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Foreword

Towards the end of the year 1960, there ap-
peared on the horizon a new light shining on
surgery, as it was applied to the locomotor sys-
tem. This was a phenomenon by a group of rel-
atively young orthopaedic and general surgeons
who had become disappointed by the poor re-
sults, world wide, of the then prevalent fracture
treatment methods.

In the following decades this group became
gratified by the general impact of their “AO
ideas”. AO stands for the Arbeitsgemeinschaft
fiir Osteosynthesefragen and is called ASIF, the
Association for the Study of Internal Fixation,
in English speaking countries.

We in the AQ, impressed by Robert Danis’ in-
genious concept of rigid operative fixation of
fractures which was followed by immediate,
pain free mobilization of the injured limb, were
anxious to prevent this idea from falling into
oblivion. Thus, we set up a new instructional
course concept —hands-on practical exercises in
groups of two — and lectures on the scientific
background of bone biomechanics.

Already the first course impressed the parti-
cipants greatly. The newly developed, easily
handled surgical armamentarium of screws,
plates, nails and wires were put freely at their
disposal and they were allowed to carry out
themselves, in pairs, the four advocated meth-
ods of internal fixation on human bones.

A series of some 500 consecutively operated
fractures with their postoperative healing pat-
tern proved, more than any words, the validity of
the concept. Particularly impressive was the at-
tainment of early, active mobilization of the in-
jured limbs and the positive radiological results
at 12 and 52 weeks. The courses were repeated
on a yearly basis and really changed the lives of
orthopaedic and general trauma surgeons.

The AO phenomenon might have been only
a temporary outburst of enthusiasm if it would
not have been paralleled by the creation of Syn-
thes AG Chur. This body had to draft royalty
agreements with the producers of implants and
instruments. Maurice Miiller let the Synthes
Chur have, free of charge, all the newly devel-
oped implants and instruments. All of the four
initial shareholders, during the first 25 pioneer
years, renounced any personal share of the in-
creasing royalties, preferring support to be
given to teaching and research. This financially
provided the AO members and their institu-
tions complete independence from any support
by governmental or political bodies. It gave
them complete freedom to go about research,
documentation, conferences and courses. Merle
d’Aubigné, one of the pioneers of modern or-
thopaedics in Europe, considered this complete
independence the most important accomplish-
ment of the AO.

Forty years after its beginninng, in the late
fifties of the twentieth century, the history of the
AQ seems to have become mythical where facts
and fiction tend to get mixed. It is very fortunate
therefore that Urs Heim, a witness of the early
years, decided to dig into the origins of AO.
Over a number of years he was able to docu-
ment vast numbers of historical facts and realis-
tic oral reports. He could also lean heavily on
two summarizing reports of our long-time
chairman Robert Schneider, which are no
longer available. Schneider has been a very
puristic representative and a missionary of the
AO philosophy. For his benevolent, critically
documented look at the early AO years we owe
Urs Heim a great debt of gratitude, which ex-
tends also to his commitment to his book as well
as to the cause of the AO as a whole. We are also
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grateful to the many unselfish helpers who
made the AO phenomenon come true. In the
long run we are respectfully obliged to those
“heirs” willing to carry the AO philosophy into
the future.
Maurice E. Miller
Martin Allgower

Postscript by Martin Allgéwer

As an orthopaedic trauma surgeon, with im-
mensely admired technical skill, Maurice had,
over many years, created a solid group of
friends. These friends, who later proved to be
the main supporters of the AQ, were grateful to
Maurice for sharing with them his enlightening
experience with Robert Danis, a pioneer of ex-
tremely meticulous fracture surgery, which per-
mitted immediate pain free postoperative mo-
bilization without plaster fixation.

Maurice brought this message to us. But he did
this not before having succesfully tested the Da-
nis concept on a sizeable number of tibia frac-
tures, and after having created an innovative
and very practical surgical armamentarium. His
input and that of the whole AO group, had first
a national and shortly thereafter a worldwide
impact, changing and humanizing the treat-
ment of fractures and non unions.



Preface

The present document has not been written to
order or on the suggestion of anyone else.

The AO as an idea and its realization is a phe-
nomenon, i.e. an unexpected occurrence, which
awakens surprise, it is unique in its time and,
therefore, demands special consideration.

The secret of the uniqueness and significance
of the AQ is that a whole group of equal, experi-
enced young surgeons met together to develop a
new treatment concept making use of equip-
ment they designed themselves, to test it and, in
collaboration with technical designers, engi-
neers, scientists and economists, to promote
and publicize it.

I recognized the necessity of writing a new
script about the foundation phase and the early
years of the AO when preparing for the Annual
Meeting of the Foundation in 1989. This took
place in the early summer in Switzerland up on
the Biirgenstock. At that time, I was responsible
for international relations.

At this meeting, a great number of newly
elected members from distant continents were
expected, members who were not familiar with
the origins, basic ideas, and achievements of the
early years. I had prepared an introductory lec-
ture entitled “Why Switzerland” with which to
open the meeting, however, the information
once imparted quickly disappeared into thin
air.

From various meetings at this conference it
became apparent that the knowledge of many
younger members — even those from a similar
background — had only a biased or incomplete
knowledge of the history and ideas of the pio-
neers. Legends were already developing.

This despite the fact that Robert Schneider -
an outstanding, long-serving AO founder and
leader — had written his second book “25 Jahre

AO-Schweiz” [25 years AO Switzerland] only a
few years before. But his chronicle was written
in German, not registered with any publisher,
not commercially available, and thus, not to be
found in the libraries. The print-run was un-
known. It had been sent to the members at the
time and some friends. The purpose of provid-
ing information to a wider readership could not
be achieved with this volume.

The original plan was to write a shorter sort
of paperback in English as an introduction to
the thinking and activities of the young AO.
Humorous anecdotes were to be included to
lighten the reading and make the book more
accessible.

The project was delayed by numerous, more
pressing obligations until the mid 1990s. Long
before that, informative discussions with the pi-
oneers had already taken place. Robert Schnei-
der and Fritz Straumann were no longer alive
then, but Walter Bandi, Hans Willenegger and
Robert Mathys were. Maurice Miiller and Mar-
tin Allgower with their intact memories have
both been a great help right up to the present
time.

Additional material about the early years
came to light during two brief meetings of the
pioneers and collaborators in the late summer
of 1997 and early 1998. I also received several
letters at that time, but co-authors were not to
be found amongst the ‘pensioners’. Thus, the
project became a one-man undertaking.

The difficult task of reading and processing
the documentation began in 1997 and, the end
of 1998, had culminated in a richly illustrated
text, which I was informed was unpublishable.

These preliminaries had however already
shown clearly that a small booklet with a hu-
moristic slant would never do justice to the sub-
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ject matter. The sheer volume of relevant facts
required more profound and comprehensive
study. Thus, the originally intended and repeat-
edly proposed target group of predominantly
younger readers disappeared from the horizon.

Work was continued regardless of the read-
ership or economic dictates with the primary
aim of highlighting the original ideas, relation-
ships and motivations of the AO and thus facil-
itating an understanding of the “AO Phenome-
non”.

At this time, PD Dr. Th. Schlich of the Insti-
tute of the History of Medicine at the University
of Freiburg i.Br. was also commissioned through
the Board of Directors of the Foundation to
write a manuscript on the scientific significance
of the AO. His task of focusing on the interna-
tional divergence of the movement would have a
different objective and be published primarily in
English. A friendly exchange of thoughts, re-
cords, and texts developed between us'.

I derived much encouragement from the very
remarkable “Geschichte der Unfallchirurgie”
[History of Traumatology] by my friend Fritz Po-
vacz, published early in the year 2000 and also
the work of an emeritus. I will be referring to it
here and there?.

I took up my task again intensively at the
start of the year 2000 and was able to complete it
early in 2001.

Actually — it could be argued — that the AO,
which is still developing at a great pace, is not yet
history. What then is history?

The famous French historian, Jules Michelet,
wrote in the mid 19th century when he was
working on his “Histoire de la révolution fran-
¢aise” [History of the French Revolution] that
“L’histoire c’est le temps” [History takes time/*and
with that he meant an optimal period of 40 to 50
years. For any shorter period, the level of emo-
tional involvement is too great. Later on, the
psychologically indispensable eyewitness is no
longer alive: the ‘oral tradition” has dried up.

The AO was founded in 1958 but its origins
reach back much further. We have passed Mi-
chelet’s deadline; we are writing history.

History has taught us that all ideologically
motivated movements continue to adhere in
name to their objectives, but that their original
character does not outlast a generation. Cen-
trifugal forces or material considerations, dis-
guised as necessities, gain the upper hand.

Schneider recognized this. In 1969 he wrote
(Schn 1/16): “Mit zunehmender Anerkennung
entfallt die einigende Kraft” [As recognition in-
creases, so the unifying forces ebb away] and
again later on in the text (Schn II/5) “Aus diesen
Griinden scheint eine Riickbesinnung auf die Ur-
spriinge, die Wurzeln des sichtbaren, erwiinscht,
also auf den Geist der damaligen Zeit” [For these
reasons, a recollection of the origins, the roots of
thevisible, indeed of the spirit of those times, is de-
sirable]. This also explains why we wish to re-
strict this work exclusively to the early years of
the Association.
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Introduction

This report is based primarily on two funda-
mental books by the founder and AO spokes-
man Robert Schneider: “10 Jahre AO” [10 years
AO], published in 1969 and printed by AO
Documentation in Berne* and “25 Jahre AO-
Schweiz” [25 years AO Switzerland]® printed in
1983 by W. Gassmann Inc. in Biel (Fig.1). It is
our particular concern that these two reports
with their valuable content and personal state-
ments should not fall into oblivion. We will fol-

10 Jahre AO

JubiiBumshericht herusgegeben aus Anlass de zchnjghrigen Besichens
der i il i fir .

AQ-Dokumentatiomeenirale. Ber 1963

Dr. Rubert Schneider

25 Jahre AO-Schweiz

Arbeusgemeinschafl fir Osteosyntheselragen 1958-1983

|

Fig. 1: The title pages of the books by Robert
Schneider from 1969 and 1983.

low after them, refer to them constantly, and
often quote from them word for word.

Most references are taken from the second
book, abbreviated as Schn II plus the page num-
bers. Almost all the texts from the 1969 book
were reproduced in the second book. If this is
not the case, then we refer to the 1969 book, ab-
breviated as Schn I.

Schneider’s first book had 85 pages. It is
made up for the most part of annual reports,
agendas and lectures from the meetings, lists of
courses, etc. The members at that time were in-
troduced by inclusion of a passport photo and a
brief curriculum vitae.

The 1983 book covered 280 pages. The an-
nual reports were included up to 1982. The
number of members had risen by that time to
110 (of these, 8 were scientific and 13 were cor-
responding members). The movement had be-
come an international force (AQ International
had been in existence since 1972). There were
separate chapters for the development of the in-
strumentation, the technical commission, do-
cumentation, AO International, and Synthes.
These chapters had been written by M. E. Miller,
H. Willenegger, W. Bandi, and P.von Rechenberg.
Schneider had added his personal thoughts here
and there and had had some older documents
reproduced.

The chronological part of this report is taken
completely from Schneider’s work. His state-
ments have been repeated and, if need be, com-
mented on and/or supplemented. This book
can therefore be understood, so to speak, as the
“expanded Schneider 1T

The two versions of Guidelines [Merkblat-
ter] from 1961 proved to be valuable docu-
ments. These are referred to by the abbrevia-
tions “MeI” and “Me II”7.
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In 1963 the first AO book entitled “Technik
der operativen Frakturenbehandlung” [Tech-
nique of operative fracture treatment] was pub-
lished by Springer Publ. Inc.®. It was soon sold
out and is hardly known today. It reports clearly
the theories valid at the time, principles of treat-
ment, and techniques. We refer to this book
with the abbreviation “Te” plus the page num-
bers.

Other publications at that time are also re-
ferred to and are presented in the reference list.

The following literature was also available for
reference: the Annual Reports of the Laboratory
for Experimental Surgery in Davos®, the Annual
Reports of the Cantonal Hospital in Chur'® and
the protocols of the meetings of the Technical
Commission (from May 1962)", These are re-
ferred to by the abbreviation “TK” and the date
of the meeting. Statutes and contracts were also
available for perusal (Appendix p. 226ff).

Additional valuable information originated
~ as already mentioned — from interviews and
discussions with members, collaborators or
their relatives, and from letters. I wish to express
my deepest gratitude to all of them. The source
of these statements and excerpts is marked with
the initials of the originator. A list is given on p-
16.

To understand the idea and realization of the
AQ, it is necessary to refer to earlier pioneers, in
particular, the actual forerunners Lambotte,
Danis, Kiintscher and Béhler. Their short biog-
raphies are given in Chapter 1. Details of their
specific equipment and techniques are de-
scribed in Chapters 6 and 7 and compared with
those of the AQ.

How the founders met and initiated their
collaboration is reported in Chapter 2.

The personalities and their professional ca-
reers are summarized in the form of short biog-
raphies in Chapter 3.

Chapters 4 and 5 portray the course of events
in the period 1959-1963 with reference to
Schneider.

The first five chapters are therefore a chronicle.

In contrast, chapters 6, 7 and 8, are entirely
my own compilation.

The special structures existing in virtual real-

ity as the four columns of the AO (instrumenta-
tion, documentation, teaching, and research),
together with the Cooperation are presented as
a synthesis in Chapter 6.

In Chapter 7 principles and technique, which
exist in close relation to each other, are both
summarized under particular consideration of
the Guidelines of 1961 and the book “Technik”
[Technique].

In Chapter 8 selected examples from the doc-
umentation illustrate how the principles of the
AO were applied to the individual practice of
osteosynthesis. The connoisseur will find an in-
teresting variety there and be able to follow the
manifest technical development from 1958 to
1963. The unavoidable slip ups are also re-
ported.

The report ends in 1963. At that time, Miiller
was appointed to Berne, Allgower was awarded
an associate professorship, there was an equilib-
rium between the courses and the book, the es-
sential results of histological and biomechanical
research had been obtained. The final contract
between the producers and Synthes had been
signed. The expansion of the ideas, instrumen-
tation, and techniques of the AO could begin.

The rather brief Chapter 9 (Epicrisis)
sketches the immediate period of development
which followed.

After the concluding remarks, a number of
documents are reproduced in the appendices.
These are considered necessary for a proper un-
derstanding of the period described in this
book.
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Chapter1

The surgical treatment of pseudarthroses and fractures

before 1958

Early pioneer work (before
antisepsis)

Before the second half of the 19th century when
virtually every wound was followed by in-
flammation and purulence, conserving opera-
tions on the skeleton could only rarely be suc-
cessful, that is to say, only under extremely
favourable conditions.

The few interventions for pseudarthrosis of
which we can be sure have been summarized in
two works:

In 1841 Edward Hartshorne of Philadelphia
compiled all previously published cases of
pseudarthrosis in a monograph'. He includes 28
resections. Only in five of these were the frag-
ment ends more or less approximated or suc-
cessfully united after surgery.

# In 1828 and 1830 John Kearny Rodgers
(1793-1851) of New York had achieved suc-
cessful union of fragments after pseudar-
throsis of the humerus and radjus by fixation
with silver wire.

@ Valentin Mott (1785-1865) of New York also
performed silver wire suture in 1830 to treat
pseudarthrosis of the humerus.

o Achille Cléophas Flaubert (1784-1845), fa-
ther of the writer Gustave Flaubert and Head
Surgeon at the Hotel Dieu in Rouen, achiev-
ed union of fragments after resection of a
pseudarthrosis of the humerus by a thread
suture technique in 1838.

® In 1839 Cheesman in New York placed a wire
loop (cerclage) around the femur after resec-
tion.

Ernst Julius Gurlt (1825-1899) of Berlin pre-
sented a detailed list of 455 pseudarthroses in
his “Handbuch von der Lehre von den Knochen-
briichen” [Handbook of the principles of frac-
tures] in 1862—1865% By this time a further 14
successful bone sutures had been added.

The following techniques and successful inter-
ventions for the treatment of fractures are still
known today:

® The first operation goes back to Achille Cléo-
phas Flaubert in Rouen in 1838: two months
after the above-mentioned operation on a
pseudarthrosis he sutured a wide open hu-
meral fracture after oblique drilling of the
somewhat shortened fragment tips’

e The date of the first application by Joseph
Francois Malgaigne (1806—65) of the patellar
claw — the precursor to the external fixator —
is usually given as 1830-1840*. The tech-
nique was modified over time.

e Laurent Jean Baptiste Béranger-Féraud
(1832-1900) identified Malgaigne as the first
to perform cerclage of a tibial fracture before
1850. It is certain that two interventions of
this kind were performed on sailors by the
surgeon Long in the hospital (Hotel Dieu) at
Toulon in 1851°.

In 1870 the book entitled “Traité de 'immobili-
sation directe des fragments osseux dans les frac-
tures” [Treatment of direct immobilization of
bone fracture fragments] by Béranger-Féraud
was published®. He records all fracture interven-
tions known at that time: 92 bone sutures, 10
cerclage procedures, 91 applications of Mal-
gaigne’s “point” or patellar claw, and numerous
fixations of mandibular fractures by dental cer-
clage.
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1870-1939 (antisepsis and
asepsis)

In 1867 Joseph Lister (1827-1912) in Edinburgh
— starting in isolation — then encouraged by the
experiments of Pasteur (1822-1895) — intro-
duced the chemical germ inhibition known as
antisepsis for the operative field, the instruments,
and the surgeon’s hands’. After two decades, this
antiseptic method had been further developed
and constantly improved to become asepsis.
Thus, the conditions for successful intervention
to treat the locomotor system had been achieved.

Lister himself had performed wire fixations
on closed fractures of the olecranon since 1873
and on the patella since 1877. The first success-
ful screw fixation for a proximal femoral frac-
ture close to the joint has been attributed to
Franz Konig (1832-1902) in Gottingen in 1875
after a similar intervention in 1857 in the Lan-
genbeck’s clinic in Berlin had culminated in a
fatal infection®.

Metal plates fixed to the bone by screws were
first reported by Carl Hansmann (1853-1917)
in Hamburg in 1886°. He had gained experience
with 21 fractures. Some time around 1890 the
brothers, Elie and Albin Lambotte in Brussels
commenced their successful fracture treat-
ments and in 1892 Arbuthnot Lane (1856—1943)
in London also enjoyed success’. The only con-
scientious advocate of operative fracture treat-
ment for “subcutaneous” fractures in the Ger-
man speaking world since 1905 was Fritz Konig
(1866-1952), son of Franz Ké6nig. He main-
tained close contact with Albin Lambotte. His
book entitled “Operative Chirurgie der Kno-
chenbriiche” [Operative treatment of fractures]
was published in 1931,

Similar opinions were held in England by
E.W. Hey-Groves (1872-1944)'2, whereas in
the United States of America these ideas were
propagated at first by Charles L. Scudder
(1860~1947)" and subsequently taken up by
William O‘Neill Sherman (1880-1979) who de-
veloped the technology further. The latter also
carried out first metallurgical investigations!?,
Alessandro Codivilla (1861-1912) in Bologna

in 1903 had reported transosseous extension of
the calcaneus'®, which was then further devel-
oped by Fritz Steinmann (1872-1932) in 1907
in Bern and Martin Kirschner (1879-1942) in
1927 (probably in Tiibingen)'¢ and which soon
became a standard technique in the conserva-
tive treatment of numerous fractures.

The four most important
forerunners of the AO

Albin Lambotte, Robert Danis, Gerhard Kiint-
scher and Lorenz Bohler are considered the
most important forerunners of the ideas and
techniques of the AO (Fig. 1-1).

Fig. 1-1: The immediate forerunners of the AO:
top left Albin Lambotte (1866-1955), bottom left
Robert Danis (1880-1962), top right Lorenz Béhler
(1885-1973), bottom right Gerhard Kuntscher
(1900-1972).

Albin Lambotte (1866-1955)

Of the four great figures setting an example to
the young AO Group, Albin Lambotte was the
most important, not only because he was the
eldest.
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Born into an academic family in Brussels, he
also studied and in 1888 became an intern at the
Schaerbeek Hospital in the Brussels suburbs as-
sisting his genius of a brother, Elie, who unfor-
tunately died aged 32 years.

Here, the brothers performed operative fixa-
tion of closed fractures.

In 1890 Albin Lambotte moved to Antwerp
and worked at the Hospital of Stuyvenberg
where he spent the following decades. In 1893
he became head of surgery. Lambotte was ex-
ceptionally talented and versatile, for example,
performing gastric resections, transduodenal
choledochotomies, laminectomies, cranioto-
mies, and gynaecological operations, all of which
were reported in numerous publications.

Around 1900 he started to concern himself
increasingly with the operative treatment of
fractures and their consequences. He promoted
radiography so that the surgeon could check his
own work.

For every operation, Lambotte made draw-
ings of the radiographic findings and the im-
plants he had used for stabilization. These re-
productions of the radiographs together with
photographs of the patients showing functional
outcome formed an unusually rich archive
which he documented in his two books: 1907
“L‘intervention Opératoire dans les fractures ré-
centes et anciennes” [Operative intervention for
fresh and old fractures]' and 1913 “Chirurgie
opératoire des fractures” [Operative treatment of
fractures]'®. In these books, he describes his in-
strument sets, his techniques and his own pa-
tient samples.

Lambotte applied cerclage wires, steel screws,
nails, staples, and gutter-shaped plates narrow-
ing at the end: originally these were made of alu-
minium and later from special hardened steel.
His screws (even for the fixator) originally had
self-tapping, lancet shaped tips above which
was a self-cutting thread. These screws for plate
fixation were short and monocortical. After
1907 only self-tapping screws without lancet
tips were inserted. Pre-drilling was performed
using a manually driven drill. Only in cases of
pseudarthrosis or osteotomy were bicortical
screws inserted. He called the plate the “Prothése

interne” or “Prothése perdue”. His unbelievably
short consolidation times (Povacz makes spe-
cial mention of them!®) can only be explained
by these technical details.

As a condition for plate and screw fixation
(close to the joint) a strictly anatomical reduc-
tion was required “.. la réduction absolue,
mathématique”. During insertion of the im-
plant, the fracture gap was compressed by the
powerful reduction forceps. The stability of the
construction had to be maintained until consol-
idation “... assez solide pour maintenir les frag-
ments jusqu’a la consolidation”. This meant that
any form of outer bandage was superfluous ...
rendre inutile toute éspéce de bandage immobil-
isateur”. The technique permitted immediate
movement thus circumventing muscle atrophy
and joint stiffness ... permettant par la mobili-
sation immédiate d'éviter les atrophies muscu-
laires et les raideurs articulaires™. He called this
operative fixation of fragments “Ostéo-syn-
thése”. It was he who coined the term.

Initially, he made the instruments and im-
plants himself in his own workshop; later he
bad them made in the surgical workshops of the
time.

In 1902 Lambotte constructed his own “Fixa-
teur externe” which he applied to the majority of
shaft fractures. He also coined that term. By 1913
his model had been considerably improved.

Asepsis was rigorous: he only operated once
the skin at the fracture site had recovered fully
and the swelling had gone down (after 8-15
days or later). Fragments were only minimally
exposed. He used exclusively instruments to
achieve indirect reduction. His sketches antici-
pate the most modern methods. He practised an
absolute “no-touch” technique, a slogan devised
by his friend Lane?': his white yarn gloves had
to be immaculate at the end of the opera-
tion.

Of the 187 patients documented in his first
book only two had died: one female undisci-
plined alcoholic died from a secondary in-
fection; one patient died of a generalized hae-
molysis. For the time, this was an absolutely
extraordinary result. The second book contains
reports on more than 550 syntheses.
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Lambotte was also a great music appreciator.
In his workshop he produced over 180 violins,
much prized by the experts, also ultra-light reels
for fishing rods (he was an enthusiastic fisher-
man), and other precise mechanical apparatus.
His hobbies included painting and woodcarv-
ing.

In 1920 he founded the Belgian Orthopaedic
Society and was their first president. Many
prominent figures of the time visited him in his
hospital and he cultivated these friendships: for
example, Arbuthnot Lane, Albert Hoffa, Fritz
Konig, the Mayo brothers from Rochester and
Kocher from Bern (Schn II/5). René Leriche®
described him as “a great inventor”.

However, the opposition to which the few
like-minded were exposed prevented the inter-
national dissemination of his work. He did not
have the necessary academic connections. He
was admired as an exceptionally gifted surgeon,
but his wisdom was not followed. Only Jean
Verbrugge (1896-1964) — later to become pro-
fessor of orthopaedics in Gent —is a well known
pupil of his. Of the founders of the AQ, it is
probable that only Willenegger knew his work.
He had 18 of Lambotte’s sketches reproduced in
the book “Technik™? published in 1963 (Te 3-5).

Robert Danis (1880-1962)

The second forerunner of the AQ with his the-
oryand his refined instrumentation had a direct
scientific and technical influence on the young
AOQ.

Danis was a general surgeon and had work-
ed, even scientifically, in the fields of thoracic
and vascular surgery (doctoral thesis 1912 on
vascular anastomoses and ligatures).

In 1921 he was elected as professor of theo-
retical and practical operative surgery at the
University Hospital of St. Pierre in Brussels and
simultaneously became director of the gynae-
cological clinic. First, he developed his own
technique for radical operation of breast cancer.

Then he turned his attention more and more
to operative fracture treatment and made de-
mands on reduction and stability which went
far beyond those of Lambotte:

® He fundamentally rejected immobilization
with a cast because this often led to perma-
nent trophic disorders. In fact, it was just
adding an ailment to an accident: “.. et
ajoute, en somme, une maladie & un acci-
dent”®. This led to the term “fracture dis-
ease” .

@ For functional reasons, every fracture was an
indication for osteosynthesis (under certain
circumstances, even non dislocated frac-
tures). The operation should be performed
as soon as possible. Preparatory reduction
and immobilization was not to be attempted.
The anatomical reduction was to be ab-
solutely exact and verified by sight: he
worked with an angled mirror, as used by
dentists, to observe the rear aspect of the
fracture. A single radiograph might be mis-
leading, the procedure had to be repeated, if
necessary, several times during the opera-
tion.

@ Optimal reduction was imperative if the im-
plants were to exert long-lasting, interfrag-
mentary compression adequate to tolerate
the postoperative movement of muscles and
joints. Moderate compression was osteoge-
netic; excessive compression might lead to
necrosis. Regular observation of the healing
of pseudarthroses subject only to axial com-
pression, i.e. without removal of the fibrous
callus, reinforced his opinion.

® Under continuous interfragmentary com-
pression, consolidation without visible callus
would occur. He called this “per primam”
healing (he also used the term “soudure auto-
gene” = welding), as occurs in the healing of
soft tissue wounds. He regarded this process
as economic and considered traditional heal-
ing processes with callus formation to be an
unnecessary deviation. Achieving his objec-
tives was not always easy, he writes.

For fixations in cortical bone he initially applied
double or crossed transosseously tensioned
metal wires. He implanted screws with a wide
thread in cancellous bone (“vis hélicoidale”) as
well as working with special hip screws, thread-
ed bolts, cerclage wires, transosseous hemicer-
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clage wires, and short nails with V profile. These
implants dominate in his first book published
in 1932: “Technique de lostéosyntheése” [The
technique of osteosynthesis[*.

In his search for better implants he began,
having been disappointed by the contemporary
producers, to make them in his own workshop
as Lambotte had done before him.

First, a precise cortical screw fixation tech-
nique with pre-tapping of the thread was devel-
oped. In 1938 he constructed a plate with which
axial compression could be exerted (known asa
“Coapteur”). Its screws were anchored in both
cortices.

In his second book published in 1949 and en-
titled “Théorie et pratique de lostéosynthese”
[Theory and practice of osteosynthesis]”” he de-
scribed his implants and his new techniques
and reported the results of more than 1500 frac-
tures.

His classification and operative techniques
for malleolar fractures were highly significant®.
He brought fibular fractures to the fore. These
were classified according to height and con-
comitant ligament rupture. Today this classifi-
cation is referred to as the “Danis-Weber” classi-
fication.

Danis was a very talented teacher; he could
draw on the board with both hands at a time
and showed films of operations. He became
president of the International Society of Sur-
gery and was awarded several honorary doctor-
ates.

In his free time, he also enjoyed drawing and
painting just like Lambotte, he was a lover of
music, played several instruments himself, a
good shot, enthusiastic amateur cook, and
smoked a pipe.

Miiller was the only one of the AO founders
who had known him and his work.

Gerhard Kiintscher (1900-1972)

Kiintscher was born in Zwickau (Saxony) the
son of a factory director. He studied in Wiirz-
burg, Hamburg and Jena, where he was awarded
a “summa cum laude” doctorate in 1926. He was
highly skilled in technology and physics and
could draw splendidly. First, he became an in-

tern in Freiberg and Jena, then at the University
Clinic for Surgery in Kiel where he advanced to
senior registrar and qualified as a university lec-
turer in 1938. After performing physical pilot
studies on bones and implants, he began devel-
opment of the intramedullary nailing tech-
nique.

Various metal intramedullary pins for the
fixation of reduced shaft fractures had already
been used before, for example, in 1915 by
Schéne in Greifswald and in 1936 by the broth-
ers L. V. and H. R. Rush in Mississippi USA, on
forearm bones. In 1912 Hey-Groves in Bristol
had nailed a femoral shaft fracture®.

By carrying out experiments Kintscher es-
tablished that a lack of motion at the fracture
site was indispensable for uneventful healing
and that an intramedullary foreign body did
not interfere with the healing process. He postu-
lated the elastic jamming of a steel load carrier
into the medullary cavity and tried it out first on
dogs and then on humans.

At the end of 1939 he presented his first re-
port of results with the V profile nail in closed
technique to the Kiel Medical Society. He gained
even more experience in the Russian-Finnish
war in the winter of 1939-1940. He operated as
head surgeon of a German army surgical unit at
the front. One of his patients was Swiss and we
will meet him again in Chapter 3 on p. 43.

At the Congress on Surgery in Berlin in 1940
he was able to report more than 12 successful
medullary nailing procedures in humans. For
the most part, he met with the bitterest resent-
ment. Lorenz Bohler alone adopted his method
immediately.

The senior registrar G. Neff had been dele-
gated by the hospital in Winterthur, Switzerland
(Director: Dr. O. Schiirch), to attend this con-
gress. He was able to get hold of a V nail and
smuggle it back to Switzerland. Sulzer Inc. then
produced nails during the war based on this
model and the clinic in Winterthur used them
successfully in humans and animals.

At the next German congress in 1941 in
Dresden the situation had already turned in
Kimntscher’s favour. The German army had
adopted his method as confirmed by a 200 page
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paperback book by C. Hibler®® published in
1944. Intramedullary nailing became known in
the German occupied territories of Europe.

When working on his new designs, Kiint-
scher had the advantage of constant support
from the highly qualified company owned by
the engineer Ernest Pohl. In the meantime, the
cloverleaf profile had been produced and man-
ual reaming (from 1960 power-driven) of the
medullary cavity permitted the insertion of lar-
ger diameter nails.

In 1942 Kiintscher was appointed extraordi-
nary professor and, together with his collabora-
tor, Maatz (who was also an engineer), wrote the
book entitled “Technik der Marknagelung”
[Technique of intramedullary nailing]*', which
could not be published until 1945 because of
the war.

In the USA and England medullary nailing
was only heard of after the end of the war, but
very rapidly gained acceptance and became a
standard technique worldwide. It is possible
that Danis had not heard of it in 1949.

From 1941-1945 Kiintscher worked as a sur-
geon on the Eastern front, after that he directed
a municipal hospital, and from 1957-1965 he
acted as medical director of the Hamburg Hafen
Hospital. As an emeritus he continued to oper-
ate in Flensburg.

He constantly expanded the indications for
his technique and modified the implants ac-
cordingly; he thought up the “Detensionsnagel”
(a distraction device and precursor of locked
nailing) and the “internal saw” for osteotomies.

In 1962 his monograph entitled “The prac-
tice of intramedullary nailing” “Praxis der Mark-
nagelung™? was published and presented the di-
versity of possible applications.

Kintscher received numerous international
awards and was a well known personality every-
where. In the clinic he was rather reserved and
reticent, his office filled to overflowing with files
and radiographs. Since he had no family, he
lived very simply.

The instrument sets and working procedures
in his clinic were regarded as robust. From
countless clinics abroad guest surgeons came.
The senior registrar, G. Moser, delegated by Wil-

lenegger reported: “For two weeks I have seen
only osteosynthesis performed by intramedullary
nailing, whereby reaming of the medullary cavity
is taken to extremes (sometimes even subperi-
osteally) in order to insert the thickest possible
nails (the thickest was a 40 mm nail in a Paget fe-
mur!). No bone was safe from the intramedullary
nail .... a Mall. Ext. Fracture was treated with an
i.m. fibular nail whereby the ankle was destroyed.
In its place a shining nail protruded from the
fibula. A senior registrar explained it to me: “Here
we have very broad indications” (MG).

Lorenz Bohler (1885-1973)

A very lively and succinct portrayal of the ex-
ceptionally rich life and work of Lorenz Bohler
can be found in the “Geschichte der Unfallchi-
rurgie” [History of Traumatology] by Povacz®.
Here we must be brief.

Lorenz was born in the small village of Wol-
furt near Bregenz in the Vorarlberg and grew up
in modest circumstances as the son of a carpen-
ter. The young family lived at first with the
grandparents. When his parents moved away,
Lorenz stayed with his grandmother and later
on lived with various relatives.

Very early on he demonstrated manual dex-
terity, an unusual degree of self-confidence, and
a great thirst for knowledge.

Having moved from place to place and
changed schools repeatedly, he was finally able
to study in Vienna thanks to money he had
earned and a scholarship. He was soon assisting
in the surgical departments of hospitals.

After receiving his doctorate in 1911 he
worked his passage to South America as ship’s
doctor. In 1912 he became assistant medical di-
rector in Bozen. He learned English. In the sum-
mer of 1914 he was on a tour of America to at-
tend congresses and visit the hospitals (e.g. the
Mayo Clinic in Rochester) when war broke out
and he was summoned to return and join up as
army medical officer.

After serving as a surgeon at various places at
the front and being commander of a unit and
young regimental doctor he became seriously
ill. In 1916 he was put in charge of a “Reserve
military hospital for the slightly wounded” in
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Bozen, not far from the front. This was billeted
in a former monastery which had served as a
school for trade and commerce before that. It
had 240 beds but no equipment. In the work-
shops, his henchmen made extension splints
and other aids from wood and Béhler, at first
secretly, had patients with gunshot fractures
abducted from the trains transporting the
wounded when they stopped at the local sta-
tion.

He treated these patients according to his
principles: fix up the patient as painlessly as
possible, uninterrupted immobilization of the
fracture fragments until osseous consolidation
was achieved, and intensive active movement of
all unhindered joints.

His successes were so convincing that the
military hospital was converted into a “Special
department for fractures and gunshot wounds of
the joint”. From then on numerous surgeons
came to visit. By the end of the war in November
1918 more than 600 gunshot fractures and 176
gunshot wounds to the joint had been treated.
When the hospital closed, Bohler was unem-
ployed.

He had, however, got his hands on the statis-
tics for industrial accidents from 1906-1911.
From these he noted that the Austrian State In-
surance Company, which at that time had no le-
gal influence on treatment, were paying very
high lifetime pensions after fracture (60-90%).
He calculated that a specialized hospital, like the
traumatology hospitals of the German trade as-
sociation could be financed if improved treat-
ment would lead to a dramatic decrease in pen-
sions. He succeeded, after overcoming endless
hurdles, in convincing the authorities and di-
rectors of the Austrian State Insurance Com-
pany (AUVA) to set up a traumatology depart-
ment. This went into operation in 1925 in a
partially unused administrative building in We-
bergasse, Vienna. The original 50 beds in the
clinic soon had to be increased to 100. An out-
patient department was integrated.

Béhler lived — as his convictions demanded -
with his family in a staff flat on the upper storey
of the building and directed and supervised ac-
tivities down to the smallest detail from there.

His style of leadership was very authoritarian.
Official regulations were drawn up, of which
one extract contained 132 articles (LM). From
the very beginning he ensured complete docu-
mentation right up to final healing and the pa-
tient’s return to work and regularly produced
statistics. Apart from numerous publications,
these formed the basis for the book entitled
“Technik der Knochenbruchbehandlung” [Tech-
nique of fracture treatment/*, published in 1929
and repeatedly revised, updated, and expanded
up to 1954 and translated into many languages.

While Béhler was being ignored by the uni-
versities, surgeons came to him from all over the
world to study and adopt his principles and
techniques. During a visit to Vienna, Miiller ap-
parently said to Bohler: “Professor, your success is
based 50% on psychology” and Bohler answered:
“No, 90%.”

Bohler’s treatment was essentially conserva-
tive. He had experienced so many failures with
osteosynthesis that he was very sceptical to-
wards it, although he did not reject it outright.
He also operated on dislocated articular frac-
tures: he introduced the operative treatment of
femoral neck fractures in the 1930s and also im-
proved the three lamellar nail of Smith Petersen.
Dislocated posterior wedge fragments in malle-
olar fractures were also fixed by screws. In 1940
he adopted Kiintscher’s intramedullary nailing
technique for shaft fractures (later restricted to
the femur). He reported his experiences in a
third volume of his textbook in the year 1945*.

In 1936 Bohler had finally been appointed
extraordinary professor and in 1954 full profes-
sor.In 1951 he achieved the creation of a title for
specialists in traumatology. On his initiative the
AUVA established their own traumatology hos-
pitals even in larger cities in Austria.

In 1964 Bohler was guest of honour at the
AQ Course in Davos. Beforehand he undertook
extensive and highly systematic ward rounds
(taking in all the patients in the hospitals) in
St. Gallen, Ziirich-Waid and Chur. In 1965 he
founded and became president of the Austrian
Society for Traumatology.

Several internationally renowned traumatol-
ogists came from Bohler’s eminent school and
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later on worked closely with the AO (e.g. Spath,
Russe, Jorg Bohler (son of Lorenz), Trojan, Beck
etc.).

Boéhler and his school are regarded by the AO
as exemplary figures because of their systematic
approach to diagnosis and treatment:

® the call for painless treatment and

e the active mobilization of all unhindered
joints prevents the occurrence of functional
and trophic disorders, even at the fracture
site

® thorough records and documentation up to
return to work. This was unique.

Fracture treatment before
1958

After the end of the war in 1945 there was
a rapid development at all university centres
in extensive surgery of the gastroenteric and
biliary tracts and the lungs. This went hand
in hand with new discoveries in pathophys-
iology. Anaesthesia became a separate special-
ist discipline. The clinic directors and their
immediate subordinates were so absorbed in
these areas that their interest in fractures
waned. Fractures at that time were rarely life-
threatening (the polytraumatized generally
died before reaching the hospital) and there-
fore without dramatic impact. Non operative
treatment was left to younger assistants, who
were supposed to perform according to Boh-
ler’s guidelines, which they however had not
mastered.

Patients whose fractures could not be re-
duced or who were suffering from open frac-
tures of the lower leg, femoral fractures of any
kind, cranio-cerebral injuries, and certain frac-
tures of the upper limb were admitted to hospi-
tal. Monotrauma after industrial accident dom-
inated, sports injuries started to increase, road
traffic accidents did not yet play a significant
role. Thus, pelvic fractures, severe vertebral
fractures, and polytrauma were rare. Injuries to
the hand with their social consequences were
badly neglected. The invalidity which fre-

quently resulted did not count for much with
the insurance companies.

The fixation with cerclage wires of non re-
ducible torque fractures of the tibia had become
established. It required the additional support
of a plaster cast. The high compression cerclage
(Falzcerclage) reported by Leemann in 1952
was initially stable. Medullary nails were con-
sidered suitable for secondary open reduction.

The hospital treatment for patients with
femoral shaft fractures consisted of several
weeks wire traction to which the femoral and
pelvic plaster casts were attached.

Here are a few passages from letters written
about that time:

® “In L. femoral shaft fractures were extended,
possibly operated on (plates, nails), later mal-
treated with a pelvic cast, and often ended in
malalignment (rotation) + shortening, not to
mention knee + hip ankylosis. Hospital stay:
months” (BH).

& Onereport from a world famous clinic states:
“... of course, sensible osteosynthesis was
hardly ever performed there. For example, I
had a young patient with a femoral shaft frac-
ture on my ward who was to lie in a pelvic-
femoral cast for 120 days. That was the ‘mini-
mal time. However, after this period the
fracture had not yet consolidated and so, with
much effort, a (much too thin) intramedullary
nail was inserted. I don’t know how the saga
ended.” (MC).

® “Whole rooms were filled with patients in trac-
tion” (MA) (Figs 1-2).

If possible, long-term patients were shunted off
to the outside wards. Here a report:

“At the university clinics in Basel (1951-1954)
and Ziirich (1956-1958) I was delegated for 6
months in each clinic to the outside wards where
such patients — mainly younger men with delayed
fracture healing after industrial injury, pelvic cast
etc. — were hospitalized. The Hilfsspital (“auxil-
iary hospital”), a leftover barracks from the war
years situated on the Burgfelderstrasse, and the
Hospital Hegibach (former neurosurgical clinic)
were, so to speak, structurally and operationally
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Fig.1-2: "Traction room” on the women’s ward of the Universitatsklinik Ziirich in about 1945:The foot end of
the bed is raised and rests on a support.Nurses in the uniform of the Swiss Red Cross School in Zirich:one
is busy wheeling a patient in her bed out of the crowded room; another is carrying seven empty chamber
pots ready for use.Photos courtesy of Professor O.Trentz, Zurich.

identical: a younger, still relatively inexperienced
house officer visited the wards twice a week, if he
had time. Once a month the senior registrar came
by, the medical director was never seen there.

In the dormitories with up to 14 beds, the pa-
tients either lay or hobbled about on crutches in
their heavy plaster casts. They generally stayed in
hospital for many months. It was difficult to
maintain discipline and there was an ill wind
amongst the care staff. It was hard to know
whether alcohol problems had existed before or
developed at the hospital. I initiated animal ex-
periments to study the effect of alcohol on fracture
healing” (HU).

The reduction and retention of supracondy-
lar fractures proved the most difficult task of all.

Femoral neck fractures were operated on and
stabilized with Bohler’s three lamellar nail. Var-
ious dual component, but unreliable implants
with adjustable angle were available for the
treatment of pertrochanteric fractures. The
threaded bolts were the implant of choice for
articular fractures of the distal femur and prox-
imal tibia. The technical difficulties of these
operations were considerable. The procedure
generally lasted several hours. Complications
occurred frequently.

Having been discharged from the hospital,
the patient was more or less left to his own de-
vices in terms of aftercare, joint stiffness was al-
most inevitable, permanent muscle atrophy and
postthrombotic oedema were not infrequent. In
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1945 the Swiss Accident Insurance (SUVA) was
still paying lifetime invalidity pensions to 40%
of all patients who had suffered a tibial fracture
and to 70% after femoral fracture?.

There was a consensus that the prognosis for
articular fractures could only be improved by
open reduction and fixation, but this was rarely
attempted due to lack of technical experience
and fear of infection or the operation was only
performed after many weeks of procrastination.
Poor results were attributed to the method.

The greatest uncertainties were related to the
treatment of delayed consolidation, usually
associated with osteoporosis, and the still fre-
quent cases of pseudarthrosis, the nature of
which was only vaguely understood. The rec-
ommended operative techniques were numer-
ous and failure frequent.

“In 1953 I was sent by the Professor to convey a
thick, heavy package of radiographs to the practice
of a surgeon in another area in order to obtain his
opinion on the situation and his proposals for fur-
ther treatment of that particular patient. The
young man had been under treatment for an un-
consolidated osteoporotic tibial fracture, had been
admitted to hospital repeatedly and had been
operated on. In the clinic, a promising plan for re-
covery could not be devised. The expert — previ-
ously active and interested in the field of trauma-
tology (he later became a professor) — dismissed
me having studied the files without proffering any
constructive suggestion. I no longer remember
what happened to that patient” (HU).

The orthopaedic hospitals and departments
did not admit patients suffering from fractures
or their immediate sequelae. The most frequent

interventions on the skeleton were arthrodeses,
osteotomies, especially of the foot, hip grafts,
and epiphysiodeses. Postoperative cast fixation
was the rule. In contrast, aftercare was — thanks
to well trained staff and suitable installations
(mechanotherapy, gym, hydrotherapy, etc.) —
well organized and thorough, though time-con-
suming.

Stagnation in traumatology was depressing
for the surgical assistants in the larger clinics.
Most of the injured were strong, young workers
condemned to months in hospital or of inactiv-
ity because of their fracture and who suffered
psychologically. The results of treatment were
unsatisfactory. It was felt that an amelioration
must be possible if early operative treatment
could be performed. Since the medical directors
did not dedicate themselves to this task the same
old routines were maintained.

The psychological terrain was ready for a
fundamental change in thinking and there was a
desire for technical innovation.

In summary, three conditions were still lack-
ing for the development of reliable osteosynthe-
sis:

® reliable instrument sets

® improved asepsis appropriate to the implan-
tation of metal foreign bodies

® specially trained and actively interested sur-
geons to take up the task

The realization of these postulates was then pri-
marily the work of younger medical directors in
the regional hospitals. How they met and com-
menced their collaboration will be the subject
of the next chapter.
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Chapter 2

Background to the foundation of the AO or
“From friendship to joint venture”

Preamble

An understanding of the birth and early devel-
opment of the Association (AO) must be pre-
ceded by an awareness of some of the typical
and relevant structures and peculiarities of Swit-
zerland. They derive from the past and live on to
some extent today as customs.

@ The national language and dialectical style
may change over a very short distance, some-
times from one village to the next.

® The mentality of the population may differ —
starting with the language — within a very
small geographical area (e.g. in two adjacent
valleys). The greatest differences are found
between the Cantons, which also form the
borders of religious denominations.

@ Winter sports developed early because the
winters were colder then and there was often
snow at the front door of the house. By the
end of the 1920s skiing had already become a
sport for everybody.

Domicile and place of birth have a different sig-
nificance for the Swiss than for the neighbour-
ing states. In many ways, the Biirgerort (place of
citizenship) is of overriding importance. Every
Swiss inherits citizenship of the place of his an-
cestors. It is entered in the official documents
and each Swiss is aware of it. Sometimes there
are still connections or a sort of family tradi-
tion. Rights or practical advantages, previously
important because of Corporations, are now
rare.

Robert Schneider in his two books: “10 Jahre
AO” and “25 Jahre AO Schweiz”"? noted the
town of citizenship of each AO member. We will
do this too.

The Swiss citizen is generally also a soldier

and, consequently, responsible for his personal
equipment and firearm, which are maintained
at home.

The militia - arising from a century old tra-
dition — is deeply rooted in the common con-
sciousness. Among other objectives, it plays an
essential social role: collaboration and cama-
raderie — and the various periods or service, ex-
ercises and courses at different locations — in-
evitable bring together all sorts of people from
all over the country. But, it is often the case that
there is a discrepancy between the professional
and social standing of a citizen in civilian life
and his rank or function in the army.

After a long process of promotion, doctors
would serve their time at the annual, compul-
sory refresher courses of 3% weeks as army med-
ical officers or in the medical corps of the mili-
tary units. Several AO members rose to high
rank and positions of command (e.g. Bandi,
Willenegger, Landolt etc.). The chief surgeons
of the hospitals could request temporary dis-
pensation from military service.

In a small country where people are often per-
sonally acquainted or at least well informed
about each other, verbal agreements may be
equivalent to a formal contract — sealed by a
handshake. A written version is not necessary.
We will meet such agreements within the AO.

With respect to the hospital system and surgery,
the following peculiarities deserve mention:

Throughout the country small and medium-
sized public hospitals, irregularly distributed
and sometimes very close together, had been
founded by town and local communities even
before the turn of the century and up to approx-
imately 1920.
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Poor transportation and sometimes geo-
graphical obstacles encouraged this dissemi-
nation. However, the primary justification was
the affection felt by the local people for their
region.

In smaller hospitals, the surgeons worked
as freelancers. In the medium-sized hospitals,
the system of chief surgeons dominated, for
the most part without written contracts and
without a salary (payment was according to the
tariffs of the health insurance companies). The
election committee was generally a commis-
sion comprised of members of the regional
authorities. Indigenous applicants were pre-
ferred.

The chief surgeons were normally the in-
cumbents for obstetrics and gynaecology. Some-
times they were in charge of internal medicine
and performed all radiographic diagnoses.
They were responsible for anaesthesia, which
was done by the nursing staff.

In these hospitals there was generally only
one lone live-in medical house officer. The re-
placement of the chief surgeon during periods
of absence (military service, further training,
vacation) was a problem solved in many ways,
but a problem. Only the larger hospitals, e.g.
Liestal, Chur, Langenthal, Fribourg, Winter-
thur, had a senior registrar. All the others oper-
ated on an ad hoc basis.

The chief surgeons were usually versatile and
experienced physicians, respected, independ-
ent, and proud autocrats in their areas. They
knew each other — often from their student
days — and were mostly friends — especially in
the Canton Bern — where the student corpo-
rations (Studentenverbindungen) were active
even in the grammar schools. The professors
at the university clinics usually kept their dis-
tance.

In the regional hospitals, trauma patients
played an important role, partly because of lack
of transportation.

There were only two geographically and or-
ganizationally independent orthopaedic uni-
versity clinics in Switzerland, both Founda-
tions: the Balgrist on the south-eastern border
of the city of Ziirich and the Hospice (later hos-

pital) Orthopédique de la Suisse Romande in
Lausanne. Neither of these institutions took
trauma patients. In Bern, there was a “non clini-
cal department” — integrated into the university
clinic for surgery, concentrating primarily on
orthopaedics. Basel had a professor for or-
thopaedics, but no ward.

The Swiss Society for Surgery was the parent or-
ganization for the entire management of the
universities. For the advanced training of physi-
cians at the smaller hospitals, two less elitist so-
cieties were popular:

e the Swiss Society for Trauma and Occupa-
tional Diseases (Schweizerische Gesellschaft
fir Unfallmedizin und Berufskrankheiten:
SGUB), founded in 1912, with its own jour-
nal (ZUB). This included an annual meeting
of doctors from the insurance companies,
private practice, and the hospitals.

o the Swiss Section of the Collége Internatio-
nal de Chirurgiens, founded in 1954 and
presided over until 1960 by the active and
traumatologically interested Dr. André Nico-
let, chief surgeon at the Stadtspital Tiefenau
in Bern.

Many chief surgeons participated at those prac-
tically oriented annual meetings. The advanced
training excursions to clinics in other countries
led personally by Nicolet were something quite
special and stimulating and led to many new
contacts. He and his wife, Margrit, also offered
the most admirable hospitality (“the Hotel
Nicolet” NM). Although Nicolet (because of his
close relationship to Kiintscher (NM)) did not
join the AO Group when it formed, a close
friendship always remained between many
AO members, the College and its founding
couple.
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1952-1957:From friendship
to concept

Robert Schneider, a tall grammar school stu-
dent, first met Maurice Miiller, who was six
years younger and small, when the latter was
coxswain in a “foursome” at the Maritime Club
in Biel and shouting the rhythm to the oarsmen.
Apart from a brief episode in the student corpo-
ration Zihringia in Bern they did not meet
again until 1952, more than 20 years later, in
military service.

Captain Miiller — in civilian life, senior regis-
trar at the university clinic for orthopaedics
‘Balgrist’ —was commander of the surgical com-
pany IV/2, a specialized medical unit. Its task
was to set up and operate a field hospital. For
this purpose, eight army medical officers were
assigned as subordinates to the commander to
act as specialists (amongst them many sur-
geons). From 1952, one of these was Captain

Robert Schneider (Fig. 2-1). Since the lack of
army medical officers had become acute (BW),
he had been required to decline an imminent
promotion to an elite troop of the infantry,
the situation being made worse by the fact
that he was no longer a freelance surgeon,
but had become chief of surgery at the hospi-
tal in Grosshochstetten. This meant chang-
ing over to the unarmed branch of military
service, which was equivalent to a form of de-
gradation.

Despite the intensive and continuously in-
novative service run by the commander, the
two prominent, but very different personalities,
soon made contact and found opportunities to
test their skill: in pistol shooting the two were ex
aequo, at the card table in the evening Miller
clearly had the upper hand.

Thus, opportunities arose for stimulating
discussions about surgery of the locomotor sys-
tem, in which both were interested. Miiller re-
ported on his visit to Danis and subsequent os-

Fig. 2-1: The leaders of the surgical company IV/2 with their commander on the occasion of the refresher
course of September 1952. On the right: Captain Muller (looking tall because he is standing in the fore-
ground).In the front row on the left Captain Schneider, chief surgeon.
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teosynthesis procedures in Fribourg. Schneider
described the case of a patient who had been ad-
mitted to his hospital for personal reasons and
who had suffered intolerable pain after a sub-
capital humeral dislocated fracture. Since the
patient was of short stature and weighed 130 kg,
all surgeons had refused to operate. Miiller rose
to the challenge and operated on this patient,
together with Schneider, on a free Saturday and
after thorough preparation (MM: “a type of
tension band arthrodesis with outer tensioning
devices, cerclage and Kirschner wires”). The im-
mediate success of the intervention was the be-
ginning of a long-lasting, trusting cooperation
and friendship. During subsequent meetings in
the course of their annual military service (MM:
“up to 1956 more than 100 days”) more ambi-
tious plans began to mature.

As early as 1952 Schneider had already intro-
duced Miiller to the three closely acquainted
Bernese chief surgeons: Bandi in Interlaken,
Schir in Langnau and Stahli in St. Imier (the “3
Walters”). From then on, Miiller came over for
special orthopaedic and occasionally trauma
operations on Saturdays as guest surgeon and
always brought with him not only his own in-
struments and implants — but also his ideas.

Through Schneider Miiller also met Willen-
egger (another Bernese). They had already
met briefly in 1945 in Winterthur. Willenegger,
a highly experienced traumatologist, had been
chief surgeon in Liestal since May 1953, and
was a medical lecturer in Basel. Miiller was
familiar with the hospital since he had been
a senior registrar there in 1946-1949. On his
first visit, he operated on three cases of epiphy-
seal loosening at the femoral head; on his sec-
ond visit he performed an osteotomy for
coxarthrosis (MM). Willenegger was impressed
by Miiller’s preoperative planning procedu-
res with his precise drawings and the way
they matched up with the postoperative radi-
ograph.

During his second visit, Miiller also spoke of
his experience with stable osteosynthesis and
functional aftercare according to Danis and of

his osteosynthesis statistics from Pribourg.
Everyone was very sceptical. Willenegger had
more experience than anyone else in Switzer-
land with intramedullary nailing and, for the
stabilization of fractures close to the joint
(above all, pertrochanteric and malleolar frac-
tures), it was usual to work with multiple K-
wires. Surprisingly, he nevertheless immedi-
ately adopted the Danis coapteur for the
fixation of forearm fractures (GA).

In October 1956, having obtained the approv-
al of his superior, Francillon, Miiller held a
sort of three day course in operative tech-
nique at the Balgrist for his five friends. Schnei-
der had been complaining about the inactivity
of the Faculties since he wanted to learn more
about orthopaedic operative techniques. Wil-
lenegger was also in favour of the course.
Miiller wanted to bring his friends together.
The main emphasis of this course was on os-
teotomies and arthrodeses without plaster
casts, ligament reconstructions, etc. Miiller had
only just returned from a visit to Bohler in
Vienna.

Wouldn't it be possible to establish a similar
sort of “school” for operative technique?

In 1957 Miiller had obtained his postdoctoral
lecturing qualification in orthopaedics and left
the Balgrist Clinic on September 29. At the end
of his first lecture on December 6, 1957, he in-
vited everyone to an aperitif at the Hotel Stor-
chen in Zirich. His friends stayed late and
decided to found a school for operative tech-
nique. Miiller suggested a French name for it:
“Association pour I’Ostéosynthése” abbreviated
to “A0”.

Having left the Balgrist Clinic he was (until
October 1960) a much sought after guest sur-
geon for orthopaedics in the clinics and hospi-
tals of Switzerland (in all more than 70). Thus,
his circle of acquaintances grew and his reputa-
tion, too. If anyone wanted to watch him oper-
ate, he could visit Liestal on a Monday and at-
tend the orthopaedic operation programme,
followed by lectures and discussions. He also
operated in Geneva with Patry and with Bau-
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mann in Langenthal. The latter was the Nestor
(chief and counsellor) of the Swiss Traumatolo-
gists, titular professor in Bern and President of
the Swiss Society for Trauma and Occupational
Diseases (SGUB) from 1955-1960. This wide-
spread operative activity was the basis for many
of the close relationships between AO members
joining later during the founding years, for ex-
ample, the Bernese Stihli in Thun, Barraud in
Aarberg, and also Molo in Bellinzona, Keller in
Walenstadt, Ott in Rorschach and Bloch in
Glarus. Miiller met Kaiser in the City Hospital
Zirich-Waid on the recommendation of Wil-
lenegger, who was well acquainted with him
because of their common interest in visceral
surgery.

At the end of September 1957 Allgower, chief
surgeon in Chur since the spring of 1956 and
university lecturer in Basel, had rung up his
friend Willenegger to ask advice on a patient
with an orthopaedic disorder of the hip. Wil-
lenegger recommended that he read the new
book “Die hiiftnahen Femurosteotomien”
[Femoral osteotomnies around the hipJ® or to call
upon the author of the book, Miiller, now no
longer working at the Balgrist, to help with the
operation. A few days after leaving the clinic,
Miiller received the phone call from Allgower.
He was very interested in Chur, which even at
that time was a well known centre for the treat-
ment of winter sports injuries.

Their very first meeting in Chur gave rise
to lively discussions about traumatology. Al-
though they were quite different characters they
were equally impressed by each other. Allgower
had a great deal of experience in animal experi-
mentation, was working on shock and burn in-
juries, and wanted to carry on with experimen-
tal research. He was well versed and active in
visceral surgery and practised an exceptionally
careful soft tissue technique. He was fascinated
by the possibility of stable osteosynthesis with
plaster-free aftercare. In the following winter of
1957/58, he changed his operative treatment
technique for the frequent torsion fractures of
the tibial shaft from cerclage to the systematic
application of screw fixation as recommended

by Miiller. He also adopted Miiller’s technique
of reaming the medullary cavity so that thicker,
more stable nails could be inserted. And, he
took on board the new ideas. Miiller later said of
him: “Allgéwer was the only one who consistently
enforced early postoperative mobilization in his
hospital” (MM).

Miiller now came to Chur every month. He
always brought his own instruments and im-
plants with him in a thick, bulbous leather case
(called “vache”). The evening before the opera-
tion he would unpack his bag before the eyes of
the OR nurses, who looked on timorously, and
say to them (in his Bernese dialect): “What sis-
ter! You haven't seen this before? Then you must be
right out of date!” (HU). Having operated, al-
ways assisted by Allgower and to the exclusion
of spectators, the ward rounds followed, then
discussions and sometimes demonstrations.
Soon alasting and close, but competitive friend-
ship had developed between them.

Miiller introduced Allgower to his Bernese
friends. The idea of a study group for modern
osteosynthesis began to take on a more tangible
form.

To what extent the idea of stable osteosyn-
thesis and biological and functional concepts
had already been accepted by the small group at
that time is elucidated by the following excerpt
from a lecture delivered by Willenegger at the
Annual Meeting of the SGUB in Schaffhau-
sen on January 2, 1957. He was speaking about
the results of intramedullary nailing using the
Herzog technique. By way of introduction the
speaker said: “If we allowed ourselves to be guided
by purely biological considerations, then the ideal
treatment of fractures would consist of restoring
the shape and strength of the bone by application
of appropriate load carriers as quickly and com-
pletely as possible. If the broken bone can be ade-
quately stabilized in this way, then the uninter-
rupted immobilization of the fracture, offering the
best conditions for undisturbed healing, is guar-
anteed. Furthermore, the adjacent joints can be
mobilized early so that the functional approach
to fracture treatment as devised by Bohler can
be brought closer to its ultimate goal. This is
central to any operative treatment of fractures.
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Only within the context of a school of thought
based on functional considerations can operative
fracture treatment find serious justification”
(Schn I1/11).

1958:The founding year

Miiller and Allgower sent out a circular letter on
February 19, 1958 to invite their circle of friends
to a three day conference in mid March at the
Cantonal Hospital in Chur.

The following interested persons were also
invited:

® Baumann in Langenthal

e Eckmann in Basel, who was much esteemed
by Aligéwer and who had just completed his
postdoctoral thesis on tetanus

® Guggenbiihl, since 1957 chief surgeon in
Grenchen (previously senior registrar under
Willenegger)

® Hunziker in Belp (who had been friends with
Allgéwer since their student days)

® Molo in Bellinzona, where Miiller had per-
formed operations

® Nicole, a paediatrician interested in trauma
and professor in Basel (a friend of Allgs-
wer’s)

® Ottin Rorschach

@ Patryin Geneva

Molo, Nicole and Patry were unable to attend,
Eckmann (later specialist in visceral surgery
at the Tiefenauspital Bern) only attended
briefly.

Details of the conference from March 15-17
have been reported in detail by Schneider in his
two books (Schn IT 13f). His text is reproduced
here literally with only minor additions and
alterations.

On Saturday morning Miiller, who had
drawn up the programme, gave an introduc-
tion on “Grundprinzipien der funktionellen Ana-
tomie und der Osteosynthese” [Basic principles
of functional anatomy and osteosynthesis] and
commented on various instruments on dis-
play. The typed outline of his lecture can be
found in the appendix p. 216/217. Allgéwer and

his collaborator Ganzoni presented their expe-
rience with plaster substitutes and synthetic
materials.

The afternoon was reserved for lower leg
fractures, at that time the most prevalent type
of injury. Allgéwer spoke about “Minimale Os-
teosynthesen” (experience with about 70 screw
fixations on tibial fractures performed during
the preceding winter). Willenegger reported
on the Herzog nail*: he had introduced this
implant in Liestal in 1956 and had it demon-
strated by his senior registrar Moser in other
hospitals (MG). Bandi spoke on Leemann’s
technique of high compression cerclage (Falz-
cerclage)®. This seemed very promising and was
discussed.

Afterwards, the participants were able to
practise the application of all the instruments
and implants available and currently in use at
that time, which had been brought along for the
purpose, on cadaveric bones in the workshop of
the chief mechanic Wiesendanger in the cellar
of the hospital. In his text Schneider lists (Schn
11/14):

® Femoral neck — three-lamellar nail of Smith-
Petersen and Bohler

® Femoral neck nails made of vitallium

© McLaughlin plate (2-part implant with ad-
justable angle for pertrochanteric fractures)

@ Cerclage wires

@ Kintscher and Herzogs intramedullary
nails. The medullary cavity was reamed at
that time by means of a hand drill with T-
handle.

® Plates according to Eggers and Lane

e Compression plates (Coapteur) of Danis

® External tensioning device according to
Charnley

® Lag screws according to Baumann

The last three implants were only known to a
few of the participants.

Miiller had also introduced and applied the
osteotomy plates of Blount, Bosworth and
Moore (blade plates with fixed angle) into sev-
eral hospitals.

The technique of pre-tapping the screw
thread in the cortical bone as introduced by Da-
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nis was only known to Miiller. Schneider writes
that some experts had seen it before in Lyon un-
der Creyssel, but had not recognized its signifi-
cance (Schn 11/14) (on the occasion of the first
trip abroad of the College with Nicolet to Lyon
in 1955 (NM)).

Schneider does not refer to the elastically
flexible rods developed by the Rush brothers,
namely, the “Rush Pins” (published in 1937) or
the external fixator of Hoffmann, that is, the
“Osteotaxis” (first published in 1938) — which
were being used at that time in many hospitals
at home and abroad®’.

On balance, the result of the practical part
was that the participants concluded that the
instruments were inadequate or useless. They
were mechanically and metallurgically ques-
tionable, incompatible, and had not been ade-
quately tested. In the case of the Coapteur, screw
breakages and corrosion problems were not un-
usual (MM). It was generally agreed that Miiller
had been right all along and new instruments
and implants would have to be constructed.
These would have to be complete, simple in
form and handling, and all implants would have
to be made from the same, biocompatible
metal.

According to Schneider (Schn II/14), in-
formative films from the USA and France were
then shown, but we have no detailed informa-
tion on this. In the evening, everyone was en-
raptured by the stunning performance of Miil-
ler, the magician (BW).

On Sunday morning the participants were
driven to Flims where the ski lifts had been ex-
tended as far as the Cassonsgrat ready for the
coming season. Miiller and Allgéwer were able
to demonstrate their almost equal performance
in sport.

After lunch, the group gathered again at the
hospital in Chur for the continuation of the sci-
entific programme. Willenegger, Miiller and
Schneider spoke on proximal and diaphyseal
femoral fractures. Then, supper and discus-
sions.

On Monday morning the first rounds to-
gether took place on the surgical wards, then
more lectures on fractures of the upper limb

(humerus and forearm) and on treatment of
pseudarthrosis and arthrodesis by means of a
compression device (the relevant publication
by Miiller and Allgéwer “Zur Behandlung der
Pseudarthrose” [On the treatment of pseud-
arthrosis]® appeared in the same year. In the
afternoon, Willenegger spoke on bi- and tri-
malleolar fractures. There were final discus-
sions prior to departure whereby Miiller was
put in charge of developing the instrumenta-
tion.

During this conference (on Saturday or Sun-
day), baroness X from Germany was brought
into casualty after a skiing accident having sus-
tained a torsion fracture of the lower leg. All-
gower operated on her immediately (screw fixa-
tion). The spectators in the operating theatre
included the patient’s daughter (degree in
physics) and all the participants at the confer-
ence.

The almost unavoidable postoperative infec-
tion became manifest on the 5th day. When All-
gower cast a dubious glance at the redness, he
was asked: “Is it serious?” and when he said yes,
the answer was: “Then I will stay here until it
has healed”. Relations remained excellent and
this self-confident lady left the hospital after
11 weeks. Consolidation of the fracture was
uneventful (AM).

This conference in Chur has to be regarded as
the first extended AO conference because of its
structure and content. In these three working
days, the whole known spectrum of traumatol-
ogy and related problems had been discussed.
Schneider writes: “at that time we did not have
the instrumentation, but instead we had plenty of
time to discuss and to contemplate. Without these
unhurried hours, the development of the AO
would not have been possible” (Schn11/14).

The most pressing concern was now the cre-
ation of new instruments and implants.

Three weeks later, on April 8, Miiller ap-
peared for the first time in Robert Mathys’
workshop in Bettlach (Fig. 2-2). This man had
founded his own company in 1946 and then
specialized in processing stainless steels. The
steel company Notz in Biel had recommended
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Fig. 2-2: Workshop and home of Robert Mathys in Bettlach.The new building of 1955.

him to Miiller. Schneider writes: “A fruitful co-
operation soon developed and in 1958 the bril-
liantly designed, principal component of the in-
strumentation had already been developed, the
AO cortex screw. The technical drawing for it
bears the date October 6, 1958. The cancellous
bone screw was produced at the same time and in
August the drawings for the “radius’, “humerus”
and “femur” plates had been drawn. The first
sketch for a drill sleeve originated on November
20, 1958” (Schn 11/14f).

In summary, Schneider writes: “I have re-
corded these dates as a reminder of how much
concentrated and valuable work was done in the
first 7 months of the development of our instru-
ments and implants by Maurice Miiller and
Robert Mathys” (Schn 11/15). Miiller had en-
tered into a contract with Mathys (by hand-
shake) on his third visit. In the coming years
(“at least three years” (MM)), Mathys would not
work with any other surgeon and would not sell
either instruments or implants outside the AO
production site in Biel until everything had
been tested and the quality guaranteed.

A further difficulty, that of finding rooms to
carry out basic research, had already been ad-
dressed by Allgower. In February 1958 he went
on reconnaissance to the former Institute of
Pathological Anatomy in Davos because he had
heard that it had been abandoned. On this par-
ticular day, Basset from the University of Co-
lumbia was a guest in Chur and Heim had come
from Ziirich to apply for a post as senior regis-
trar under Allgéwer, whom he knew from Basel.
Allgéwer simply took both of them with him to
Davos.

The Institute, under the leadership of the
pathologist Berblinger, had been dedicated ex-
clusively to research into tuberculosis. In the
pre-antibiotic era, several hundred autopsies
were performed in Davos each year. Now, the
interminable cures and, particularly, deaths as a
result of this disease had become a rarity. The
sanatoriums were already being converted into
hotels. “In the Institute of Pathology we found a
caretaker whose job was to maintain the tempera-
ture of the building above freezing. Apart from
that, there was nothing but abundant emptiness,
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Fig.2-3:The building of the Swiss Research Institute for High Mou ntain Medicine in Davos in which the Lab-
oratory for Experimental Surgery was housed in 1959.

except for the marble dissection table still standing
idle in the former autopsy room. It later became
the operating table for the experimental animals”
(HU).

This rather old and seemingly impractical
building (Fig. 2-3) appeared adequate for the
purpose of animal experimentation and the in-
stallation of laboratories. In a newer extension
there was a lecture hall to seat approximately
60 people.

The building was owned by the Foundation
Swiss Research Institute for High Mountain Med-
icine. Its director, Dr. med. Felix Suter, medi-
cal director at the Thurgauisch-Schaffhausische
Heilstitte (sanatorium) in Davos, was prepared
to make the greater part of the building avail-
able to the AQ, provided it was maintained in
good order. No rent was demanded (AM). All-
gower founded the “Laboratorium fiir experi-
mentelle Chirurgie, Forschungsinstitut Davos”
[Laboratory for Experimental Surgery, Re-
search Institute, Davos] as a personal Founda-
tion with a capital sum of CHF 10°000. Mem-
bers of the Foundation Committee were

Willenegger and Miiller who each contributed
an identical sum. The founding certificate is still
in existence and is dated June 18, 1959 (Appen-
dix p.218-222).

In the “Laboratory” in Davos another concern
of the group, the demand coming mainly from
Miiller and Willenegger, was to be dealt with,
namely, the central documentation of all os-
teosyntheses performed and the results thereof.

The group met again on Friday October 6, 1958
in the Hotel Elite (nomen est omen) in Biel. It
was on the eve of the annual Trauma Con-
vention (SGUB), the president of which was
Baumann. The agendas have been listed by
Schneider. Numbering and text are reproduced
literally with relevant additions and comments.

1.»Official Foundation of the SAO (Schweiz-
erische Arbeitsgemeinschaft fiir Osteosynthese)”
[Swiss Association for the Study of Internal Fix-
ation] (Schn II/15). The term “Arbeits-Gemein-
schaft” (collaboration in friendship?), so impor-
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tant for an understanding of the later collabora-
tion of the group, appears here for the first time.
Allgéwer claims to have chosen this word from
the German language (AM). Translation into
“Association” in English or an equivalent in
French tone down the meaning. Gemeinschaft
means a privileged level of working and collab-
orating together towards a definite objective. It
manifests the voluntary stand of independent
men together, without subordination and in
keeping with ancient Swiss tradition, that is,
without a hierarchical structure of leadership.
Schneider omits to publicize the important
amendment to the title, namely: Arbeitsgemein-
schaft “fiir Osteosynthesefragen” [for questions of
osteosynthesis], which is a shortened form of the
wording in the statutes: “Schweizerische Arbeits-
gemeinschaft fiir das Studium der Osteosynthese”
[Swiss Association for the Study of Internal Fixa-
tion]. Willenegger always emphasized this spe-
cific point. There was never any intention to
decry non operative fracture treatment or to
substitute it, but rather to offer operative treat-
ment in such cases as would benefit from it. The
only definite indications at first were pseud-
arthrosis and posttraumatic malalignment.

2. “Presentation of the osteosynthesis products for
the winter season” (Schn I1/15).

During autumn 1958, screws and prototypes
had been delivered to various hospitals. The
members were informed of the current status
and of further developments of instruments
and implants.

3. “Production site” (Schn 11/15) (from 1962
“Sales outlet”)

As production went underway, storage, order-
ing, and distribution of the new instrumenta-
tion had to be organized. Miiller’s sister, Mrs Vi-
olette Moraz-Miiller, took on the responsibility.
She had recently lost her husband under tragic
circumstances and now she dedicated herself for
many years to this fulfilling task. She established
the “Production site” in her small house in Biel.

4. “Brief address on operative technique and dis-
cussion of the results of the last winter; Discussion
of the Guidelines” (Schn I1/15)

These three items on the agenda form a sort of
unit. Presumably, experience was reported and
conclusions drawn. The phrase “Results of the
last winter” must be an error of some kind and
refer to the period after the March 15.

The term “Guidelines” (“Merkbléitter”) ap-
pears here for the first time. Miiller had already
drawn up initial texts in Fribourg in 1951 and
amended them in 1956. Two texts are still in ex-
istence from the year 1961.

5. “Scientific plans, experimental opportunities at
the Research Institute Davos. Assigning responsi-
bilities” (Schn 11/15).

The inauguration of the Laboratory for Experi-
mental Surgery in Davos was planned for the
summer of 1959. The building had to be struc-
turally modified inside to suit the new purpose,
it had to be equipped and qualified personnel
appointed. Allgéwer had taken on this task. Ini-
tial funding was requested from the members.
The unanimous feeling of enthusiasm was
manifest in “the willingness of those present to
contribute CHF 500 towards the planned labora-
tory in Davos” (Schn I1/15).

Schneider writes “With this, the AO had been
founded de facto. More detail was required for de
jure validity.... however, far more important
than regulations was the common enthusiasm for
a clear objective” (Schn 11/15). “The following
were present in Biel: Allgower, Bandi, Baumann,
Brussatis, Guggenbiihl, Hunziker, Miiller, Ott,
Patry, Schar, Schneider, Stihli and Willenegger”.
These are the 13 Founding Members of the
AO 1958. Of these, only Brussatis and Patry
had not attended the conference on March
15-17,1958 in Chur.

These 13 founders will be introduced in the
next chapter by presentation of short biogra-
phies. How their paths crossed, their relation-
ships to each other developed, and how the sub-
sequent members came to the AO is shown as a
sort of ‘family tree’ (Fig.2-4).

It has to be assumed that a meeting at which
so many topics were discussed and so many de-
cisions made on one single evening ended late.
The following morning Willenegger, Miiller and
Allgdwer had lectures to deliver at the Congress®.
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Fig. 2-4: "Family tree”The 13 Founding Members (in large roman type) and their relationships to each other
and to the new members joining in the period up to 1962 (italic).

AO Goals

Finally, the objectives of the newly founded
Gemeinschaft must be set down. They have been
recorded as part of the lecture on principles de-
livered by Miiller at the meeting on March 15 in
Chur. A two page summary is still in existence
and has been reproduced in Schneider (Schn
I1/6ff) in extenso (Appendix p.216/217). On the
first page, there are some hand-written notes
made by Miller under the title “Objectives”
which we will quote here:

“1. Maximal restoration of anatomical form and
function of the injured limb. Therefore, osteosyn-
thesis that permits immediate mobilization.”

“2. Shortest socially and economically justifiable
hospital stay, rapid return to work. Disability pen-
sion dependent upon achieving the first objective.”

In the typed script, the objectives are expressed
more comprehensively under items 1, 2 and 3.
Below, another hand-written note: “4. Preserva-
tion of the soft tissues, especially the vessels!”

These were the corporate ideas of a group of
young doctors. The active founders were all
young men (with the exceptions of Baumann
and Patry, both 68 years old). Their ages at the
time of founding were: Allgower 41, Bandi 46,
Brussatis 41, Guggenbiihl 40, Hunziker 43, Miil-
ler 40, Ott 43, Schir 52, Schneider 46, Stahli 49,
Willenegger 48.
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Chapter 3

Personalities at the time of founding

introduction

Before we go into the further development of
the “Association”, we will introduce the person-
alities who came together to work collectively
towards a clearly defined goal — namely, the
active treatment of those suffering fractures and
their consequences. Chronologically, the group
of Bernese friends comes first. For practical rea-
sons, we will however first introduce the five
members of the “core group™ the three qualified
lecturers and scientifically active men, Miiller,
Willenegger and Allgower, and two other early
members, Schneider and Bandi (Fig. 3-1). The
biographies concentrate on the years before
1958 and form the basis for a better understand-
ing of these persons.

Their activities during the early years of the
Association are presented in the context of later
events, that is to say, in Chapters 4 and 5. Their
careers after 1963 are largely known and are
only outlined here.

The senior registrars are also given. They as-
sisted the chief surgeons who were struggling
with the formation process of the AO by man-

aging the hospital departments, teaching, and
supporting scientific projects with enthusiasm.
Many of the osteosyntheses, documented in
Chapter 8 under the initials of the clinic, were
performed by the registrars. Later, when they
had taken on independent functions, they too
became members of the AO.

In a second group, those founders are pre-
sented who, after completing their doctorates,
were no longer active scientifically but be-
came competent and experienced surgeons and
chiefs. Their task, after long years of acquain-
tance and collaboration, was to work within a
system agreed by a consensus and to contribute
their experience at the meetings, thus co-deter-
mining the further development of the tech-
niques. In a way, they were swept along in the
wake of the movement. Many stimulating sug-
gestions came from these members. Almost all
of them participated in AO teaching activities.
All of them documented their osteosynthesis
procedures, with the exception of Patry and
Baumann. Several of them collaborated on joint
publications.

Fig.3-1:The core group of the AO.From left: Allgower, Willenegger, Miller, Bandi, Schneider.The photos were
taken at the first course in Davos in December 1960 (name tags).
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We have added two additional personalities to
these 13 doctors:

® Robert Mathys: He had been working inten-
sively on the new instruments and implants
for many months even before the official
foundation of the AO. Therefore, he must
be listed alongside the founding doctors.
Schneider calls him the “mainspring of AO
development” (Schn 11/103).

@ Violette Moraz-Miiller, Maurice Miiller’s sis-
ter: She took on the administration and dis-
tribution of the instrument sets.

The medical core group

Maurice Edmond Miiller (born March 28,
1918) citizen of Volketswil (ZH)

Maurice was born in the bilingual city of Biel
as the eldest of five siblings. His grandfather had
moved there from the countryside of Ziirich.

His father, born 1890, left his parental home
when he was 15 years old and emigrated to the
United States, studied medicine, practised in St.
Louis, and simultaneously commenced training
as a surgeon. On his father’s request, he re-
turned in 1916 to do military service in his
homeland. Since he could not pursue his profes-
sion without the higher school certificate and
Swiss qualifications, he took over his parent’s
business which involved wholesale, trade, and
transport to and from the railway station. In
1927 he expanded into packaging, but his busi-
ness suffered greatly during the economic reces-
sion after 1929,

Maurice always felt more at home speaking
French because his mother (née Huguenin)
could not and did not wish to speak German
with the children. She came from a family of
clockmakers in Neuchatel, was a qualified vio-
linist, and had spent some of her childhood in
Italy. His mother’s piety and concern with bible
teaching, and the Sunday school, where the mis-
sion to Africa and especially to the Copts in
southern Egypt were a main topic, had a lasting
influence on the boy. His mind was on Africa
and surgery.

He and his friend played in the big garden
and attempted forbidden pyrotechnical experi-
ments in the hidden shed; then he moved on
to breeding rabbits which had to be stopped
abruptly because it soon became utterly disor-
derly. But, it had all been worth it. Maurice was
head of a suburban gang. The adventurer was
also drawn to the nearby lake, to swimming and
an interest in ships. He liked to be the helms-
man, a much sought after post amongst the
boys, and had a preference for the larger rowing
boats. As an adolescent he bought old, broken
bicycles, took them apart, put them back to-
gether again, and sold the ones he had repaired
(FR).

At 17 he taught himself to do magic and
managed to get his skill in tricks of all kinds up
to a professional level. On rare occasions, par-
ticular during military service, he would give a
performance.

After his higher school certificate in 1936 he
studied medicine, first in neighbouring Neu-
chatel, then in Lausanne, and for a short while
in Bern. Under the code name of “Fakir”, he
took an active interest in the goings on of the
“Valdesia” student corporation, soon becom-
ing the treasurer and prefect for the freshmen.
In the psychotechnical exams to which some
students were ordered, Miiller drew attention
to himself because of his grasp of the three-di-
mensional. It was recommended that he pursue
an education in surgery of the locomotor sys-
tem or as an architect in city planning. At
the joint party of the fraternities in Bern he
again met his rowing companion and for-
mer team mate, Robert Schneider of Zihringia
(nicknamed: “Spitz” ‘peak’) who came from
the same part of Biel, and became acquainted
with the latter’s inseparable pal Walter Bandi
(“Fix”).

Together with an older cousin, who was a
lawyer, Miiller had established a company in
Lausanne with himself as junior partner, in or-
der to commercialize his patented inventions,
one being a tie rack. At first, the business devel-
oped well until war broke out in 1939. The
whole venture collapsed after general mobiliza-
tion for war. He pursued the rest of his studies
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under the burden of long periods of military
service. He passed the state exams in 1944.
When acting as a locum for doctors on leave
from the army, two patients had a particular im-
pact on him:

& One of these had quit service in the French
foreign legion to fight as a Swiss on the Fin-
nish-Russian front in the winter of 1939/1940.
His fracture of the femur had been nailed by
Kuntscher himself. To walk without a plaster
cast immediately after the operation had
been a military command. He now came —
with a fully functional limb — to request im-
plant removal.

e The other came hobbling along on crutches,
one leg shorter than the other, but not suffer-
ing any pain. He had received an interposi-
tional arthrograft of the hip joint according
to Leveuf to treat necrosis of the femoral
head; he had lain for months in traction re-
ceiving physiotherapy, and now came for a
follow-up examination. Was it not possible
to achieve good function without sequelae
for this hip just as for the femoral fracture?

In the autumn of 1944 Miiller was employed
as an assistant at the University Orthopaedic
Clinic Balgrist in Ziirich.

In the summer of 1945 surgeons were being
sought by advertisement for a medical mission
in Ethiopia. The entrepreneur Wittlin from
Bern wanted to open a hotel there. A member of
the Swiss Parliament, Dr. med. E. Bircher (up
until 1934 chief of surgery in Aarau, then com-
mander of a field division until 1942), was of the
opinion that Swiss doctors should take on the
responsibilities of the Italian doctors who had
left the country. In 1941 Negus had returned
from exile to his homeland and experts from
neutral Switzerland were being given preference
(WiH). Miiller applied as an assistant because,
as he wrote in his letter, a hierarchically struc-
tured team would work more smoothly and the
French language would be more useful there
after the many years of Italian occupation than
German.

The task of choosing amongst the numerous
applicants (after the end of the war jobs in hos-

pitals had become rare) and the detailed organ-
ization had been passed to the Clinic for Surgery
in Winterthur (Chief surgeon: PD Schiirch),
but was carried out de facto by the locum senior
registrar, Willenegger. His friend, senior regis-
trar Knoll, was in charge of the team. Willeneg-
ger wanted to take a closer look at the candi-
dates and the accompanying women, including
Miiller’s fiancée. The future couple were ac-
cepted and Miiller became assistant to Knoll.
The preparations took five months.

In order to be accepted abroad, it was ab-
solutely necessary to be “Doctor of Medicine”.
Miiller therefore set aside an already advanced,
but arduous thesis at the Balgrist and, in a
great rush and based on material from the cli-
nic archives, wrote up his dissertation on “Con-
tribution a létude de la maladie de Calvé-
Legg-Perthes-Waldenstrom ou Coxa-Plana™,
which was accepted just before departure.
The author had inspected the 150 document-
ed cases (1913-1945) and looked particular-
ly at 15 patients followed up over more than
20 years and which he was then able to assess
personally. Radiographs at that time were
photographed on glass plates; films did not yet
exist.

In May 1946 six hotel experts, five doctors,
an OR nurse, and a lab technician left for
Ethiopia and arrived there in June. Miiller was
assigned management of a hospital in Jimma
(about 200 km to the south-west of Adis Abeba)
with 200 beds. His superior, the Africa expert,
Rutishauser (formerly in Lambarene), was in
charge of the out-patients department 3 km
away. Sometimes there were week long expedi-
tions into uncertain, rough areas accompanied
by a military escort. In October, Madame
Martha arrived and always went with them,
quite regardless of the dangers.

Miller returned in the following summer for
family reasons. He had acquired great surgical
skill and experienced the unbelievable. He has
said: “My time in Ethiopia had a lasting influence
on my life” (MM).

On his return, despite his short and atypical
background, he immediately obtained a posi-
tion as a senior registrar for two years (in order
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to obtain the specialist title in surgery [FMH:
Foederatio Medicorum Helveticorum, Swiss
Medical Association]) in Liestal (Chief surgeon:
Dr. Berger), but he had to live in with his wife
and child.

The position he was hoping for at the Balgrist
would only have become vacant in April 1950,
He used the time to visit the leading or-
thopaedic clinics in Europe, for example, Max
Lange and his senior registrar Witt in Bad-T6lz,
Hohmann in Miinchen, Pauwels in Aachen,
Merle d’Aubigné and Judet in Paris.

He then went to Leyden for four months to
the clinic of the orthopaedics expert Van Nes
(Cornelis Pieter Van Nes 1897-1965), who was
revered as an outstandingly skilled surgeon at
that time. There he learned to perform surgery
of the hip and spine and wrote two scientific
papers. Van Nes sent him to his friend Robert
Danis (1880-1962) in Brussels at the Hépital
St. Pierre.

The memorable visit to Danis (March 1,
1950), so important for the history of the AQ,
only lasted one day. Danis had time for him be-
cause a patient had failed to show up for an
operation. He had just published his second
book “Théorie et Pratique de I’Ostéosynthése™,
in which he reported his latest experience with
osteosynthesis techniques. Miiller was given an
autographed copy. Danis showed his guest the
results of stable osteosynthesis with a compres-
sion plate, called the “Coapteur”, whereby the
consolidation of the fracture was achieved with-
out visible callus. He also showed him his in-
struments and implants, especially the tap for
the cortex screws. Miiller was also impressed by
the radiographic documentation. In the even-
ing, he had to survive a tasting session based on
Danis’ large whisky collection with the result
that he had some trouble finding his hotel later
in the dark.

Muiller spent one month in Winterthur learn-
ing the latest methods of anaesthesia from a
particularly renowned colleague (at that time
there were no professional anaesthetists in the
country). While he was there he reported on his
visit to Danis, whereupon the senior registrars
set off for Brussels themselves. As a result, Lee-

mann developed the high compression cerclage
(“Falz-Cerclage”)’.

This was followed by several months of mili-
tary service to earn the rank of captain from
March to June 1950.

Since the job he had been promised at the
Balgrist failed to become vacant due to a change
in chief surgeon, Miiller applied for and ob-
tained the post of senior registrar at the Hopital
des Bourgeois in Fribourg. Here he was allowed,
with the approval of the chief surgeon, to treat
patients with fractures and pseudarthroses in
accordance with the ideas and techniques of
Danis. He documented the 72 osteosyntheses
performed during this time thoroughly, where-
by he also recorded the type of accident and the
return to professional activity and normal life.
The first Guidelines ostensibly originated dur-
ing this period.

In October 1951 the position at the Balgrist
became vacant and in the spring of 1952 he was
senior registrar there. In this year, he was also
awarded the title of specialist FMH for surgery.
He now worked largely independently towards
the goal of dedicating himself exclusively to or-
thopaedics. He introduced himself to the doc-
tors in Ziirich and Winterthur by delivering a
lecture on stable fixation and plaster-free after-
care. Many colleagues came to the Balgrist to
watch him operate. Among them, and especially
interested, was the senior registrar H.U. Buff of
the university clinic for surgery.

In the military, Miiller had taken command
as captain of the Surgical Company IV/2 in
1951. His predecessor had been W. Bandi. In
September 1952 during a refresher course for
his unit he met Schneider again and subse-
quently became acquainted with Schneider’s
Bernese friends.

Miiller was an innovative troop leader. The
image of the medical corps needed to be im-
proved at that time. He organized exercises that
were as realistic as possible (operations on ani-
mals, blood transfusions, etc. ). On one occa-
sion, a “radiation-proof” field hospital was set
up. Officers from increasingly higher ranks of
the combatant arm of the service were invited.
In 1952 Miiller was already a member of the
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Army Commission for Field Surgery. In 1954 he
was commissioned — pursuing one of his own
ideas — to develop a mobile operating room so
that aseptic operations could be performed
close to the front line, this not being possible in
a tent. A publication appeared in 1955%

From 1951 Miiller began to construct instru-
ments and implants that he had designed him-
self. He collaborated with various companies,
e.g. Zulauf in Langenthal and Ulrich in Ulm and
St. Gallen. Casparis in Ziirich was his sales out-
let. He had everything patented as he went
along.

Quite early on he had effected the transfer of
F. Brussatis from the Neurosurgical Clinic to the
Balgrist. An interdisciplinary approach seemed
imperative for the operative treatment of the
vertebral column, the spinal medulla, and nerve
root problems, e.g. numerous herniated discs.

How relations to the later AO members de-
veloped from 1952-1957 has already been re-
ported. He later said: “Working together with
these friends renewed my interest in traumatol-
ogy” (MM).

In 1956 Miiller had attained the additional
title of specialist in orthopaedics. He completed
his postdoctoral thesis the following year in
the form of the book: “Die hiiftnahen Femur-
osteotomien” [Osteotomy of the femur around
the hip joint]®. During this project he travelled
to Aachen several times to visit Pauwels and
make sure that he had made proper application
of the theories of this leading authority. The
book was an immediate success. It received the
renowned Heine Prize (reprinted 1971).

Now, the burden of low wages and the im-
possibility of maintaining a family in this way
had become intolerable. Miiller had hoped that
with his lecturing qualification he would receive
one or two private beds from his chief surgeon.
His request having been refused, he quit, and
left the clinic in September 1957. As a well
known and extraordinarily skilled surgeon, he
very soon became a much sought after guest
surgeon. He gained not only contacts to later
AO members, but also to the university clinics
(Basel, Geneva, Ziirich), hospitals, and private
clinics. This extensive operative activity was

condemned by the orthopaedic surgeons (with
the exception of Debrunner in Basel). At the
Ziirich faculty, the proposition was put forward
to deny him the venia legendi (without success).

Miiller’s activities in the years 1958-1963
have been set down in subsequent chapters. The
following complementary remarks must still be
made:

® In Aachen he had met Blount who was pre-
paring a publication together with Pauwels.
Blount invited him to the United States and
organized a two month tour for him in 1959
during which he would visit all the impor-
tant clinics — whereby he “delivered 27 lec-
tures” (MM). He was a guest at the SICOT
Congress in New York in September 1960,
gave lectures, and presented a scientific ex-
hibition. Schneider writes: “the focus was
compression osteosynthesis for pseudarthrosis
without graft and without excision of the
pseudarthrotic tissue” (Schn 11/18).

e In St. Gallen a new building was being
erected to accommodate the surgical clinic of
the Cantonal Hospital. As early as April 1958
the search had started for a chief surgeon to
head the independent orthopaedic depart-
ment which was expected to open in the au-
tumn of 1960. Miiller had applied for the
post and was preferred initially. He was the
only applicant with a postdoctoral lecturing
qualification and two specialist titles, general
and orthopaedic surgeon. But then disap-
proving and bilious murmerings were heard
from the faculty in Ziirich and from St.
Gallen. Miiller announced the withdrawal of
his application. However, negotiations with
other applicants had already petered out. In
the summer of 1960 the cantonal minister of
health, who had just been elected, stumbled
over the pending file for the appointment
of the chief orthopaedic surgeon: Without
a moment’s delay he rang up Miiller and
asked him whether, despite everything, “he
wouldn’t after all ...” (MM). This set of cir-
cumstances suddenly gave him the unfore-
seen opportunity to realize his concept of a
large orthopaedic-traumatology clinic mod-
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elled on the American, English, and more re-
cently, French hospital setups — a novelty for
Switzerland.

® He was officially elected by the legislature on
August 16, 1960. The new building was ready
for occupancy in November. The 200 bed
clinic in St. Gallen was extremely busy and
contrary to all expectation, also attended by
patients from other parts of the country and
abroad. It was also considerably larger than
the traumatological sections in the other AO
hospitals, e.g. Chur, Ziirich-Waid, Liestal and
Interlaken. Accordingly, qualified and moti-
vated younger professionals developed their
skills here. Only a few weeks after taking over
the clinic, the new team already had impor-
tant tasks to fulfil at the first AO Course in
Davos.

® The model clinic was soon visited by numer-
ous surgeons and groups of doctors from all
over the world. The witty orthopaedic sur-
geon, Louis Descamps of Nice, invented the
bon mot of the 5th gospel “L'évangile selon
St. Gall” [The gospel according to St. Gallen]
(HU).
In the early years, Miiller supervised the
clinic personally and with great dedication.
“The boss had to be called in the night if an
emergency fracture came in which was atypical
and could not be operated on, but he also had
to be called if the non operative treatment of a
child was unsuccessful. He usually came in per-
son.” (BH).

® In 1963 Miiller was offered a post as pro-
fessor and director of the university ortho-
paedic clinic in Bern. Since it was an invita-
tion, he was able to put his concepts of
structure and organization into practice here
as well, and started off by only attending
Bern one day a week until the new buildings
were finished (MM). He continued to work
primarily in St. Gallen until 1967. Senior reg-
istrars from St. Gallen were delegated to
manage the clinic in Bern on a yearly rota.

Miiller was exceptionally full of ideas and, so to
speak, ahead of the times and of reality. His im-
patience was often difficult to endure. For ex-
ample, he could not wait to show implants,
which only existed as prototypes, in public and
to comment on them, thus awakening false ex-
pectations.

In 1963 the book by the authors M. E. Miiller,
M. Allgbwer and H . Willenegger entitled “Tech-
nik der operativen Frakturenbehandlung”, which
will be discussed separately in Chapter 7, was
published®; in 1969 the “Manual der Osteo-
synthese” by the same authors’, which was
translated into six languages, enjoyed several
editions, and became a standard textbook world-
wide.

In 1965 Miiller established the Foundation
and in 1967 the Protek company for the devel-
opment and distribution of his total hip pros-
theses. There was a very great future before
them.

He remained professor in Bern until 1980
and then dedicated himself entirely to the
further development of his Foundation for ad-
vanced training and documentation in ortho-
paedic surgery, including its many international
branches. This took place under the motto of
the three interlinked rings: “Evaluation, Learn-
ing, Teaching”. Since 1998 he has dedicated him-
self more to cultural projects.

In 1968 he was President of the Swiss Society
for Orthopaedics, the International Society for
Hip Surgery; in 1981 President of SICOT. He
was also awarded 12 honorary doctor titles. In
1987 another standard textbook was compiled,
his “Classification AO des fractures™, which was
translated into all sorts of languages. His classi-
fication — the groundwork for which can be
traced back to 1975 — has since been accepted by
the SICOT and distributed throughout the
world.

The team in St.Gallen. Three dedicated senior
registrars had been working in the large clinicin
St. Gallen since November 1960. Three more ar-
rived in the following years:
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Bernhard G.Weber, born 1927, who had stud-
ied in Basel in 1953 and completed his doctorate
in 1956. At first he was assistant in various
surgical departments and then at the Balgrist,
where he had worked with Miiller who had
called him to St. Gallen when the clinic opened
there. As first senior registrar, he had to repre-
sent his chief when the latter was absent. He was
scientifically very active and also co-author of
two chapters in the first AO book in 1963. In
1966 he obtained his postdoctoral lecturing
qualification in Bern for his book “Die Verlet-
zungen des oberen Sprungelenks” [Injuries to the
ankle] published in 1967 (2. Ed. 1971)° it ob-
tained international recognition. In 1967 he be-
came Miiller’s successor as the chief of the clinic
in St. Gallen and in 1974 titular professor. He
published other important scientific works.

Andrea Mumenthaler (1927-2000) com-
pleted his studies in Basel in 1951 and received
his doctorate in 1953. After working as an assis-
tant in surgical and non surgical clinics and un-
dertaking various periods of training around
Europe and in the USA, he became senior re-
gistrar at the surgical clinic in St. Gallen and
part of Miiller’s team in November 1960. He
was co-author of a chapter in the first AO book
in 1963. From 1966 to 1982 he was chief of the
orthopaedic traumatology department of the
Hospital in Langenthal and later scientific col-
laborator at Protek Inc. and the M. E. Miiller
Foundation in Bern.

Hans Christoph Meuli, born in 1929, studied
in Bern and Vienna, graduated in Bern in 1956,
doctorate in 1957. He worked at the univer-
sity surgical clinic in Basel and temporarily at
“Bergmannsheil” in Bochum under Biirkle de la
Camp. Miiller had met him in Basel where he
was working for Heusser and called him to St.
Gallen when the clinic opened; he soon became
senior registrar. In 1967 he moved permanently
to Bern with Miiller. He had his own practice in
Bern, but remained a consultant for the clinics.
He was awarded his postdoctoral qualification
as lecturer in 1967 and became a titular profes-
sor in 1982.

Alexandre-J. Boitzy, born 1930, studied in
Lausanne, qualified in 1955, doctorate 1958. He
was surgical assistant in Lausanne and Geneva,
also at the Hopital Cochin in Paris under Merle
d’Aubigné, and at the Orthopaedic Hospital in
London. He moved to St. Gallen in March 1961,
started off as an assistant and then became sen-
jor registrar. His native language was French
and since he had a profound knowledge of the
anatomical and technical terms, he was given
the task of translating German texts and spe-
cialist terminology. It was especially difficult to
find neologisms for the new instruments and
implants. He also transferred to Bern with
Miiller and obtained his postdoctoral lecturing
qualification in 1970. After that, he took charge
of different orthopaedic departments and
worked as a freelance orthopaedic surgeon at
various hospitals in the French speaking part of
Switzerland.

Harold Vasey, born 1930, studied in Neucha-
tel, Geneva and Vienna, graduated in 1955 in
Geneva, doctorate 1956. He worked as an assis-
tant in various clinics of the Cantonal Hospital,
Geneva and came to St. Gallen on the proposi-
tion of his uncle, Robert Schneider, in October
1961. In 1962 he was co-author with Miiller on
his work on open shaft fractures'® and with We-
ber on his work on fractures of the olecranon'.
He returned to Geneva in 1963 as senior regis-
trar at the newly established clinic for surgery of
the locomotor system and was assistant chief
surgeon from 1971. He obtained his postdoc-
toral lecturing qualification in 1972, became
professor in 1977, and director of the clinic in
1987. Professor emeritus since 1995.

Eric Courvoisier,born 1928, studied in Geneva
where he graduated in 1954. He worked as an
assistant in various clinics and in the patholo-
gical anatomy department in Basel, where he
obtained his doctorate in 1959. He was one of
R. Patry’s nephews and came to St. Gallen in
1962 as an assistant, soon became senior regis-
trar, and returned as such to Geneva to the clinic
for surgery of the locomotor system. He had his
own practice in the city of Geneva from 1968,
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but remained as “Médécin adjoint consultant” at
the clinic and was awarded his postdoctoral lec-
turing qualification in 1973.

Robert Schneider (1912-1990)
citizen of Reigoldswil (BL)

Robert was the son of an electrical and me-
chanical engineer, born in Biel, where he spent
his early childhood with his younger brother.
Thanks to school attendance in Biel and Delé-
mont, he had grown up bilingual. His favourite
game was playing with the “Meccano” metal
building kits with which he put together the
most complicated constructions. He went
through grammar school as an ambitious star
pupil. He was tall, strong, and very athletic. He
passionately loved rowing, especially in the
larger boats of the maritime club in Biel and was
always the leader, which is why he was later
given the nickname “Spitz” [“peak”] at the stu-
dent corporation, a name which characterized
him well. He also loved nature, art, and music.
Robert had an excellent command of his Ger-
man mother tongue: “He helped me later with
the linguistic preparation and polishing of publi-
cations in German” (MM). He was well versed in
French, and especially Italian, but the English
language and the culture of the English speak-
ing world were foreign to him.

He commenced his studies in medicine in
1931 in Bern, together with W. Bandi. Their
great examples were the surgeons Theodor
Kocher (1841-1917) and E De Quervain
(1868-1940). The two friends also spent a se-
mester in Paris together. State exams, 1937.
Later they both got married in the same month
and both to professional musicians.

In the army, Robert joined the infantry, he
was soon promoted, and became commander of
the elitist company 1/3 of the Bernese rifle bat-
talion during the war.

He worked as a medical assistant first at the
Tiefenauspital in Bern, then in various specialist
departments of the university hospital, at the
Zieglerspital in Bern, and finally at the univer-
sity clinic for surgery, together with Walter
Bandi. The two commenced their training un-
der Professor Matti, successor to De Quervain,

but could not really get on with Lenggenhager,
elected in 1941. In 1944 Schneider became sen-
lor registrar, but left the clinic in 1945 to open a
practice in Grosshdchstetten. There he was ini-
tially a freelance surgeon; from 1951 he was
chief of surgery. In this small hospital, the prob-
lem of finding a locum for the chief was a diffi-
cult one to solve. Of the surgeons who were
found to take on this responsibility, some later
became delegates from AO clinics, especially,
E. Kuner (at that time in Chur) and K. H.
Schweikert in Freiburg and Mainz. Thus, friend-
ships formed that were to stand the test of time.

On the subject of his acquaintance with
Miiller in 1952 as a result of his military orders
to transfer to the medical corps and their subse-
quent collaboration, he writes (Schn I1/81): “In
1952 Maurice Miiller came to me in Grosshoch-
stetten. He was loaded down with ideas and in-
struments. Although I had performed my first in-
tramedullary nailing procedure nine years before
in Bern, I was astonished by a thing calling itself a
“tensioning device’, by taps and pins to fit it and
by a strange retractor named after Hohmann. |
experienced for the first time the pneumatic motor
which sometimes had to be run on oxygen! In
1953 I succeeded in healing ulnar, tibial and
femoral pseudarthroses with only compression
and plaster. My teacher, Hermann Matti, as
would Lexer, had excised the pseudarthrosis inter-
stice as for a tumour. A new world opened up. In
1955 tapping for the first time for the Danis coap-
teur and subsequent disappointment at refracture
of the forearm, although the radiological evidence
of “healing” had been so overwhelming. In 1957
first nailing procedure with reaming.” Miiller of-
ten came to Grosshéchstetten from the Balgrist
on a Saturday as a guest surgeon and later said:
“I learned a lot from Schneider. He was an out-
standing, technically highly skilled general sur-
geon” (MM). His daughter writes: “I remember
so well how Marty Miiller kept us children busy
making things while Maurice and father were
operating. Once we found them the next morning,
wrapped in blankets, sleeping on the couch...”
(MSR).

“He was a practical man, that made him spe-
cial, a very exact surgeon. The results interested
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him, even the bad ones, which he not only col-
lected systematically, but also incorporated into
his lectures, which shocked many. Bad results, he
thought, showed best what had to be avoided and
what should have been done” (MSR).

Schneider was a tall, domineering, cultivated
personage, a typical Bernese personality. In the
AQ Group in its formation phase, he combined
natural authority with generosity. It was, so to
speak, obvious that he should become their
“spokesman’, which he remained until 1978. He
dedicated himself to his task both within the AO
and abroad. “For many years he travelled like a
missionary for the AO to operations, for example,
in Freiburg, Miinchen, Mainz, Bochum, Ham-
burg and Halle” (MSR). Miiller emphasizes:
“Without Robert Schneider the AO would not
have come into being” (MM).

He participated actively in the scientific
work, but because of ever increasing profes-
sional obligations could not be a main author
on the first AO book in 1963 or on the first man-
ual of 1969.

In the field of traumatology he was, aboveall,
an expert in intramedullary nailing. In the first
AO book, he wrote the chapter on complica-
tions (Te 166—169). Together with P. Gisin in
Waldenburg, he invented and constructed the
conical thread in 1962, which essentially im-
proved insertion and removal of the nail.

In German and also in Austria, Italy, and
Spain, he participated in all activities and foun-
dations. For the Germans, he was a father figure.

In 1970 Schneider returned to Biel and de-
voted himself from then on exclusively to hip
surgery in close collaboration with Miiller. In
1976 he wrote the monograph “Die Arthrodese
des Hiiftgelenks mit Kreuzplatte und Beckenos-
teotomie” [ Arthrodesis of the hip joint with cru-
ciform plate and pelvic osteotomy]'>. He had al-
ready developed the implant in 1964. In 1977,
nominated by his friends Brussatis and Schwei-
kert, he became honorary professor at the uni-
versity of Mainz. In 1982 his essential book “Die
Totalprothese der Hiifte” [Total prosthesis of the
hip]'® was published (2. Ed. 1987, English trans-
lation 1989). During these years, he dedicated
himself primarily to reoperation after hip pros-

thesis, something nobody else really wanted to
do. He died of a heart attack, having just com-
pleted an operation.

Walter Bandi (1912-1997)
citizen of Oberwil near Biiren an der Aare (BE)

Walter was born in Zollikofen (BE) the sec-
ond of three children. His father, Dr. phil,
taught as an agronomist at the agricultural
school Riitti. The family moved temporarily to
Ziirich-Oerlikon (Swiss Research Institute for
Agronomy) and returned to Miinsingen in 1920
where his father was a teacher at the cantonal
school of agriculture “Schwand”. Walter contin-
ued his schooling there. He was an active boy
scout. He went to the grammar school in Bern,
higher school certificate 1931. His ability was
clearly on the side of mathematics and physics
so at first he considered taking up technical
studies, but then decided to do medicine. In the
same semester and in the same student corpora-
tion Zdhringer (where he was given the nick-
name “Fix”), he met Robert Schneider, “Spitz”
from Biel, with whom he had a lot in common
and with whom he remained close friends for
the rest of his life. They spent a semester to-
gether in Paris. After the state exams in 1937,
Bandi was a medical assistant in Biel, then in the
district hospital in Niederbipp under the rep-
utable chief, Dr. Rudolf Ramser, as H. Willeneg-
ger had been one year before. Afterwards, he
worked together with Robert Schneider at the
university clinic for surgery in Bern under pro-
fessors Matti and, after 1941, Lenggenhager.
Having attained the title of specialist for sur-
gery, he left the clinic in 1945. Initially, he was a
freelance surgeon in the small country hospital
in Wattenwyl (BE) at the far end of Giirbetal. In
1951 he became chief surgeon at the district
hospital in Interlaken. There he had two assis-
tants but no senior registrar. He was replaced in
his absence by Dr. Rieben, chief of obstetrics
and gynaecology.

Even then, the hospital had a large number of
traumatology patients from the winter health
resorts of Miirren, Wengen and Grindelwald.

In 1952 he was introduced to Miiller by
Robert Schneider and made an active contribu-
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tion throughout the formative period of the As-
sociation. He concerned himself initially with
the method of high compression cerclage ac-
cording to Leemann’, but gained recognition
within the AO primarily for his screw fixation
technique and in 1961 he developed the first
contoured plates for pseudarthrosis of the prox-
imal humerus and fractures of the distal tibia.
He was a very good lecturer and - thanks to
his interested, but calm manner — he was also a
very good leader of discussions. Scientifically,
he had concerned himself very early on with the
pathology of the femoropatellar joint, where
physical problems played a considerable role. In
1959 he wrote “Zur Therapie der Osteochondritis
dissecans” [On the treatment of osteochondri-
tis dissecans]'®, together with M. Allgower. His
monograph “Die retropatellaren Kniegelenk-
schdden” [Retropatellar knee joint disorders]'®
published in 1977 enjoyed international recog-
nition.

In the army, Bandi rose to colonel and com-
mander of a rear army hospital structured like a
regiment.

As chief surgeon he was extremely focused
on his patients, spent the whole day in the hos-
pital, and was never home before 10 p.m. “His
private life was a mystery” (NB).

On the one hand, Bandi had a good sense of
humour and liked mischief, but on the other
hand, he could be very authoritarian. Just two
episodes to illustrate the point: Once when
Bandi was operating, the only access to that
wing of the building was being besieged by a
man (probably a journalist) who was calling for
Bandiand would not move from the spot. Bandi
did not want to meet him at all. He abruptly had
himself laid out on a “banana cart” (a sort of
concave transportation trolley), was covered
with a sheet, and thus, disguised as “fresh from
the operation” was wheeled out of that wing by
the most anxious looking assistants (NB).

One Sunday morning — as Bandi tells it (HU)
— he noticed a journalist from the ‘rainbow
press; which he much disliked, trying to force
his way into the hospital in order to “dig about a
bit” Bandi stood in front of the entrance in so
threatening a manner that the man called out:

“Do you want a fight?” When Bandi replied with
a vigorous ‘yes’, the trouble-maker took to his
heels.

In 1974 Bandi became titular professor at the
university in Bern. After a serious accident, he
resigned in 1978 but remained as a scientific
collaborator of AO International together with
H. Willenegger and M. Allgéwer.

Hans Robert Witlenegger (1910-1998)
citizen of Miihleberg (BE)

Hans was born on January 6, 1910 in Ziirich.
Little is known of his early childhood and ado-
lescence. His father was a tradesman. The family
moved to Interlaken, then to Thun. Hans at-
tended primary and secondary school in Inter-
laken where he was given private lessons in
Latin. This meant he could attend the humanis-
tic grammar school in Bern which he completed
in 1929. He was drawn to theology, but then de-
cided to read medicine. As a working student, he
lived with his aunts in the town and gave extra
lessons for grammar school and younger stu-
dents (mathematics, grammar), for which he
earned CHF 4. On one occasion an affluent fa-
ther, whose son he had helped to succeed in his
second attempt at a pre-clinical exam, gave him
CHF 1°000, a lot of money at that time. He al-
ways said with pride: “All my protégés passed
their exams”. He prepared documents and
tables as teaching aids and was also active in the
haematological laboratories and wrote a paper
on the blood type substance A, which served as
a basis for his doctoral thesis in 1937: “Uber den
Gruppenstoff A des Schweins, mit Schweine-
magen hergestelltem Peptons, von Pepsin-Prii-
paraten und Impfstoffen” [On the group sub-
stance A of pigs, with peptons derived from the
pig stomach, pepsin preparations, and vac-
cines].

He passed the state exams in 1935 and, in the
same year, took up the much soughtafter post of
assistant to chief surgeon, Dr. Rudolf Ramser, in
Niederbipp. Willenegger really wanted to be-
come a general practitioner. But Ramser told
him that he had a gift for surgery. At that time, a
background in pathological anatomy was con-
sidered an advantage. In 1937 he found a job in
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Ziirich. Since he started off as a trainee doctor,
he kept his head above water by providing writ-
ten expert opinions which he could charge for.

In March 1938, he was given a job as assistant
at the surgical clinic of the Cantonal Hospital
in Winterthur (Chief surgeon: Dr. O. Schiirch,
univ. lecturer: 1944). Here he produced his first
publications on the problems of blood transfu-
sion initially culminated in the book “Blutkon-
servierung und Transfusion von konserviertem
Blut” [Blood conservation and the transfusion
of conserved blood]". This book — to which he
had contributed by far the greater part — was
published by the authors Schiirch, Willenegger
and Knoll in 1942, in the middle of the war by
Springer in Vienna. It was immediately distrib-
uted widely and remained in demand for along
time after the war since scientific research and
publication in Germany and Austria were still
disabled. At that time, it was largely the sur-
geons who were interested in the field of trans-
fusions. From 19381950 Willenegger had ded-
icated 13 publications to these problems,
including his postdoctoral thesis in 1947 “Der
Blutspender” [The blood donor]' (by 1962 a
further 12 had followed). He also participated
in setting up the blood donor service of the
Swiss Red Cross and in 1954 became co-
founder and twice President of the German So-
ciety for Blood Transfusions (later renamed as
the “German Society for Blood Transfusions
and Immunohaematology”). Willenegger was
nonetheless also interested in traumatology. He
had heard an impressive lecture by Bohler in
1938 (WiH).

A report of his experience with the in-
tramedullary nail starting in 1940 at the clinic
in Winterthur has already been presented in
Chapter 1.

In 1943, the team Knoll, Willenegger and
Jacques Jenny (vet.) had also performed the first
nailing procedure on a femoral shaft fracture in
a dog, for which the documentation still exists.
Jenny then emigrated to the USA and is re-
garded there as the founder of the “Veterinarian
Orthopaedic Association”

After the end of the war, Willenegger demon-
strated the new technelogy, still rather contro-

versial in France, to Blanguernon, who was vis-
iting at the time. The latter wrote a paper on it
and Willenegger operated as a guest surgeon in
1947 in Paris.

As already mentioned, Willenegger, had par-
ticipated in 1945 in the selection and prepara-
tion of the surgical team for Ethiopia. On the
flight back, Knoll had a fatal accident. Willeneg-
ger became senior registrar and in 1948 trans-
ferred to Basel with Schiirch, elected professor
of surgery. At the university surgical clinic, the
lecturer Willenegger represented the chief sur-
geon in his absence. He was provisionally in
charge of the clinic after Schiirch’s death for 1!/,
years until the beginning of 1952.

Willenegger was a born schoolmaster: “I met
him in 1952 in Basel as an assistant in the parallel
department of the large clinic. The operating the-
atres were managed together and we occasionally
met during the rite of preoperative scrubbing in
the morning (30 minutes). Willenegger looked at
me for a while, then he said “Look, you are doing
it wrong. You have to wash your hands like this.”
and he then explained the ‘correct’ procedure fo
me in detail. At the time, I was rather cross about
this interference. In retrospect, it was actually very
meritorious and useful” (HU).

In May 1953 Willenegger became chief of
surgery (including gynaecology and obstetrics)
at the Cantonal Hospital in Liestal and was
given the task of transforming it into a modern
central hospital. He kept senior registrar Gug-
genbiihl and brought Dr. Lieselotte Witschy
with him from Basel, creating a second post as
senior registrar for her. Planning for a new
building was begun and it was ready for occu-
pancy in 1962.

In the old building conditions of work and
hygiene had been rather dubious and postoper-
ative infection was frequent. This unhappy state
of affairs explains Willenegger’s early and, in
fact, lifelong dedication to the problems of
chronic infection of bones and joints, starting
with his revolutionary “antibiotic local drain-
age™. His cases were meticulously documented
and followed up over very many years. He was
an almost fanatical improver of asepsis. There
are many, sometimes rather borderline, anec-
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dotes in circulation on this subject. Later, he
turned his attention to local atoxic disinfection
and worked from 1962 with the thorax surgeon
Good (former senior registrar in Basel), who
had, in this sense, set up a model clinic in Ger-
many.

In his list of publications with over 240 titles
the early works are about blood transfusion,
followed by papers on visceral surgery, which
occupied him throughout his active career,
then from 1951 works on traumatology became
more frequent. The topic of operative fracture
treatment would soon dominate. He worked
systematically on fractures of the proximal fe-
mur, the distal radius, and the ankle. Stabiliza-
tion was generally performed with multiple,
fanned out K-wires. His second focus was
intramedullary nailing. At that time, pseud-
arthrosis after non operative treatment and
malalignments were frequent. Closed nailing
was preferred for shaft fractures, but was usually
supplemented by a single cerclage via a small
incision.

In 1956 Willenegger travelled to Krefeld in
order to study Herzog’s stable tubular slotted
nail’’. He introduced this technique in Liestal
and in hospitals receptive to it. By the time the
AO was founded, most of these hospitals were
familiar with the technique.

Willenegger also had a special way with ani-
mals and, consequently, a privileged acquain-
tance with veterinary medicine. The vets brought
their four-legged patients with dislocated frac-
tures and pseudarthroses to the hospital where
these were reduced and nailed by the chief sur-
geon or senior registrar. Much to the consterna-
tion of the hospital administrator, this took
place in the old hospital building in the oper-
ating theatre itself; later in the new building it
was done in the pathology department. Wil-
lenegger participated actively in founding the
AQ Veterinary Group and for this he received
several, even international, academic honours
(MG).

As a boss Willenegger was an exemplary fig-
ure for his collaborators. He was an indefatiga-
ble assistant to them with endless patience, but
always penetrating didactics.

If there was a serious condition, he would re-
main by the patient and watch over him all night
with the senior registrar and the senior house offi-
cer. When there were complications, he would
ask the surgeon: “What did you do wrong? If you
don’t know what you did wrong, you'll never get
on”. His own errors or those occurring in his
clinic weighed heavily on his mind (MG).

From his study days Willenegger knew the
somewhat younger colleagues, Schneider and
Bandi, who brought him into contact with
Miiller in 1954. Miiller was by this time senior
registrar for orthopaedics at the Balgrist in
Zirich. For a time he was an occasional guest
surgeon in Liestal, from 1957 he went there reg-
ularly.

In 1960 collaboration on animal experimen-
tation began, together with the anatomist,
Schenk, in order to investigate the histological
aspects of callus free direct healing of fractures
and pseudarthroses.

Willenegger was co-author of the book
“Technik der operativen Frakturenbehandlung”
[Technique of operative fracture treatment]?
published in 1963 and of the “Manual der Os-
teosynthese” [Manual of Osteosynthesis]?, pub-
lished in 1969.

In 1968 he became extraordinary professor
and later full professor ad personam in Basel.

In 1972 he founded AO-International and,
from 1975 when he had become professor
emeritus, invested an enormous amount of en-
ergy in it:

® The foremost objectives were the world-
wide organization and coordination of AO
Courses. In this he was a pioneer and mis-
sionary, travelling sometimes under precari-
ous circumstances with the representatives
of the relevant producers to distant coun-
tries.

® Also of great importance was his introduc-
tion of the system of Fellowships: in order to
facilitate the practical introduction of AQ
techniques, young surgeons and orthopaedic
surgeons from countries with limited train-
Ing opportunities were hosted by an AO hos-
pital for 1-3 months and integrated into all
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activities. This system of training had a more
profound effect than the participation at AO
courses. Many lasting professional contacts
and personal friendships developed from it.

Through these activities, Willenegger acquired
for himself an uncommon level of prestige, not
only in neighbouring countries but worldwide.
His manner was always conciliatory, even with
those who did not share his opinions. To these
he would say: “Of course, you are right, but ...”.
As soon as you heard this phrase you could be
sure that sound and detailed arguments to the
contrary would follow (HU).

Officially, he handed over the management
of AO-International to M. Allgéwer in 1984, but
remained active and indispensable for another
decade. He died in December 1998.

The team in Liestal

August Guggenbiihl was senior registrar in
Liestal from 1949-1957 and then chief surgeon
in Grenchen. He was a founding member of the
AO.

Liselotte Witschy studied in Basel; state exams
in 1949. She was an assistant at the university
surgical clinic, a tall and very robust colleague,
who was difficult to miss (HU). Willenegger
brought her to Liestal as a senior registrar, espe-
cially for additional support in gynaecology and
obstetrics. She was exceptionally efficient and
cooperative. She later left the hospital and dedi-
cated herself to cantonal health politics, and
then we lose track of her.

Gottfried Moser, born 1922: studied medicine
in Basel. In 1948, state exams and doctorate, as-
sistant at various institutions, finally at the uni-
versity surgical clinic in Basel, work in other
countries in orthopaedics in London, urology
in Miinchen and at the university women’s hos-
pital in Basel. In 1957 senior registrar of the sur-
gical department at the Cantonal Hospital in
Liestal, from 1965 chief of surgery at the Zieg-
lerspital Bern. Member of the AO from 1965.

Martin Allgéwer (born May 5, 1917)
citizen of St. Gallen and Basel

Martin was born in St. Gallen, the youngest
of three brothers. His father, co-proprietor of a
textile company, became a victim of the depres-
sion in 1929. The young man attended schools
in his home town, then completed his entire
preclinical studies in Geneva and thus learnt
perfect French. He started his clinical semester
in Ziirich, but then moved to Basel, where he felt
the approach was more open. He passed the
state exams there in 1942. Since he wanted to be
self-sufficient, he worked for two years in the
tissue culture lab at CIBA, a large pharmaceuti-
cal company in Basel.

His doctoral thesis in 1944 was entitled
“Vorkommen, Natur und Bedeutung von Sulfon-
amid-Antagonisten (Inhibitoren) in Korperme-
dien” [Occurrence, nature and relevance of sul-
fonamid antagonists (inhibitors) in the body] 2
He also worked on antimitotica with reference
to cancer treatment and discovered that con-
nective tissue could sometimes be observed in
leukocyte cultures. During animal experimen-
tation on rabbits, he became friends with the lab
technician, Ernst Frei.

In 1945, at the end of the war, Allgwer want-
ed to specialize in internal medicine, but he was
only offered a trainee post in Basel. He tried his
luck with Professor Henschen in the surgical de-
partment, who immediately offered him paid
work as a regular assistant and — as a special
attraction — his own laboratory which he oper-
ated in the evenings. He practised his operative
technique on animals since he considered him-
self lacking in skill. In 1947 Henschen became
professor emeritus. His successor, O. Schiirch
from Winterthur, who brought with him his
own senior registrar, H. Willenegger, despised
the team of his predecessor and was rather un-
refined in his behaviour towards them. Serious
animosity developed between him and Allgé-
wer, who was representing the assistant doctors.
Moser, the administrative director, intervened
on his behalf, but Allgower organized a working
stay for himself in the Research Department
of the Medical School in Galvestone in Texas
under Blocker and Pomerat, who were, at that
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time, running a renowned centre for plastic
and reconstructive surgery. This project was
financed by three Foundations in Basel. Wil-
lenegger supported this stay abroad. Three pub-
lications were produced in these 10 months. All-
gower concerned himself there with research
into burn injuries. At that time, only shock
treatment was known. Cortisone had been a
disappointment. Hopes were set on antibiotics.
Then, he had the idea of burn toxins and started
investigations in mice on homogenized burned
skin. Before returning to Basel, he visited vari-
ous centres and clinics on the eastern side of
the USA. In the meantime, Schiirch had died.
Willenegger was the interim head of the clinic.
R. Nissen, from the school of Sauerbruch, be-
came the new professor, having returned to
Europe early in 1952 from professorships in
Turkey and New York. Allgower became first
assistant and was soon senior registrar.

In 1952 he sustained a torsion fracture of the
lower leg after a skiing accident during military
service. Cerclage fixation was performed by
Willenegger. Plaster removal was followed by a
dangerous lung embolism.

In 1953 he produced his postdoctoral thesis
on “The cellular basis of wound repair™: Single
nucleus monocytes, which form homogenous
granulation tissue through the body via dia-
pedesis, were the main subject: “Apparently the
Drecursors of the stem cells” (AM).

After Willenegger’s election to Liestal, All-
gower became first senior registrar at the clinic
and in 1956 chief surgeon at the Cantonal Hos-
pital in Chur, as successor to Becker, who had
died young. This hospital —after years of stagna-
tion — now took a significant turn for the
better with its new chief surgeon and his dy-
namic management of surgery. This is also ap-
parent from the figures in the Annual Reports
of 1956-1963*. Initially, traumatology was not
a priority for Allgower. He says: “At that
time, apart from cerclage, I didn’t know a thing
about osteosynthesis” (AM). But, the increas-
ing number of ski accidents in the Grisons
called for a new system of both indication and
technique.

The meeting with Miiller has already been

reported. Allgower: “I could sense that he was
‘better’ and I wanted to learn from him” (AM).
On the first visit, he had shown Miiller his
tissue-preserving “Eindraht-Cerclage” [“single
wire cerclage”] (the rotationally stable hemi-
cerclage). Miiller expressed the opinion that ap-
plication of a plaster cast after the operation was
superfluous if the fracture could be stabilized
by screw fixation. The only usable screws were
those by Baumann (with self-tapping thread
and a thread free shaft, much like the later AQ
malleolar screws). In the winter of 1957/58,
screw fixation was performed on all torsion
fractures of the tibia treated in Chur.

Allgéwer was the only one of the founders
who had profound experience of animal exper-
imentation. He established the “Laboratorium
fiir experimentelle Chirurgie” in Davos and
managed it personally from Chur, together with
Ernst Frei, whom he had recruited from Basel as
chief laboratory assistant.

Allgdwer was one of the last to join the circle
of AO founders and was initially nearly the only
one who was not from Bern. He soon became
one of the leading personalities in the group.
This is owed mainly to his dynamic versatility,
his distinctive sense of teamwork (presumably
enhanced by his stay in the USA), and his quick-
witted, sometimes sarcastic sense of humour,
with which he often succeed in defusing a criti-
cal situation. His care of soft tissues was exem-
plary as demonstrated by the figure showing his
“single intracutaneous skin suture” in the 1963
AO book?. He was also very much occupied by
pathophysiology and throughout his career in-
troduced innovations to the traumatological
and visceral sectors of general surgery. In Chur,
thanks to his persuasive ability, he could count
on the very extensive and willing cooperation of
his team members. One visitor in early 1960
writes of the mood and team as he found it: “7
was astonished by the free, somewhat provocative
— scientific — fun-loving and quasi American ap-
proach. I immediately felt that this was an atmo-
sphere in which great advances would take place
in future” (FR).

At the end of 1959 he had introduced his ac-
countant and friend, the economist, Dr. P. von
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Rechenberg, to the problems of the AO in order
to regulate the organization of production and
sales (1960 Synthes).

In 1963 Allgdwer became extraordinary pro-
fessor and from 1967 to 1983 he was ordinary
professor of surgery in Basel. By combining the
specialties into the so-called “Surgical Depart-
ment”, a flexible structure was created for the
operative clinics, which guaranteed their inde-
pendent development without fragmentation.
A section for surgical research was also inte-
grated.

The introduction of a pool from the hono-
raria of the private patients was also new to
Switzerland. This was used to even out the perks
for the staff and to finance advanced training
events and study abroad.

Until he became professor emeritus, All-
gbwer continued to operate in general surgery
(visceral and traumatological) and took his
turn once a week to be on call for emergencies.

From 1976-1978 he was President of the
Swiss Society for Surgery and as such found-
ed, in collaboration with the surgeon, Deu-
cher, and the orthopaedic surgeon, Freden-
hagen, the “Union der Schweizerischen Chi-
rurgischen Fachgesellschaften” [Union of Swiss
Surgical Societies]. From 1979-1981 he was
President of the “Société Internationale de Chi-
rurgie” (SIC/ISS) and subsequently their secre-
tary general.

Allgower was co-author of the books “Tech-
nik der operativen Frakturenbehandlung” 1963%,
the “Manual der Ostesynthese” 1969%° and all
following editions, together with Miiller and
Willenegger.

Within the AQ, he was, as treasurer, a board
member until 1972, spokesman from 1978-1982
and 1983-1988 President of AO-Interna-
tional. He was the promotor and first Presi-
dent of the AO Foundation established in 1984.
The new building to house the AO Center, pro-
moted by Allgower, was inaugurated in Davos in
1992,

During his professorship and as professor
emeritus, he was awarded numerous honours
worldwide: Honorary Professor and Fellow-
ships at universities in the USA, Europe and

Australia, numerous honorary memberships
and honorary doctorates.

Allgéwer has continued to pursue his scien-
tific work since 1992 and is still very much en-
gaged to the present day in research in his for-
mer specialist field — burn injuries.

The team in Chur. In 1956 in Chur Allgower
had kept on senior registrar Hermann Lidi,
with whom he had already collaborated in
Basel. The latter moved to a private clinic in St.
Gallen in 1958 and later became chief surgeon
at the hospital in Langenthal. He was a member
of the AO for a short time, but left in 1966 be-
cause he was working exclusively in the field of
visceral surgery.

His successor as senior registrar (there was only
one official post) was Emilio Bisaz, who moved
to Fribourg in early 1959 to work as a freelance
surgeon at the private hospital Daler.

In the spring of 1959 Urs Heim officially be-
came senior registrar (representative since Oc-
tober 1958). As chief surgeon of the nearby
Kreuzspital (1961-1981) he became a member
of the AO in 1962. His successor for a while was
Robert Egli who decided to return to his work
in the developing countries and with the Red
Cross. Ernst Hochuli (1928-1999) came after
him: He had started his training in Interlaken
under Bandi and came to Chur in 1960. In 1963
he was elected chief surgeon at the hospital in
Thusis. He became a member of the AO in 1966.

In retrospect, it seems that the energy of the
chief surgeon had not altogether infected the
senior registrars in the early years. From 1963
onwards, the younger colleagues, who had only
started their training in surgery in Chur under
the new boss, came forward. They identified
better with his scientific and operative/tech-
nical aspirations. Not in strict chronological
order, these included: Gottfried Segmiiller
(1926-2000), Caius Burri, H. U. Gruber, Peter
Matter, Stephan Perren, Thomas Riiedi. Most of
them moved to Basel in 1967 with their chief
surgeon. Details of their later careers are easily
accessible.
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The other founding members

Walter Schéar (1906-1982)
citizen of Wyssachen (BE)

He studied in Ziirich; state exams 1931. First,
he was an assistant in pathology and internal
medicine, then at the university surgical clinic
in Bern (Professor De Quervain). He became
senior registrar in 1940. Bandi and Schneider
worked for him as house officers.

1944-1968 Chief surgeon at the district hos-
pital in Langnau i. Emmental.

Schir belonged to the initial group of Bern-
ese friends, who were introduced to Miiller by
Robert Schneider. The former came to Langnau
fairly frequently as a guest surgeon. Schir was a
born example of the strong, assertive, but rather
quiet Bernese character. He was totally reliable
in technical matters and as a person.

Walter Stdhli (born October 20, 1911)
citizen of Schiipfen (BE)

He studied in Bern and Lausanne and gradu-
ated in 1936. He trained in surgery at the Biir-
gerspital Solothurn.

From 1945-1981 he was chief surgeon at the
district hospital in St.-Imier in the French
speaking Bernese Jura valley. He was also a good
example, like his friends Schir and Bandi, of the
quiet manner of the Bernese, but interspersed
and lightened by a great sense of humour.

On the subject of AO implants and instru-
ments, which he originally received as an AO
member for purposes of testing, he wrote: “The
quality of both the instruments and implants was
very good. The village locksmith only had to be
called in once” (in order to remove an in-
tramedullary nail) (SW).

Fritz Brussatis (1919-1989)

Brussatis came from Géttingen and studied
in Berlin and Vienna. After the war, he came to
the university clinic in Ziirich to train in neuro-
surgery and transferred to the Balgrist in 1952.
This was the beginning of a fertile cooperation
with Miiller. In 1954 they published the case of
an occipitocervical arthrodesis®® treated accord-
ing to an idea from Van Nes. Miiller introduced

Brussatis to the AO in its preparatory phase as
the only non Swiss member. But, by 1958 he had
already returned to Germany (neurology in
Hamburg, orthopaedics in Miinster). He com-
pleted his postdoctoral training in Miinster in
1961 and in 1969 became Director of the Or-
thopaedic University Clinic in Mainz.

His scientific interest was directed primarily
towards those areas bordering on orthopaedics
and neurology.

August Guggenbiihl (called Urs) (born No-
vember 17, 1918) citizen of Meilen and Ziirich
He studied in Geneva, Freiburg and Basel,
state exams 1945, doctorate 1946. He acquired
his surgical training at the hospitals Neumiins-
ter in Ziirich, Aarau and Interlaken. He was sen-
ior registrar from 1949 in Liestal as successor to
Miiller and in 1953 was kept on by Willenegger.
From 1957-1983 he was chief surgeon at the
hospital in Grenchen. There he permitted Ro-
bert Mathys to be present at a hip osteotomy
performed by Miiller in 1958. In 1959 Guggen-
biithl and Willenegger published the first series
of operatively treated distal radius fractures?'.
He was a great friend of animals and always
worked together with the veterinary surgeons.
He was a founding member of AO VET in 1968.
In 1984, after his retirement he moved to
Dubai on the appointment of Willenegger to act
as AO delegate and he managed a large state
trauma clinic there until 1995. He trained the
native doctors and organized their advanced
training in AO hospitals so that they were able
to take over modern management of the clinic
themselves in 1995. During this period, he also
participated actively at various AO courses in
the Middle East and Emirates of the Persian
Gulf.

Ernst Baumann (1890-1978)
citizen of Attelwil (AG)

Baumann studied in Basel and Kiel, initially
had his own practice in the country, then
trained as a surgeon at the Cantonal Hospital in
Aarau (including obstetrics and gynaecology).

From 1928-1960 he was chief surgeon at the
district hospital in Langenthal.
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1942 postdoctoral qualification in Bern, 1957
titular professor.

Baumann was Nestor of the Swiss Trauma-
tologists, whereby his best known works are
those on elbow fractures (in children with verti-
cal extension)® and on pseudarthrosis of the
internal malleolus®. He developed a self-drill-
ing and self-tapping lag screw with which the
early AO screw fixations were performed. He
was President of the Swiss Society for Trauma
and Occupational Diseases (SGUB) from
1955-1960.

René Patry (1890-1983) citizen of Geneva

Patry came from a family of doctors in Ge-
neva, was very well educated and cultured, hav-
ing a very broad medical background: Geneva,
Strasbourg, St. Gallen, Aarau and Lucerne. From
1931-1938 he was SUVA-Kreisarzt (district
medical advisor to the state insurance company)
working in Geneva, then active in various posts
at the Cantonal Hospital in Geneva, the largest
public hospital in Switzerland. Postdoctoral
qualification in 1938, professor in 1947, and Di-
rector of the University Policlinic for Surgery
from 1948-1968. He had met Miiller at the Bal-
grist. From 1957 Miiller regularly operated in
Geneva and brought Patry into the AO. Patry ad-
mired Miiller very much, but he despised the in-
strumentation as “Quincaillerie” (ironmongery)
and hardly ever operated with it (VH).

Patry was President of the SGUB from
1948-1955 and of the Swiss Society for Surgery
in 1959 and in the first half of 1960, therefore, he
was chairing the Congress where the AO ap-
peared in public for the first time.

Walter Ott (born 1915)
citizen of Aarburg (AG) and Ziirich

He was born in 1915 in Ziirich, grew up and
started his medical studies there. Then he went
to Miinchen (because of his interest in painting
and drawing) to continue his studies and grad-
uated in 1939. He was an assistant in pathology,
internal medicine, and surgery in Winterthur
from 1942-1945, then in urology in Bern. In
1947 he became senior registrar in Minnedorf
and later in Winterthur.

From 1954—1977 chief surgeon at the Hospi-
tal in Rorschach, where Miiller sometimes oper-
ated after 1957. He was introduced to the AO
primarily by Willenegger. He became particu-
larly good friends with H. Bloch.

His special interest was directed towards the
treatment of open fractures, about which he
wrote an extensive work in the form of a post-
doctoral thesis when he was in Winterthur®*. He
lectured on the subject at the AO meeting in July
1960 in Davos and had hoped to write the chap-
ter on that subject in the AO book.

He could not come to terms with the wider
implications of AO membership. Robert Schnei-
der mediated but could not prevent him from
leaving at the end of 1962. He later developed
friendly relations again with many AO mem-
bers.

Willy Hunziker (1915-1987)
citizen of Kirchleerau (BE)

He studied medicine in Geneva and Basel,
state exams in 1942, He worked in the surgical
department in Aarau and became senior regis-
trar in Langenthal (under Baumann).

From 1948-1977 chief surgeon at the district
hospital in Belp (BE).

He was introduced to the AO by M. Allgower
with whom he had been friends since his stu-
dent days but did not attract much attention
within the group.

Other significant
personalities at the time
of founding

Robert Mathys (1921-2000)
citizen of Willadingen (BE), honorary citizen of
Bettlach (SO)

Robert was born in Willadingen on January
31, 1921 as the second of three children. His
father managed a building company which suf-
fered badly during the depression after 1929.

The family moved to Jegenstorf where the
boy went to school. Since there were no appren-
ticeships available, he then worked for one year
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as delivery boy for a baker in Neuchatel. Then he
had the opportunity to become an apprentice
mechanic and technical draughtsman at the
Haenny company in Jegenstorf. He was mainly
employed in the construction office. Here he al-
ready showed his ability as an inventor, was al-
ways trying out new ideas and constructed all
sorts of machines, including a small diesel mo-
tor for model aeroplanes. In the village, he was
known as “Motorli-Rébu” [little motor Robby].

He also learned to fly and in 1940 obtained
his pilot’s licence. He had started attending
courses at the Technical College in Burgdorf,
but the doors closed during the war years. Dur-
ing the many months of military service, and
also while working, he and two of his service
comrades continued their education in the
form of correspondence courses at the Institute
Onken in Kreuzlingen (TG).

In 1942 and 1943 he worked at Siemens and
Haske in Bern and then transferred to the aero-
plane construction company Farner in
Grenchen, where he was also predominantly en-
gaged in the construction office.

He wanted to become a professional military
pilot after the war but received the longed for
offer of training too late. Two months before,
he had decided to become self-employed and
had already ordered equipment for his machine
shop in Bettlach, near Grenchen. He founded
him firm Robert Mathys & Co. (RoMa) fiir De-
colletage und Apparate on June 6, 1946. He was
25 years old. At first, Robert worked alone, then
he took on two assistants and made small com-
ponents for clocks, machines, and aeroplanes.
Then, he specialized in processing stainless steel
and supplied various companies in the chemical
industry. The raw material was obtained for the
most part from Notz Co. Ltd in Biel. He also ex-
ecuted individual commissions for the instru-
ments factory Ulrich in St. Gallen (threaded
bolts). This awakened his interest in bone sur-
gery. The company was doing well. In 1956, it
moved into a new building. In early 1958,
Mathys had 14-16 workers and employees and
reliable customers.

On April 8, 1958 university lecturer Miiller
appeared in his machine shop in Bettlach on be-

half of the group of surgeons who had met in
Chur on March 15-17. He was looking for a
qualified manufacturer for his own AO instru-
mentation now being planned. A close knit col-
laboration developed quickly and Miiller came
along with his ideas every 8—10 days. The other
founders met Mathys later on.

For Mathys the turning point was a hip os-
teotomy performed by Miiller at the hospital
in Grenchen in October 1958: chief surgeon
Dr. A. Guggenbiihl had given his permission for
Mathys to attend as a spectator: “I immediately
noticed a whole number of possible improve-
ments to the instruments (e.g. a solution for
screws, a no wrench chuck, etc.)” (MR). The
modifications to the existing commercially
available instruments for use in bone surgery
were intensified. New implants were being
designed continuously: “Within a few weeks
I had thought up 16 innovations, e.g. the new
screw head with hexagonal recess” (MR). Conse-
quently, the entire first AO instrumentation
was created very quickly (Abb. 3-2). It was
introduced into the hospitals step by step from
the end of 1958 to the beginning of 1960. In
December 1958 Mathys showed Miiller the
prototypes for the flexible shaft for reaming
of the medullary cavity: Miiller was full of en-
thusiasm and, from the machine shop, immedi-
ately rang up Allgéwer in Chur. He was saying:
“Listen, its unbelievable, he’s shown me a shaft
that is so flexible you could tie a knot in it” “This
was the first time I heard the name Allgower”
(MR)

Mathys was so completely occupied with the
development of prototypes and the manufac-
ture of instruments and implants that he neg-
lected his former clients or left the jobs to his
foreman. From the “sales outlet” in Biel, man-
aged by Mrs Moraz-Miiller, he received pay-
ment “in accordance with the invoices for his de-
liveries” (MM). This clearly did not cover his
costs since he had to finance the deliveries in ad-
vance. In addition, he needed to invest in the
purchase of machinery. Thus, by 1959 Mathys
had incurred increasing debts. The difficulty
was recognized by the AO and Miiller inter-
ceded for him at the bank.
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Fig. 3-2: Robert Mathys at the drawing board in his workshop in Bettlach in 1958

In 1960 Dr. P. von Rechenberg from Chur
visited Mathys for the first time to offer advice.
In December, the commercial company Synthes
AG Chur was founded, of which von Rechen-
berg was the manager.

At much the same time, Willenegger had
made contact with Prof. Reinhard Straumann
and his internationally renowned company in
Waldenburg (BL), making components for the
clock industry. At first, it was a question of met-
allurgical problems (corrosion) arising in rela-
tion to AO implants. Straumann would also
have been able to resolve the financial difficul-
ties Mathys was having, but this would only
have been possible on a profit-sharing basis. It
was already apparent that the AO instrumenta-
tion would achieve international distribution.
With much misgiving, young Mathys set off to
speak to the famous Professor R. Straumann
and finally agreed to a collaboration.

Mathys often attended operations, especially
when prototypes were being used. Requests for
modifications could be judged with the device
in situ and discussed with the surgeon. He was
also sometimes called in if an incident occurred
intra-operatively since he was the developer of

the various special instruments. In 1960 he was
once called to Grabs where Miiller and Allgower
were stranded in the middle of a femoral nailing
procedure due to a disorder of the angular
drive: “I flew in my private plane from Grenchen
to Bad Ragaz and was met at the aerodrome by a
young doctor in a Porsche (probably A. Mumen-
thaler) — and was driven to the scene of the inci-
dent.” (MR). Chief surgeon Allgéwer on his re-
turn to Chur many hours later made a
frustrated impression. His expletives cannot be
reported here (HU), but Mathys had saved the
day.

In September 1962 the long awaited AO in-
strumentation became commercially available
for the first time. To organize sales, Mathys sug-
gested dividing the world markets between the
two companies. The strange division of conti-
nents and countries between the two producers,
still in existence today, goes back to the drawing
of lots at that time. Straumann took over the
stock. At the end of 1963, a definitive contract
regulated the collaboration of the two pro-
ducers.

In 1963 Mathys already had 31 employers
and workmen. In the following year, he intro-
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duced profit-sharing for the entire staff. He
founded his first sales companies abroad: Bo-
chum in the Federal Republic of Germany,
Montbéliard in France, Brussels, somewhat
later Salzburg, Australia etc. In order to publi-
cize the instrumentation, he undertook a tour
of Africa in 1966 in his heavily loaded private
plane and visited more than 30 hospitals. He re-
tained a special affection for the black continent
for the rest of his life.

Robert Mathys participated actively in the
development of subsequent AO instruments
and implants, from 1961 onwards in collabora-
tion with the technical commission.

In 1969 he became a corresponding member
of the AO.In 1974 he received the title of Doctor
of Medicine honoris causa from the university in
Bern and in 1990 he became an honorary mem-
ber of the AO Foundation.

In 1990 he handed over the management of
the enormously expanded company to his sons,
but remained active in certain areas.

Violette Moraz-Miiller
(later Bangerter-Miiller) (born 1921)

The AO would not have been able to function
efficiently without the untiring cooperation of
Miiller’s sister, Violette. We met her already brief-
ly on the day the AO was founded (Schn I1/15).

Violette Miiller was unusually active even as
a child, she cared for the garden at her parent’s
home and helped her big brother with numer-
ous projects. She played the piano well and
would have liked to study, but became a social
worker instead. After the death of her husband,
she was left alone with a young daughter, and
did not know what to do next. Her brother sug-
gested that she should take over the task of deal-
ing with the AO instruments which were now
being developed.

She agreed and on October 6, 1958, when the
members met to found the AQ, he took her to a
dark attic room in the Hotel Elite and showed
her the “Kiintscher nails” stored there and his
new screws. He introduced her to his friends
Schneider, Allgower, Willenegger and Bandi.

Mrs Moraz modified her small house in Biel

(“9 by 9 metres” BV), thus making two rooms
available to the AO while she and her daughter
confined themselves to the third. This is the way
it remained for the following years.

The instrumentation developed rapidly. Ma-
thys, completely absorbed in his construction
work, brought new products from Bettlach al-
most every evening. She had to sort and pack
them as ordered by the hospitals and arrange
the quickest possible delivery: her daughter
took the packages in a trolley to the post office
just before closing. She herself took the rest of
the packages to the station late at night to put
them in the mail car of the last evening train.
Thus, the ordered goods were ready for use the
next day in the hospitals.

This meant an uninterrupted service day in
day out, including Sundays, and until late into
the night. Not only was the instrumentation ex-
panding, but the number and requirements of
the hospitals increased constantly.

Mathys enclosed his invoices with the deliv-
eries and she passed these on with a 10% sur-
charge (later 15% MM) to the hospitals. How
payment to Mathys was regulated cannot be re-
constructed today. Certainly, there must have
been latencies which would explain his financial
difficulties to some extent.

Mrs Moraz had to check the quality and func-
tion of the instruments and that all packages
were complete before they were sent out because
the doctor’s complaints also came to her.

She acquired a profound knowledge of the
instrumentation, took part at the courses in
Davos, especially as an instructor at the courses
for OR nurses (“They thought I was a doctor,
otherwise they would never have accepted me”
BV), and also attended the meetings of the tech-
nical commission. She drew up the first cata-
logue. In 1963, before her second marriage to
Dr. med. Bangerter, she handed over the entire
stock to Waldenburg where several staff were
now engaged to take care of it. After five years
she was finally able to take a holiday.

Several years later, she helped her brother
again, this time to establish his new company,
Protek Inc.
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Chapter 4

The AO 1959 and 1960: Setup and organizational

expansion

The development of the young AO in the years
1959 and 1960 can be summarized in one chap-
ter as was done by Schneider (Schn I1/15-19,
105f, 114f). For the most part, we will follow his
lead:

The main events were:

@ the AO conferences and meetings:
1959 in March and November in Ziirich-
Waid
1960 in March in Interlaken
in July in Davos
in November in Bern

@ Statutes and elections
@ Inauguration and operation of the Labora-
tory for Experimental Surgery in Davos
® Experimental research in Boston (Bassett),
Miinster (Wagner) and Basel (Schenk)
e Experience with the instrumentation and its
further development
e Two presentations of the AO at the Swiss So-
ciety of Surgery 1960
¢ The foundation of Synthes AG Chur in De-
cember 1960
e The first AO Course in Davos in December
1960
e Widening the circle of friends by
Admitting new members:
1959 Bloch, Kaiser, Molo
1960 Leinbach, Fischer, Keller and
Stahli/Thun

e Contacts beyond the borders of Switzerland:
Ch. A. Basset, J. Bohler, H. Rosen

The year 1959

The first meeting of the members took place
on March 5 and 6, 1959 on the invitation of
Kaiser at the Stadtspital Ziirich-Waid.

The following new members were admitted:
Hans Bloch, Glarus; Ernst Kaiser, Ziirich; Cle-
mente Molo, Bellinzona.

The instrumentation:

e Reports of screw fixations during the preced-
ing winter came from Interlaken and Gren-
chen. The first cortex and cancellous bone
screws had been available to the hospitals
since late autumn 1958. The first sawtooth
thread was not entirely satisfactory. Schnei-
der does not mention this first model, but
rather the modified hollow ground screw
thread (drawing from October 6, 1958),
which remained unchanged in the following
years. Several months elapsed before serial
production started and the new screws could
be delivered to the hospitals.

e Miiller presented the AO compression plates
(prototypes?) and explained their applica-
tion. They were intended to replace the com-
plicated and delicate Danis’ coapteur. The
new plates were delivered during the year to
the hospitals. In the documentation they ap-
pear in May, having been applied to forearm
and humerus.

e Willenegger reported on his experience with
the Herzog nail for the tibia. It is still to be
found in the documentation in 1960. The
drawings by Robert Mathys for the new,
more flexible AO nail are dated November
1959. It appears in July 1960 in the documen-
tation.
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e A lecture on malleolar fractures (Willeneg-
ger?) is also mentioned in the agenda of this
meeting.

@ Under administrative items, we have: “Invoic-
ing according to the records of the sales outlet”
and “Research Institute” (Schn 11/105,113).
Details are missing.

The Guidelines (Merkbliatter) were discussed
and revised. Standardization of indications and
techniques for the new implants was imperative
in the interests of collective evaluation. The
texts from 1959 have been lost. “Aims and prin-
ciples” (in accordance with the principles of Da-
nis) — Guidelines No. 1 — had been drafted by
Miiller as early as 1951 in Fribourg. In 1956 they
were revised together with Schneider (MM).
They added No. 2: Screw fixation of lower leg
fractures and No. 3: Intramedullary nailing of
the tibia (Schn I1/113).

The second meeting again took place at Stadt-
spital Ziirich-Waid. Different dates have been
given: November 21 (Schn I1/16) or December 3
and 4 (Schn 11/105,113).

The first item on the agenda was discussion
of the proposals for the Statutes and Elections:
“Willenegger had done the groundwork together
with alawyer. The AO had to be organized as a so-
ciety according to § 60 of Swiss Civil Law ... un-
planned elections took place. Unanimous election
of: spokesman Schneider, secretary Miiller, treas-
urer Allgower” (Schn 11/16).

Guidelines Nos. 1-3 were discussed again.
No. 4, compression plates was new and so was
No. 5 on malleolar fractures.

One lecture was on the treatment of pseud-
arthrosis, another on malleolar fractures.

The new intramedullary nail was demon-
strated as well as the angled blade plate with U-
profile, first documented in December 1959.

Then the preparations of lectures for the Sur-
geon’s Congress in May 1960 in Geneva were
discussed (Schn 11/16,105).

The laboratory for experimental surgery in
Davos. It had been open since June. Allgwer
reported its activities at the meeting.

The scientific and experimental investiga-
tions were directed towards “Wound healing,
biomechanics and shock”.

At the laboratory central documentation of
osteosyntheses had started (chief lab technician
Frei). This task was especially important with a
view to the first official public appearance of the
members and to the AO course the following
year.

Funding was difficult initially. Each member
had contributed CHF 500, the members of the
Foundation-Miiller, Allgéwer and Willenegger-
CHF 10’000 each. Willenegger succeeded in ob-
taining contributions from insurance compa-
nies. Two of his begging letters from May 1960
have been reproduced by Schneider (Schn
11/40f). The Canton Graubiinden and the SUVA
also contributed. After 1960 noteworthy contri-
butions came from the Rockefeller Institute, the
National Institute of Health in America and the
Swiss National Fund®.

The team in Davos. At first, 6'/, persons were
employed in Davos (Schn 11/17).

Ernst Frei was chief lab technician — known
as “Baschi” — whom Allgéwer had invited from
Basel. He stayed until about 1965 and then
transferred to a special laboratory in the Tessin.
In the 1960-1961 Annual Report of the Labora-
tory?, the following are also named:

® Dr. med. Lotte Hulliger, head of the tissue
culture laboratory with lab assistant Ms A.
Arcon, and later Ms S. Schick as lab assistant
for histology (from 1963 Ms V. Geret)

® Working in documentation and the AO main
office were Mrs Frei (from 1963 Mrs H.
Klebl), Ms B. Riitsche as a secretary (later Ms
V.Jérg), Ms H. Weber as photographer (later
Ms M. Sciarmella) and Ms G. Wiessner as li-
brarian.

® To take care of the animal facilities and gen-
eral work there was K. Jaggi, the caretaker,
and Mr Ch. Pally and Mrs Jenny (cleaning).

@ In early 1962 M. Klebl joined as a mechanic.
He had previously worked in the bioclimatic
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laboratory in the same building and was
trained in Chur as a “scrub nurse” for opera-
tions on sheep (KM).

The Statutes

In order to be recognized and to obtain the legal
capacity to act freely, the AO had to be consti-
tuted as a Society. The 1959 (undated) pro-
posal written by Willenegger still exists. This
version must have been available for discussion
at the meeting in autumn 1959 in Ziirich. It led
to the 1960 approved and printed version from
Interlaken, dated March 19, 1960.

From these texts (Appendix p. 226-232) —
presented here somewhat out of chronological
sequence — the following clauses are particularly
important:

The purpose of the Society (paragraph 1) is
given as: “The study of matters pertaining to frac-
ture healing and the practical and scientific ex-
change of experience”. In the preliminary draft, it
had also said “experimental research in this field
exclusively with the Laboratory for Experimental
Surgery in Davos”. In a subsequent version, the
monopoly on research for Davos was not in-
cluded, presumably because work was already
being done elsewhere.

New members (§ 3) must be nominated by ex-
isting members, be professionally independent,
and have participated as guests at two meetings.
Acceptance of a member must be unanimous
(so-called right of veto) (§ 5 in the preliminary
version). These restrictive regulations indicate
that the AO considered itself a small compact
group and only wanted to expand gradually and
very carefully, placing particular emphasis on
collaboration. The right of veto was only exer-
cised once in the history of the AO.

Guests (§ 8): close collaborators and interested
persons are invited on the proposal of the mem-
bers to the scientific meetings by the spokes-
man. This regulation was not included in the
preliminary version.

Rights and duties of the members (§ 12). For
example:

under a) “The members are to be present if possi-
ble at the meetings”. This was de facto an obliga-
tion which was considered of particular impor-
tance in the early years. Repeated failure to
attend did not occur.

under b) “They are to process the statistics on
their own patients with fractures in accordance
with the published communal guidelines and
have the right to mutual access to these statistical
analyses.”

under ¢) “... Advances ... are to be made accessi-
ble to all members of the AG”.

The regulations under b) and ¢) emphasize the
duty to work together to build up the documen-
tation and its general accessibility for advanced
training and scientific study. “Only 1 member
was against this regulation, arguing that his oper-
ations were his intellectual property” (MM).

under d) it says, among other things, “with re-
gard to indications every member is free ... to re-
spect whenever possible the treatment principles
formulated by the AO.”

In the preliminary version, the text in paragraph
11d read “... is obliged to use the instruments
developed by the AO whenever possible and to
obtain them from the AO.” Surprisingly, the reg-
ulations in the preliminary version were re-
garded as too restrictive. The reason for this is
unclear.

The Obmann
(translated as“spokesman”)

This unusual term needs more detailed expla-
nation. In the dictionary — Dictionary of Ori-
gin, it is defined as “principal, intermediary”.
The term is derived from the Middle High Ger-
man “Obeman” It used to exist in courts with a
jury, in certain societies, and also in specialist
medical groups (in Basel). In Ziirich after the
Reformation, it was the Obmann who adminis-
tered the property of the dissolved monasteries
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(LM). “Obmann” points, above all, to Bern
where all the guilds (today still a small majority)
and the Societies of the Bernese citizens used to
be headed by an Obmann.

The term emphasizes social, economic or
cultural responsibilities in the sense of “primus
inter pares”.

The idea of calling the coordinator of the AO
an Obmann can certainly be attributed to the
Bernese members. The term remained for as
long as founding members were part of the
committee. A hierarchical structure with “Pres-
idents” — an office that predominates in politics
~ was not wanted. “Obmann” emphasizes the
horizontal structure of the Society and the
equality of its members.

Itis also conspicuous that the responsibilities
of the Obmann were more or less obvious:
preparation and management of the meetings,
public representation. Only his exclusive right
to invite guests is defined (§ 8).

Obmann Robert Schneider managed the
meetings with aplomb and stood to read his An-
nual Reports to the members. Their content has
been covered in his two books.

Structures, areas of authority,and
executive procedures

The committee (§ 9): “Consists of three mem-
bers, elected for two years (spokesman, secretary, a
third member or treasurer) ... who work in a vol-
untary capacity.”

The tasks and areas of authority of the
committee are not really defined. According
to § 10, it mainly concerns cashier duties
(which can be delegated), budgeting, taking
down the decisions “day-to-day management”
and preparation of the general meetings.

The way the AO committee worked was also
quite relaxed: there were no meetings. Every-
thing was either dealt with verbally by telephone
or personal contact or presented directly to
the plenum. “When I was elected in 1972 as a
‘younger’ treasurer, my predecessor Martin All-
gower explained: ‘Nothing much will change, we
have never had any meetings yet' And that’s how
it remained from 1972—-1982” (HU).

The treasurer’s report was presented as for
the Annual Report whereby from 1960 onwards
it was possible to refer to a detailed report pre-
pared by Dr. P. von Rechenberg’s office and dis-
tributed to all members.

The secretary always lectured extensively on
experiences, new developments, activities, and
plans.

Neither was there — as was customary in
other societies — a table for the committee in
front of the attendees (sometimes a little higher
to keep an eye on things and be seen?). The
committee members sat amongst the attendees
somewhere in the room.

The concluding discussions were very open.
Any differences of opinion within the core
group were not discussed at the meetings; ten-
sion was not felt.

A vote was never held at the general assem-
blies. After discussing an issue, a consensus
was soon found and an appropriate decision
taken.

The great potential for action of the AO in
the early years can probably be explained in part
by this entirely unconventional and flexible
working method of the committee and mem-
bers.

The new members of 1959

Hans Rudolf Bloch (born February 4, 1913)
citizen of Balsthal and Solothurn

Bloch grew up in Solothurn, studied in Ge-
neva, Bern and Vienna. State exams 1938 in
Bern, doctorate 1940. Assistant at the hospital in
Olten.

In 1941 he participated as a medical officer in
the first Swiss Red Cross mission to the German
eastern front.

In 1943 senior registrar at the Neumiinster
Hospital in Ziirich, and in 1945 at the Cantonal
Hospital in Chur.

1947-1951 Urological specialization in Paris
and in the USA

1952-1973 Chief of Surgery at the Cantonal
Hospital in Glarus, later private medical prac-
tice in Solothurn.
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H. Bloch was introduced to the AO by
Miiller, who had been operating in Glarus since
1957. He was particularly close friends with Ott.

Within the AO he was concerned principally
with shaft fractures of the forearm on which he
lectured frequently, including a lecture at the
Congress of the Swiss Society for Surgery in
19622, He wrote the chapter on this subject in
the first AO book in 1963°.

He had close family ties with Spain and was
active from 1974 onwards at the courses in Pam-
plona and in South America.

Ernst Kaiser (1903—-1967)
citizen of Horgen (ZH)

Schooling and medical training in Ziirich.
State exams in 1928, then assistant at the Os-
pedale Internazionale in Naples and at the hos-
pital in Minnedorf, Switzerland. In 1933 he
became senior registrar at the Neumiinster
Hospital in Ziirich.

1935-1953 Chief surgeon at the hospital in
Widenswil (ZH).

1953-1967 Chief of Surgery and Director
of the newly founded city hospital Zirich-
Waid.

Kaiser was almost exclusively concerned with
visceral surgery (biliary ducts, stomach and
strumectomy) and acquired for himself a na-
tional reputation. His interest in the AO was
awakened through collaboration with Willen-
egger. He sensed the importance of this dy-
namic group and joined early without apply-
ing the operative techniques himself. He made
his hospital available for conferences and meet-
ings.

Max Landolt (born June 21, 1925)
citizen of Ziirich

He grew up in Ziirich, went to school and
studied there. State exams 1950. Assistant at the
hospital in Wédenswil under Kaiser, who took
him with him to the Stadtspital Ziirich-Waid,
where he became senior registrar in 1956.

Since the inauguration of the new hospi-
tal was delayed, he was able to spend six months
as a guest surgeon at the Bohler Clinic in
Vienna.

The transition from the familiar, conserva-
tive methods of fracture treatment according to
Bohler’s principles — and in which great confi-
dence was placed — to thinking and working
predominantly according to the AO has been
described by him as “associated with consider-
able effort” (LM). Virtually all the osteosynthe-
ses marked in the documentation as KZ (Kaiser
Ziirich) were performed by Landolt.

In 1967 he became an AO member.

On the death of Kaiser, he became chief
surgeon at the Ziirich-Waid Hospital and then
in 1969 of the newly founded Stadtspital
Triemli.

After retirement in 1990, he became a collab-
orator of AQ International.

Clemente Molo (1909-1998)
citizen of Bellinzona (TT)

He grew up in Bellinzona and Lugano. He
studied in Ziirich and Vienna; state exams in
Zirich in 1935; doctorate 1941.

Assistant in pathology in Vienna, then at the
university surgical clinic in Ziirich. Advanced
training in Berlin and Boston (USA).

He participated twice (in 1941 and 1942) in
Swiss Red Cross missions to the German eastern
front.

In 1945 he became chief surgeon of the Ital-
ian military hospital in Merano.

1946-1975 Chief of Surgery in Bellinzona.

Molo was introduced to the AO by Mauller,
who had been operating in Bellinzona since
1957. He took an active part in making and
maintaining contacts to the Italian orthopaedic
surgeons and traumatologists.

After retirement he continued in practice
with his son in Bellinzona.
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The first six months of 1960

In the early months of this year, events began to
accumulate:

In the foreground were the preparations for
presentations at the Congress of the Swiss Soci-
ety for Surgery in May: Titles and content of the
lectures and the necessary documents had to be
prepared and the lecturers chosen. In particular,
the documentation had to be “4 jour”. This
would be the only way to meet the expected crit-
icisms.

A circular letter concerning this matter was
sent out on January 26 by Miiller to all the
members. Emphasis was placed on recordingall
screw fixations of the tibia, all intramedullary
nailing procedures and treatments of pseud-
arthrosis without graft, and on completion of
all follow-up assessments and the correspond-
ing documentation (Schn II 26).

In February Miiller organized and guided a tour
for French orthopaedic surgeons around Swit-
zerland. The hospitals in Liestal, Grenchen,
Langnau, Grosshochstetten, Hirslanden Ziirich
and Chur were visited and operations demon-
strated. The tour ended with a visit to the Labo-
ratory for Experimental Surgery in Davos. The
participants in this intensive programme in-
cluded: M. Postel from Paris (Hépital Cochin)
and L. Descamps (Nice).

On March 5 and 6 the Trauma Convention of
the Professional Insurance of Southwest Ger-
many (stidwestdeutsche Berufsgenossenschaf-
ten) was held in Freiburg 1.Br., chaired by Prof.
Hermann Krauss, professor of surgery.

Willenegger had been friends with the pro-
fessor for internal medicine and haematologist
Heilmeyer (Ludwig Heilmeyer 1899-1969) in
Freiburg for many years because of their mutual
interest in blood transfusion.

As president of the German Society for
Blood Transfusion, Willenegger regularly went
from Liestal to take part in the “Complications
Conferences” of the Freiburg clinics. Kuner
writes* that Willenegger and Krauss had met on

these occasions. It is certain that Heilmeyer had
drawn the attention of Krauss to Willenegger’s
activities in the field of trauma and, thus, ob-
tained invitations for both Willenegger and
Miiller, who then spoke on the “Fundamental
questions of operative fracture treatment” (Schn
11/28), emphasizing the goal of complete func-
tional restoration. Willenegger brought seven
patients from Liestal. Some of these had just
been operated on, that is to say, 4-12 days previ-
ously (malleolar fractures, intramedullary nail-
ing, plate osteosynthesis), the wounds showed
no signs of irritation and the articulations were
freely mobile. Two patients had infected pseud-
arthrosis with ongoing local drainage.

Krauss showed interest and said in the dis-
cussion that the arguments presented were “un-
doubtedly impressive” (Schn 11/32). He dele-
gated his senior registrar to go to the AO
Meeting in Interlaken.

Jorg Bohler well remembers this event, which
must have been quite spectacular. During the
other lectures, Miiller had spread out the AO
instrumentation on a table in the cloakroom.
Bohler and his wife took alook as did Primarius
Schalle from the Trauma Department in Rank-
weil (Vorarlberg, Austria). Miiller was there on
his own and explained it all to them (B]). Bohler
and Schalle registered themselves as guests at
the forthcoming AO Meeting on March 18—19
in Interlaken.

The Spring Meeting of March 18 and 19 took
place in Interlaken.

The guests from abroad included: Koslowski
Freiburg, Bohler Linz, Schalle Rankweil (Schn
11/16). 1.S. Leinbach, Florida, was given mem-
bership.

The first item on the agenda was the adjust-
ment and approval of the Statutes. Then fol-
lowed reports from Davos, the sales outlet in
Biel, and production at Mathys.

In the scientific sessions, the lectures planned
for the Surgeons’ Congress in May were deliv-
ered to the assembly by way of preparation:
screw fixation (Allgéwer and Miiller), the tech-
nique of intramedullary nailing (Schneider),
malleolar fractures (Willenegger) and the prin-
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ciples (Miiller) “with lively discussion by all
members” (Schn 11/113).

Miiller had expressly reminded the members in
his letter of January 26 (Schn I1/26) that: “all
Guidelines produced until now are to be studied
in detail because your opinion and your observa-
tions are not only very valuable, but indispensable
for the future development of the AO....”. Tt seems
that the members were more active on this occa-
sion and introduced new ideas for the guide-
lines.

On May 16 and 17, the Congress of the Swiss
Society of Surgery was held in Geneva. Patry
was still President (later replaced by Fehr, Win-
terthur). The AO lecturers had been allotted
four slots of 10 minutes each at the end of the
congress (published in 1961 in Helvetica Chi-
rurgica Acta®): “Miiller spoke on the ‘Principles
of osteosynthesis, Allggwer on screw fixation of
tibial fractures, Willenegger on the treatment of
dislocated fractures of the ankle from a biome-
chanical point of view, and Schneider on in-
tramedullary nailing of the tibia. There was no
time for discussion. Our lectures had raised so
much dust that a separate ‘extraordinary’ meet-
ing had to be convened in November for the dis-
cussion” (Schn I1/16f).

In June the first Annual Report of the Labora-
tory of Experimental Surgery in Davos was
produced (Schn II/17). It was reported that
approximately 1000 osteosyntheses had been
documented (with almost 10’000 copies of ra-
diographs).

The scientific activities had been carried out
according to plan. They included wound and
bone healing, shock, and tissue culture.

The laboratory had been visited by 31 guests
from all over the world, including (Schn 11/28):
E. Baur, SUVA Lucerne; W. Blocker, Texas;
]. Bohler, Linz; R. Mc Elvenny, Chicago; Prof.
H. Krauss and L. Koslowski, Freiburg i.Br;
O. Russe, Vienna; 1.S. Leinbach, Florida; R. Po-
merat, New York; Schalle, Rankweil; Prof.
W. Schega, Mainz; R. E. Stevenson, Washington.

The year-end balance almost broke even:

Members and insurances had contributed “the
pioneering time of the AO was a time of personal
financial donation and of begging letters” (Schn
11/39). Salaries for the first year amounted to
CHF 42°820.

During 1960 various scientific activities based
on animal experiments had begun outside Da-
vos: The first to be mentioned (possibly already
involved in 1958) is Bassett in New York, the
second was H. Wagner in Miinster (West-
phalen) and then Robert Schenk in Basel.

Heinz Wagner (born December 7, 1929)
from Kronstadt in Transylvania (Ru)

He studied in Erlangen, graduation from
medical school 1954, doctorate 1955.

Scientific assistant in pathology in Erlangen,
in the Orthopaedic Clinics Eisenberg in Heidel-
berg and from 1958 in Miinster. There he began
experimental and histological investigations
into fracture healing.

Miiller had heard of these experiments from
Brussatis, who was also working at that time in
Miinster, and he encouraged Wagner to investi-
gate “screw anchorage in bone and callus-free
fracture healing”. Work very probably began in
the spring of 1960. The results were of enor-
mous value to the young AO. We will come back
to this later. In 1962 Wagner received the first
AO Prize.

In 1967 he became a scientific member of the
Swiss AO and in 1970 a founding member of the
German AO.

He obtained his postdoctoral lecturing qual-
ification in 1966 in Miinster and, in the same
year, became chief surgeon of the Orthopaedic
Clinic in Altdorf, near Niirnberg. He later trans-
ferred to the Rummelsberg Clinic near Schwar-
zenbruck which had been newly built according
to his concept.

In 1969 professor in Erlangen, in 1983 Presi-
dent of the German Society of Orthopaedics,
and in 1987 President of the SICOT.
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The second half-year of 1960

On the July 8 and 9, a second AO Meeting
took place in Davos. The aim was to present the
structure and function of the “Laboratory” to
the members. A larger circle of guests was in-
vited, among them Prof. Krauss from Freiburg
i.Br., who brought his scientific assistant, S.
Weller, with him.

“On the first evening Allgower and Miiller held
a lecture on basic research: new experimental in-
vestigations of biomechanical factors of osteogen-
esis and nerve regeneration: Results of the collab-
oration with Basset at the Columbia University
New York” (Schn I1/17).

The next day experience with the compres-
sion plates and the hip and condylar plates
was exchanged for the first time (Willenegger,
Bandi, Bloch) and the new AQO angled blade
plate for the femoral neck was discussed. Wil-
lenegger spoke on the intramedullary nailing of
pseudarthroses, Miiller and Schneider on the
AO plate for the femoral neck.

By this time the AO instrumentation was al-
ready fully developed and in “practical testing”
(Schn 11/17). It was decided — though not with-
out opposition (the session apparently pro-
ceeded rather “tempestuously™) — to hand the
instruments over to the participants at the
forthcoming course in December.

The administrative items on the agenda
were: laboratory report (Allgower), documen-
tation system (Miilller), report on activities
(Miiller), budget (Allgéwer), expansion of the
AQ, courses, collaboration with Swiss universi-
ties (Schn I1/105).

On August 17 Miiller was elected chief surgeon
of the newly built orthopaedic and traumatol-
ogy clinic in St. Gallen. He still had 2!/, months
to dedicate himself to its organization and to
finding staff before the clinic went into opera-
tion at the beginning of November.

In September he had held lectures at the
SICOT (Société Internationale de Chirurgie
Orthopédique et de Traumatologie), together
with Basset in New York, and had shown ex-
hibits (“50 pseudarthroses healed by compression

with plates and external tensioning devices”
MM). Basset presented his experimental Milli-
pore sheath for cortical defects.

The November 23 must be regarded as the Au-
tumn Meeting. The members gathered in Bern
to finalize the lectures planned for the following
day — the extraordinary meeting of the Sur-
geons’ Society — and to prepare themselves for
the ensuing discussion.

The instrumentation was also “discussed and
in part replaced” (Schn 11/18, 105, 113). Was the
“0ld” replaced by the “new” or had deficiencies
already become apparent? Details are not
known.

The following were admitted to member-
ship: Reinhard Fischer, Otto Keller, Willy Stzhli.

On November 24 the extraordinary meeting
of the Surgeons’ Society, or so-called “Sym-
posium”was held in the lecture hall of the surgi-
cal clinic in Bern to discuss fractures and their
treatment.

The programme had been proposed by the
new President, Fehr, and finalized by corre-
spondence with the AO spokesman (letters of
July and the invitation of September have been
reproduced (Schn II/33ff).

It was intended that in the morning there
should be discussions of “general questions of
fracture treatment and osteosynthesis”, in the af-
ternoon the focus was to be on “fractures of the
lower leg”, and enough time was to be reserved
for “extensive discussions”. Lower leg fractures
were foremost at that time both numerically
and as a paradigm.

Schneider reports the course of the meeting in
detail (Schn 11/18, 37ff):

In the morning, Miiller had 30 minutes to
speak. He spoke on the fundamentals and basic
principles of osteosynthesis. Schneider record-
ed the “remarkable excerpts” from this lecture in
his book “25 Jahre AO-Schweiz” (Schn 11/37ff).
It can be assumed that he had been involved in
the linguistic refinement of the manuscript and
therefore still had a copy in 1983.

As regards content, it dealt with direct con-
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solidation of fractures without visible callus. At
that time, results of animal experiments with
Millipore (a filter impermeable to cells), as ap-
plied by Bassett in New York (and possibly also
in Davos?) were already available.

Then clinical experience with stable os-
teosynthesis was reported and it was stated that
“for certain fracture types in long series” no dis-
turbance to healing had been observed and that
“for incipient pseudarthrosis the ossification of
the interposed tissue” could be induced. Miiller
also spoke on intramedullary nailing of femoral
and tibial shaft fractures and especially on
reaming of the medullary cavity having deter-
mined in advance the optimal nail diameter.
Finally, he came to speak of the risks and insuf-
ficiencies of osteosynthesis “as have been re-
marked all too often in our group”.

Afterwards, H. U. Buff (at that time uni-
versity lecturer, chief surgeon in Solothurn
and Secretary of the Swiss Society of Surgery)
spoke for 25 minutes on “General considera-
tions with reference to fracture of the lower leg”.
Buff had meanwhile become an opponent of
the AQO.

The lectures of the AO followed: Instead of
Allgower, who had fallen ill, W. Bandi spoke
on technique and results of screw fixation on
the tibia. Schneider spoke on nailing technique
in the tibia and Willenegger reported the re-
sults.

Debates: It is not clear from the records whether
the original programme for the meeting was
adhered to at all. Schneider writes (Schn 11/18f):
“A real spirit of conflict prevailed. The main op-
ponents were Buff, Lenggenhager (professor of
surgery in Bern since 1941) and Geiser (at that
time senior registrar in the orthopaedic depart-
ment in Bern, later titular professor) who had
drawn swords against us. On our side of the
discussion, Walter Bandi had stepped boldly into
the arena. They simply did not want to believe
that bone healing without traditional callus was
possible”.

Peter Matter was present at this meeting as a
delegate from Chur. He later reported: “The lec-
ture hall of the Inselspital was full to bursting with

more than 300 interested surgeons from all over
Switzerland, there were some foreigners there ...
The only results of animal experiments were
presented by the Bernese orthopaedic surgeon,
Geiser”(MP).

Obviously, the debate was centred on “non
operative versus operative” (MP). It was “ex-
tremely lively and emotionally infused... lasting
several hours”. “Walter Bandi and Robert Schnei-
der ... tried repeatedly to mediate” but the ses-
sion ended “without any actual conclusions”
(MP) “in the uproar of many private discussions”
(Schn IT/18f).

“The lecture by Dr. Baur from the SUVA,
Lucerne (Schweizerische Unfall-Versicherungs-
anstalt — Swiss Accident Insurance Company),
much in our favour, on the results of lower leg
fractures operated on at the AO hospitals re-
mained unheard” (Schn 1I/19). The members
had, on the request of Allgéwer (letter of Sep-
tember 13, 1959), reported the SUVA numbers
of the patients they operated on to Dr. Baur. The
evaluation had shown that the AO results were
better than other treatments from the point of
view of the insurance company (duration of
disability and permanent invalidity and/or in-
validity pension payments).

This meeting was the second public appear-
ance of the AO in Switzerland. Extensive discus-
sions took place for the first time at a large as-
sembly in Bern, whereby Schneider and Bandi
excelled as lecturers in terms of organization,
tactics, and science.

In the course of 1960 manufacturing prob-
lems had increasingly been encountered: the
precision of serial production left much to be
desired. Implant failures became more fre-
quent. More and more local inflammations, not
always distinguishable from subacute infec-
tions, were being observed as a result of corro-
sion and patients and surgeons were worried by
it. Mathys himself had become alerted to it and
contacted the physicist, Dr. W. Miiller, in
Grenchen, to whom Schneider wrote in support
on September 9 (Schn I1/31).

At about the same time, Willenegger and
his friend Prof. Dr. ing. Reinhard Straumann
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(1892-1967) were in contact discussing this is-
sue at the meeting of the Rotary Club at the well
known Hotel Engel in Liestal (Schn I1/19).

Straumann owned the company of the same
name in Waldenburg, which produced spe-
cial precision components for the watch-and-
clock-making industry and owned two interna-
tional patents: the thermo-compensated hair
spring Nivarox, built into millions of clocks
and watches, and later the cobalt alloy, Nivaflex.
As a flight officer and ski-jumper, Straumann
was also a pioneer in sports medicine (con-
struction of a special profile for the jump ramp
and studies of the aerodynamics of the ski-
jumper).

In 1927, after a long hospital stay in Basel af-
ter a ski-jump accident, he started to work with
Prof. Henschen, at that time professor of sur-
gery, on the organic structure of bone. They
produced a fairly extensive publication in 1932
on “The results of radiospectrographic investiga-
tions of bone™.

Straumann owned several companies and
had founded his own research institute in
Waldenburg where work was done mainly on
micromechanics and metallurgy. He became an
honorary professor and honorary doctor of the
Technical University in Stuttgart.

He was interested in the metallurgical prob-
lems of the AQO. The institute started to investi-
gate the explanted, broken implants. A close col-
laboration and research activities developed
rapidly.

They were also interested in participating
in production — which was very promising —
and were able to free Mathys from his financial
distress. Mathys consented to a provisional so-
lution which also included production rights
for Waldenburg. Dr. P. von Rechenberg from
Chur mediated in these negotiations. In Wal-
denburg, Fritz, son of Reinhard Straumann,
continued collaboration with the AO and with
Mathys.

Fritz Straumann (1921-1988)
citizen of Bretzwil and Waldenburg (BL)

Son of R. Straumann, who grew up in Wal-
denburg.

In 1947 diploma as Ing. HTL at the Technical
College Le Locle. First of all, he was technical di-
rector of the company Tschudin and Heid in
Waldenburg, then collaborator at his father’s
private laboratory. In 1955 he was the represen-
tative of the Administrative Committee.

In 1960 contacts to the AO and Synthes be-
gan. Participation at the first AO course. In 1961
member of the technical commission.

In Waldenburg Fritz was in charge of metal-
lurgical and micromechanical research and
implant testing. He rapidly expanded into enor-
mous research activity because he was inter-
ested in scientific issues. He became a co-author
on various publications of the AO group and on
the first AO book in 1963,

Fritz Straumann also made an important
contribution to the animal experimentation
performed by Schenk, for which he designed
special equipment for the experimental model.
He played an active role in the research of his
co-workers and facilitated their projects by
acquiring or manufacturing equipment. “He
was a pioneer, always wanted something new, so
much so that he was even accused of neglecting
the production activities of his own company”
(SR).

Many years after his death, people still say:
“Right now, I still miss him very much” (PS).

Fritz Straumann managed his rapidly ex-
panding company with a great deal of human
sympathy. “His generosity was often exploited”
(PO). After his father’s death, he continued the
technical activities and work in the field of
sports medicine. He was a great lover of ani-
mals, co-founder and sponsor of the AO veteri-
nary group.

In 1967 he became a scientific member of the
AQO.

In 1974 doctor honoris causa of the Univer-
sity of Geneva.

The team in Waldenburg. Since this was a
specialist company for metallurgical research in
the service of the watch-and-clock-making in-
dustry, several qualified specialists were already
employed in Waldenburg in 1960. These collab-
orators were working on the metallurgical
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problems of the AO and were active in the tech-
nical commissions. These were:

Ortrun E. M. Pohler, born 1936 in Gera (D)
Schooling in Weimar. Diploma in metallogra-
phy at the Max Planck Institute of the Univer-
sity of Stuttgart. X-ray diffraction studies.

She was offered a post in Waldenburg by
R. Straumann in 1957. Ms Pohler worked on
clock spring materials, quality control testing,
and measuring instruments at the laboratory of
Tschudin and Heid.

In 1960/61 Fritz Straumann involved her in
work for the AO: corrosion and fatigue testing.
She participated in the other metallurgical stud-
ies of the company.

1968 Head of the department for metallog-
raphy.

1973 Scientific member of the AO

In the same year she began university study in
metallurgy at the Ohio State University (USA).
1979 M.Sc., 1983 Ph.D. Ms Pohler nonetheless
continued to work now and again in Walden-
burg.

She was until recently a collaborator of the
Stratec company.

Samuel Steinemann (born December 5,1923)
citizen of Ziirich

1951 diploma in physics at the Confederate
Technical University (Eidgenossische Techni-
sche Hochschule (ETH)) in Ziirich. 1958 doc-
torate. In 1972, Steinemann came from Neucha-
tel to Waldenburg where he was director until
1970. He was particularly active in corrosion
research, together with F. Straumann and O.
Pohler. He wrote the chapter on metallurgical
issues in the first AO book in 1963 together with
F. Straumann’®.

In 1968 he became a professor in Lausanne,
in 1975 ordinary professor, but remained a con-
sultant for the Straumann Institute.

In 1978 scientific member of the AO.

Fridolin Séquin (1921-1989)
citizen of Thun and Lichtensteig (SG)

Séquin had gone to the Cantonal grammar
school Trogen with Fritz Straumann. He stud-

ied in Ziirich and obtained his diploma as a me-
chanical engineer at the ETH.

He worked first in Thun at a company for
precision mechanics and then came to Wal-
denburg in 1962 as the commercial director.
Member of the AO technical commission since
1963.

Séquin had a profound knowledge of the
AQ instrumentation. He put together the cata-
logues (initially together with Mrs V. Moraz-
Miiller) and administered the archive of all
technical drawings of the producers. Later, to-
gether with R. Mathys jun. and P. Gisin, he saw
to it that the International Standards Organiza-
tion (ISO) took the AO implants as its basis (es-
pecially the screws).

In 1973 he became a collaborator of AO-In-
ternational and in 1980 he and Ms R. Texham-
mar (head of courses for OR staff) wrote the
book “Das AO-Instrumentarium” [The AO in-
strumentation]*°.

Paul Gisin (1925-1995)
citizen of Lauwil (BL)

Gisin was an unusually gifted and inven-
tive, kind and helpful technician. He was em-
ployed at first by the clock makers Tschudin and
Heid, then by Straumann in Waldenburg,
where in 1962, together with R. Schneider, he
developed the conical thread for insertion and
withdrawal of the intramedullary nail. In 1963
he made an essential contribution to the devel-
opment of the small AO drilling machine (Schn
11/258).

1963 member of the technical commission.

He was especially committed to the activities
of the AO courses.

On December 10, 1960 the company Synthes
AG was founded in Chur (Schn II/19). This
event has a lengthy prehistory on which sub-
ject a stray document has only recently come to
light.

In 1959 Mathys had already experienced a fi-
nancial bottleneck. The reasons can no longer
be reconstructed in detail. The delayed pay-
ments for his deliveries to the “sales outlet” in
Biel certainly played a role. Here his deliveries
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could only be paid for once the hospitals had
settled their bills from Biel. Mathys was con-
vinced of the potential of the instrumentation
but did not want to be left alone with it. He
asked to meet the other surgeons (MM), proba-
bly to safeguard himself. He wanted to have his
situation as sole producer guaranteed.

Thus, on January 6, 1960 in Chur a four page
contract was signed by Mathys and the surgeons
(“as representatives of the AO for the one or more
societies to be established”). Mathys was to ac-
quire a 50% interest once the society was estab-
lished with the obligation when turnover in-
creased “to transform it into a public company”
in which the AO could acquire “up to a 50%
share”.

The text was obviously written by Dr. P. von
Rechenberg because his “Curia Inc.” is men-
tioned in it. This is his first active appearance in
the history of the AO.

It was signed by Allgéwer and Mathys, then
Miiller, Willenegger and Schneider.

This document should not be overestimated.
It belongs as an episode in the larger con-
text of difficult financial circumstances for all
those concerned and for which a solution had
to be sought. The contract was never applied.
Therefore, it need not be discussed further
here.

It subsequently became apparent to the sig-
natories that the AO as a medical society “for the
study” of fractures and “experimental research”
(paragraph 1 of the Statutes) could not acquire
shares in a commercial company. This difficulty
was finally resolved by founding Synthes AG
Chur at the end of the year.

This society and the ideas and realizations it
was based on were so unique, so unusual, and of
such great importance for the future of the AO
that the matter will be dealt with in some detail
here.

The instrumentation lived up to the sur-
geons’ highest expectations. Everywhere that it
was demonstrated, demands for it were made.
However, until now it had only been handed out
to the members (and later a part of the course
participants).

Through the collaboration of Mathys with

Straumann, who had now joined in, an increase
in production was anticipated. It was necessary
to find practical solutions early enough in
preparation for market introduction (Septem-
ber 1962).

The AO was not supposed to profit from a
commercial company for professional and ethi-
cal reasons. But, it did not seem right that the
producers alone should benefit from the ideas
and inventions of the surgeons. There was also a
great need to finance research and teaching.

For these reasons, Miiller had the idea of es-
tablishing an independent joint-stock company
to coordinate production, to represent it pub-
licly, and to regulate profit distribution.

All medical patents and inventions would in
future pass gratuitously to Synthes and be ad-
ministered by it. Manufacturing and marketing
was left to the producers who returned a per-
centage of their sales earnings. The basis of the
proposed solution was the known fact that in
the USA, for example, doctors received 18-20%
of the net profit of the companies involved in
the production of instruments they had devel-
oped — and which then also carried their name.
The latter had to be prevented. The name Syn-
thes was neutral.

Miiller handed over all his existing patent
rights free of charge to Synthes. All subsequent
inventions by the surgeons were treated like-
wise. They were taken over by Synthes AG,
patented, and commercialized in collaboration
with the producers.

The surgeons were not permitted to derive
private earnings from their shares and could
only pass them on at their nominal value. This
arrangement was a Gentleman’s Agreement
among the surgeons (in another version re-
ferred to as a “shareholders fixed-rate contract”).
Once again this was obviously a verbal contract.
No written text is available. There is only an
agreement signed by the shareholders on Janu-
ary 27, 1968 in Bern, which confirms the pre-
ceding agreement (Appendix p. 234-236):

® Paragraph 1 states that the primary goal of
Synthes AG was not to earn profits for the
shareholders but to provide the necessary fi-
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nancing for research purposes to be deter-
mined by the shareholders.

® Paragraphs 2 and 3 obliged the shareholders
(max. 6) and their assignees to transfer their
shares at the nominal value.

Synthes AG Chur was founded by the sharehold-
ers Miiller, Allgower, Willenegger, Schneider and
P. von Rechenberg. P. von Rechenberg was the
sole administrator and manager. Foundation
certificate (Appendix p. 233) and Statutes are
still in existence. The latter are only informative
for those with an advanced knowledge of eco-
nomics.

The 50 shares with a nominal value of CHF
1000 were distributed as follows: Miiller 14,
Willenegger and Schneider 12 each, Allgower
11, Rechenberg 1. Together with one medical
shareholder Miiller was assured a majority for
difficult decisions “but actually in a democratic
manner he never made use of it” (AM).

The producers were not shareholders but
contracting parties. Mathys and Straumann
consented to this agreement. They obviously
derived advantages from it, too.

The agreement proved itself to be practicable
and valid for the future. Increasing profits from
production were expected, thus providing the
means for research, especially the Laboratory
for Experimental Surgery, documentation, and
the courses. These areas were expected to re-
quire one-third of the income each.

This innovative symbiosis, which separated
the ideas and technical inventions of the sur-
geons from the profits from production, but
used them rather for research and teaching,
seemed implausible to many. It had to be ex-
plained and defended continuously.

Peter von Rechenberg (1920-1992)
citizen of Haldenstein (GR)

Peter was born in Wernigerode, in the Harz
(D) the youngest of four. His father, originally
an army officer, had been retrained as a theolo-
gian after being wounded in the first World War.
In 1928 the family moved to Davos because his
mother had tuberculosis; his father became
minister to the German congregation. As a Nazi

opponent, he had to leave Davos in 1933. He
found employment as a minister in Trimmis
(where they lived), Haldenstein and Says — three
small impoverished villages in the Rhine valley
in the Grisons, that is, on its south bank. Peter
attended the cantonal school in Chur. The
whole family became citizens of Haldenstein in
1936. Peter entered military service in the Swiss
army and became an officer. He studied na-
tional economics (as a working student) and
received his doctorate in 1950 for his work on
“Die Staatssteuern des Kantons Graubiinden seit
1913” [State taxes in the Canton of the Grisons
since 1913]. This topic was the beginning of his
professional career as a tax specialist. In 1956 he
and a partner founded the Curia Treuhand Inc.
in Chur. He was often consulted by non-profit-
making companies.

He was introduced to the AO in 1959 as a
friend of Allgéwer’s who esteemed his disci-
plined thinking and his open-minded philoso-
phy.

The AO as a medical group and its connec-
tion with the industrial producers fascinated
Rechenberg. He placed his distinct sense of bal-
ance and his organizational talent at the dis-
posal of this unusual symbiosis of producers
and surgeons, Synthes AG. He was their only ad-
ministrator.

He soon took charge of the administrative
meetings of the technical commission and
played a leading role in the negotiations and
the definitive regulation of the contracts with
the producers in 1963. With his quiet objectiv-
ity, he was able to master many tricky situations
and commanded the respect of all those in-
volved.

One good example for this was his action at
the Synthes meeting of June 22, 1961: Irregular-
ities in production and financial demands by
Mathys (absent) had caused a crisis — for the
surgeons as well. The representatives from
Straumann (also absent) were trying to provoke
a basic alteration in favour of their company.
Miiller then moderated his statements. V.
Rechenberg (chairman) abruptly closed the dis-
cussion and proposed “that today’s meeting be
regarded as an informative meeting and no deci-
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sions should be made”, instead it would be better
to “look for a solution together” and to include
Mathys in these future discussions.

This was always his approach to conflicts. He
always worked to mediate. He compared his
role amidst the tumultuous doctors to that of a
sheepdog.

In 1975 he became a corresponding member
of the AO.

His contribution to the preparation and or-
ganization of the AO Foundation in 1984 was
invaluable. He died suddenly during the inau-
guration ceremony for the new AO Center in
Davos on June 13, 1992.

The first course. The first AO Course was held
in Davos from December 11-15, 1960. Schnei-
der (Schn 11/24) writes: “We tried to emphasize
from the very beginning that osteosynthesis is a
difficult operation requiring special training. We
designed the courses on the basis of this realiza-
tion. Thus, we were better able to bear the respon-
sibility for the distribution of our instrumenta-
tion. For we know why we are in the red: many
poor operations, bone necrosis, material failure,
and even infections can be explained in terms of
incorrect indication and technique.”

The idea was to initiate a limited number of
interested surgeons, beyond the circle of mem-
bers, in the ideas and techniques of the AO, to
train them, gain from their experience, and en-
ter into discussions with them.

Handling of the instrumentation was to be
learnt in practical exercises on cadaveric bones.
The aim was to eliminate poor performance
which had brought the entire method of os-
teosynthesis into discredit.

At this time there was absolutely no inten-
tion of releasing the instruments and implants
for distribution. Production could hardly keep
up with the demands coming from the AO
hospitals anyway. With mixed feelings, it was
seen to become the property of non members.
Its proper application was no longer guaran-
teed.

It is not clear from the documentation when
the idea of holding a course was decided. All-
gower (AM) thinks it must have been during

the meeting in March 1960 in Interlaken be-
cause of the time needed to prepare. An indica-
tion is given by the participation of Miiller at
the Hand Surgery Course run by Marc Iselin in
Nanterre in June 1960. He was obviously inter-
ested in the course organization. Fischer and
Heim were there because of their commitment
to hand surgery. This was the only course at
which practical exercises on cadaveric bones
were performed and where lectures were inter-
spersed with patient demonstrations and oper-
ations (shown on black and white TV at a mag-
nification of 4:1 by live transmission from a
separate room).

Thellist of administrative items on the agenda
of the meeting in Davos from July 8-9 includes:
“Expansion of the AO introductory courses, possi-
bly in association with an extra meeting of the
Swiss Society for Surgery, the Collége and sepa-
rately for foreign surgeons” (Schn 11/105). At this
time it was only a question of organizational
details and, in particular, the practical involve-
ment of the Laboratory for Experimental
Surgery in the planned courses.

At the beginning of November Miiller had
taken on management of the clinic in St. Gallen
and obliged his new collaborators (Weber,
Meuli) to participate actively at the course. But
representatives of the other larger AO clinics
were also on the spot with their colleagues as in-
structors and helpers (from Liestal Moser and
Gasser, from Ziirich Landolt, from Chur Gru-
ber, Matter and Segmdiller), and all the employ-
ees in Davos.

Guest of Honour was Professor Krauss from
Freiburg in Breisgau. The chief of orthopaedics
in Lausanne, Dr. Nicod, had turned down the
invitation (MM). He participated at the second
coursein 1961 (BH).

The course participants. Twenty-five were
originally intended, but an enormous demand
arose and had to be met.

Willenegger registered “passive participants”,
representatives from private insurance compa-
nies who had contributed to funding the labo-
ratory and from SUVA, the anatomist Schenk
from Basel, and Fritz Straumann from Walden-
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burg. The press and local politicians also had to
be admitted.

The list of participants has been retained:
there are 102 persons named on it. Itincludes 14
AO members and the team of instructors (Ap-
pendix p. 237f).

46 professionally active Swiss surgeons, most-
ly chief surgeons, participated.

Attendees from other countries were — in
alphabetical order:

@ Dr. A. Abel, chief surgeon of the Hiitten-
Krankenhaus in Dillingen/Saar (FRG)

e Dr. habil. H. Brandt from Detmold (FRG),
Head of an Armed Forces Hospital in the
process of expansion

@ Prof. K. Chiari, Director of the Orthopaedic
Clinic in Vienna, one of the most renowned
orthopaedic surgeons of his time

® Dr. Ferret from Santa Fe (New Mexico USA)

® Prof. O. Hepp, ordinary professor for ortho-
paedics in Minster (FRG) in whose clinic
Brussatis and Wagner were working at that
time

® Dr.]J. Kerner from Nice (F)

e Prof. H. Krauss from Freiburg i.Br., guest of
honour (AO member from 1961)

e Dr. W.Pfleiderer from Stuttgart (FRG)

® Dr. H. Rosen, orthopaedic surgeon in New
York (the spokesman had delegated his
nephew, H. Vasey from Geneva, to be his pri-
vate translator)

e Primarius Dr. O. Russe, Trauma Clinic Meid-
ling, Vienna

e Dr. B. Sandick from Pittsfield (Mass. USA)
(friend of Rosen)

e Prof. W. Schega from Mainz, ordinary pro-
fessor of surgery

o Dr. S. Weller, scientific assistant in Freiburg
1.Br.

Course Model. The course programme can no
longer be found. Schneider writes “the course
model devised by Maurice Miiller in his capacity
as organizer was good and has basically been re-
tained until today. The distribution of topics
among the AO members has changed little. There
were no lectures on scientific findings; tibial frac-

tures were stabilized either by screw fixation or by
intramedullary nailing. Even if the course partic-
ipants could not cope very well with all the new
ideas, they all acknowledged our will to do honest
work and to collaborate” (Schn I1/19).

Photographs still exist of the lecture hall, of
the entire course (participants and staff) (Figs
4-1, 4-2), and a picture of Miiller doing the
practical exercises (Fig.4-3).

The famous group photo of AO members
present at the course as lecturersand instructors
(Fig. 4-4) is generally mistaken for a picture of
the 13 founders of 1958.

At the end of the course and to celebrate its
success an impromptu ski race took place which
was later to become a tradition.

A promise was made to the course partici-
pants to remain at their disposal for further dis-
cussions. A well attended Meeting of “former
participants” took place on November 23, 1961
at the Stadtspital Waid in Ziirich. Later on, sim-
ilar “refresher courses” were not possible.

Histology. In 1960 the collaboration of Wil-
lenegger and the anatomist, Schenk, (then in
Basel) on experimentation began. Existing
knowledge of callus-free fracture healing was
based on the observations of Danis and per-
sonal experience in clinical practice and from
observation of radiographs. To clarify these
phenomena, experiments and histology were to
be called upon. The arrangement and progres-
sion of these investigations is reported in Chap-
ter 6.

Robert Schenk (born March 3, 1923)
citizen of Ziirich and Winterthur

Schenk studied in Ziirich, state exams in
1948. He was an anatomy assistant and worked
at the hospital in Herisau. In 1951 prosector for
anatomy in Ziirich, 1953 postdoctoral qualifi-
cation.

In 1956 he moved as an extraordinary pro-
fessor from Ziirich to Basel where there was
already an electron microscope.

Tn 1957 he met Willenegger at a lecture on
“surgical anatomy”. Willenegger drew his atten-
tion to the unsolved question of “primary” cal-
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lus-free fracture healing and encouraged him to
collaborate on research projects.

Basic histological work done in 1960-1962
on the rigidly stabilized osteotomy of the canine
radius led to several publications, some of them
with the AO founders!2,

1965 advanced training at the Columbia
University in New York, later connections to the
State University in Columbus Ohio.

Schenk soon started work with Fleisch. Their
joint lecture at the AO Courses was — Schneider
says — “indispensable as a biological basis” (SR).

1967 scientific member of the AO.

1971-1988 ordinary professor of anatomy in
Bern.

Schenk has remained scientifically active to
the present day.

The new members in the year
1960

Irwin S.Leinbach (1890~ approx. 1985)
from Reading (Pennsylvania USA)

Leinbach was the first non European AO
member. His professional career with its nu-
merous changes of location and function is
typical for many surgeons in the USA. Lein-
bach studied in Philadelphia and was then assis-
tant in Reading (PA), New York and Phila-
delphia.

1942 orthopaedic chief resident at the Amer-
ican Hospital in Oxford, England, later return-
ing to New York.

Leinbach was also a lawyer and spoke Ger-
man. He had been stationed for a long time in
Germany after the end of the war as part of the
occupying forces. During this time he travelled
widely and met Miiller at the Balgrist. He be-
came an ardent follower and visited him several
times later on in St. Gallen.

From 1945 he worked in private hospitals as
an orthopaedic surgeon, finally in St. Petersburg

Fig.4-1:The participants at the first course in Davos in December 1960 in the lecture hall at the Laboratory.
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Fig. 4-2: Group photo of participants, lecturers, instructors, and helpers at the first course. In the first row
from left to right we see Bandi, Schneider, Mrs Moraz, Miller. Photo courtesy of Dr.Reinhard Fischer, Wattwil.

o
o

#

Fig. 4-3: Practical exercises in 1960: Miiller applying the last few hammer blows to insert a femoral nail.
There were not yet separate instruments for insertion and removal.
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Fig.4-4:Group photo of the AO lecturers and instructors taken at the end of the first course (often mistaken
for a group photo of the founding members). From left to right: Fischer, Keller, Schneider, Ott, Willenegger,
Schar, Miiller (sitting in a basket), Bandi, Stéhli, Allgéwer (holding up his walking caliper in his outstretched
hand),and on the far right Bloch.Baumann and Brussatis had already left.

Florida. He was on the orthopaedic staff of sev-
eral hospitals, was a consultant and visiting pro-
fessor, finally in St. Petersburg Florida and Mi-
ami.

Reinhard Fischer (born July 29, 1920)
citizen of Meisterschwanden (BE)

Fischer grew up in Biel where he knew Miil-
ler, who was somewhat his elder. He studied in
Basel and Geneva, state exams in Basel in 1945,
doctorate in 1946.

Training in pathology in Utrecht, gynaecol-
ogy and obstetrics in Biel and surgery in St.
Gallen. Senior registrar at the hospital in Walen-
stadt.

1954-1955 longish study period at the Mayo
Clinic in Rochester (USA).

1955 Senior registrar of surgery St. Gallen.

1959-1985 Chief surgeon at the hospital in
Wattwil (SG).

Fischer had grown up with non operative
fracture treatment in St. Gallen. He was in-
troduced to the AO by Allgéwer whom he
visited early in 1960 in Chur and whose spon-
taneity and uncomplicated manner with his
team and guests had impressed him very
much.

He was a very active AO member. He partici-
pated at the first AO Course as a lecturer and
was later repeatedly active in teaching at AO
Courses at home and abroad.

In 1965 he was called in rapid succession to
the treatment of two lower jaw fractures in
pregnant breeding cattle. Osteosynthesis is a
vital indication in ungulates. Together with
the vet and a dentist skilled in AO techniques,
he stabilized the fractures successfully with
femoral compression plates. He produced a film
of it which he showed at an AO meeting, thus
publicizing his two patients®®.
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Having retired in 1985, he remained active in
a private practice for phlebology in St. Gallen.

Otto Keller (1911-1971)
citizen of Oberendingen (AG)

Studied in Geneva and Montpellier. 1936
state exams and doctorate in Ziirich, assistant at
the hospitals in Walenstadt, St. Gallen and
Davos.

Senior registrar at the Surgical Clinic in St.
Gallen.

Study periods in London and Basel. He was
also a specialist in urology.

1951 chief surgeon at the hospital in Walen-
stadt.

Keller was introduced to the AO by Miiller
who had also operated in Walenstadt after 1957.
He was also friendly with Fischer and was with
him as part of the staff at the first AO Course in
1960.

Willy Stahli (1915-1995)
citizen of Thun and Schiipfen (BE)

Stahli grew up in Biel, studied in Bern and
Vienna, state exams in 1939 in Bern, doctorate
in 1942.

He was an assistant in pathology at the ENT
Clinic in Bern, in Davos Clavadel, then at the
surgical clinic and in urology in Bern. Senior
registrar at the Cantonal Hospital Winterthur.

1949-1980 Stahli was chief of surgery in
Thun.

He was introduced to the AO by the Bernese
chief surgeons some of whom he had been
friends with in his student days. He did however
also know Miiller who had operated in Thun af-
ter 1957.

Friends of the Swiss AO in
other countries in 1960

As a result of meetings before 1961 scientific
contacts and friendships with the representa-
tives of university clinics in Germany and also
personalities from the USA and Austria were
consolidated. We have met them already or will
find them in Chapter 5: in Freiburg i.Br. Krauss,

Koslowski, Weller; in Miinster Brussatis and
Wagner; in the USA Leinbach, Rosen and Bas-
sett; in Austria Jorg Bohler. The last three are in-
troduced here:

Charles A.L.Bassett (born August 4, 1924)
in Crisfield Maryland (USA)

Bassett completed his studies in 1948 at the
Columbia University in New York and was
awarded his Sc.D. in 1955. In 1960 he became
director of the orthopaedic research laborato-
ries of the Columbia University.

He was one of the first to contend scientifi-
cally with the theories of the AO and to demon-
strate by animal experimentation that cortical
osteogenesis can be independent of the endos-
teum and periosteum'. The founders of the AO
have repeatedly referred to his investigations
(Schn 11/37). They were mentioned in the book
“Technik” published in 1963 and illustrated
there (Te 13f).

In Schneider’s first book (Schn 1/71) he is
listed as a scientific member of the AO. His re-
search changed direction later.

Jorg Bohler (born December 15, 1917 in Gries
near Bozen).

He studied medicine in Vienna, doctorate
in 1941. Specialist training in traumatology by
his father Lorenz, qualification as a specialist
1648.

1948-1950 study periods in Paris, Ziirich,
Graz and San Francisco (Sterling Bunnell).

In 1951 he was elected as Primarius of the
newly opened Trauma Hospital in Linz.

1957 Lecturer in Vienna.

His early contacts with the AO in Freiburg
i.Br. in March 1960 have already been reported.
He attended the Spring Meeting of the AO in In-
terlaken and the second AO Course in Davos in
1961. His father, Lorenz, occasionally trans-
ferred patients requiring difficult osteosynthe-
sis procedures to him from Vienna.

1964 appointment as professor.

1969 founding member of the AO in Austria.

1971 Primarius at the newly opened Lorenz-
Bohler Hospital in Vienna.

In German speaking countries, Bohler
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earned a reputation for his translation and
enlargement of the standard work by St. Bun-
nell: “Die Chirurgie der Hand” [Surgery of the
hand]*®.

Jorg Bohler is still active and takes charge
of several hand surgery courses each year in
Vienna.

Howard Rosen (1925-2000), New York

He studied in his home town and became an
orthopaedic surgeon in 1949. Private practice
and lecturer at the Columbia University College
1952.

Rosen’s acquaintance with the AO is reported
by Schlich as originating from an interview in
1997'6: Rosen met Miiller at the SICOT Con-
gress in New York in September 1960. Miiller
was exhibiting the results of his pseudarthrosis
operations and the AQ instrumentation. Rosen
showed him the radiographs of his friend’s un-
cle, Herbert Sandick from Pittsfield, who was
suffering from a pseudarthrosis of the humerus

which had been operated on twice without suc-
cess. The elderly gentleman travelled to Switzer-
land and was operated on by Miiller. Six weeks
later he was playing tennis again. As a result
Rosen and Sandick registered for the first AO
Course and returned home laden with instru-
mentation. However, having got back they were
completely at a loss. They had no contacts.
Sandick gave up. Rosen, on the other hand, trav-
elled several times to St. Gallen and practised on
cadavers before daring to operate on patients.
He soon became the “pseudarthrosis specialist”
of the region. His immense and constantly in-
creasing collection of data was unique.

In 1967 Rosen became Professor of Ortho-
paedics at the Mount Sinai School of Medicine
and, in the same year, corresponding member of
the AO. He was a very witty and cultivated
friend.

His lecture on the treatment of pseudarthro-
sis enriched the English language courses in
Davos and America until recently.
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Chapter5
The AOin 1961-1963

Stabilization and early expansion

The events of these three years will be summa-
rized in one chapter.

Schneider writes in 1969: “by 1961 the early
pioneering phase was over ...” (Schn 11/20). Ret-
rospectively, this statement has to be modified.
The limit has certainly been set too early: the
equipment was only just complete and it soon
diversified. The instrumentation had not yet
proven its worth beyond the ranks of the AO.
New structures had only recently come into ex-
istence or were in the preparatory stages. Metal-
lurgical research and animal experimentation
had only just begun. Of course, many problems
seemed to have been solved, but others were
emerging. There was to be quite a long wait un-
til the AO and its techniques met with wider ac-
ceptance. Three examples can be given:

e In 1962 the famous German orthopaedic
surgeon, Max Lange, wrote in his textbook of
operations': “It is utopian to believe that the
simple bone screw can really provide lasting
stability ... after a while, the screw itself, which
sits loosely in the bone, can be plucked out with
a pair of tweezers”.

e At the annual spring meeting of the French
Society for Orthopaedics (SOFCOT) in
Toulouse, Louis Descamps of Nice, an or-
thopaedic surgeon influenced by the ideas of
the AO, spoke about osteosynthesis of the
fibula in malleolar fractures, whereupon the
famous Merle d’ Aubigné shouted his protest
into the room: “Ne suivez pas ces bergers
Suisses” [Do not follow these Swiss shep-
herds]?

e Schneider himself mentions the hail of catcalls
at the German congresses in the mid 1960s
whenever the AO lecturers showed “plates or
screws on the radiographs” (Schn 11/52).

In this chapter the following events will be re-
ported in greater detail:

® The conferences and meetings
—1961 April in Waldenburg, November in
St. Gallen
— 1962 June “Private meeting ” in Davos, De-
cember in Ziirich
— 1963 May in Liestal, November in Ziirich

@ The technical developments
— Plate osteosynthesis on the tibia
— New implants

¢ Founding of the technical commission No-
vember 1961

e Continuation of experimental research in
Davos, Miinster and Basel

e Written documents on teaching and tech-
nique (Guidelines 1961, book “Technik” 1963)

® Market introduction of the instrumentation
Sept. 1962

® Miiller called to Bern and nomination of All-
gower to professor 1963

@ Lecturing activities of the members in 1962
and 1963

e H. Fleisch, head of the laboratory in Davos
1963

® The AO Courses 1961 and 1963
® Courses for OR personnel from 1961

e New members
— 1961 Krauss and the team in Freiburg
— 1962 Barraud and Heim

e The contract between Synthes and the pro-
ducers of November 1963
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The year 1961

In the early months of this year, simultaneously
in St. Gallen and Chur, the combination of
screws and plates for the osteosynthesis of tibial
fractures was discovered and consequently be-
came a dominant technology.

Bandi’s T-plate for the proximal humerus
was introduced.

The following modifications were made to
the straight plates:

® enlargement of the end holes for the inser-
tion of cancellous bone screws

@ alternating arrangement of the holes in the
broad plates

® cambering of the cross section to accommo-
date the shape of the bone

From April 27-29 the Annual Spring Meeting
in Waldenburg took place (Schn 21, II/105,
113f).

It commenced with a tour of the Mathys
facility in Bettlach: Factory and offices were
still quite basic, the number of employees and
workers was easy to cope with. “Only one very
skilled man was able to bend the angled plates
without breaking them. You could watch him as
he heated them up in the gas burner and then, at
a temperature recognized by him alone, he would
bend them elegantly in one go and thus shape
them ome after another to the desired form”
(HU).

Later came the move to Waldenburg where
metallurgical and mechanical testing of the
straight plates was first demonstrated at the In-
stitute (HU). Then, the first part of the meeting
itself took place.

Prof. H. Krauss from Freiburg i.Br. was ad-
mitted as a new member. He affiliated himself to
the young movement as the first ordinary pro-
fessor of surgery. His commitment and the col-
laboration of his team were very important for
the AO.

The administrative items on the agenda in-
cluded the minutes, annual report, financial re-
port, cash report, reports on the laboratory in
Davos, Synthes, documentation, and instru-
mentation with subsequent discussion. Schnei-

der calls these items “Standard” (Schn 11/105).
They were discussed at all following meetings
and will be summarized hereafter under this
heading.

® the financial statements for the first AO
Courses were approved, followed by the deci-
sion to run a second one in December.

@ new films for the courses are mentioned
(produced by the team in St. Gallen, HU),
publications (in preparation?), and a plan for
the year 1962.

The hosts were very attentive in hospitality and
accommodation (HU).

The main topics for the scientific items on
the following morning were:

@ femoral neck fractures, especially the early
recognition of head necrosis by means of iso-
topes on the subject of which the radiologist,
Bessler, from Winterthur, lectured. It had
been hoped that more favourable results
would be achieved with the angled blade
plates than with the former three-lamellar
nails.

¢ F Straumann reported on his mechanical and
metallurgical investigations, his collaborators
spoke on strength properties of metals and al-
loys, metallographical investigations of im-
plants and on corrosion of stainless steel.

Among the difficulties of this year Schneider
mentions production worries, which weighed
especially heavily on the lady in charge of the
sales outlet in Biel, Mrs Violette Moraz-Miiller.
She mastered her task “with uttermost dedica-
tion, skill, and charm” (Schn 11/20). On the one
hand, production at Mathys was lagging behind
the orders and demands, on the other hand,
there had been complaints about quality.

The second meeting took place on November
24 and 25 in St. Gallen. Miiller wanted to pre-
sent his clinic and its organization.

The main clinical topics were:
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@ femoral neck fractures (Miiller). Early expe-
rience with head prostheses was now avail-
able (first documented April 1961 in Inter-
laken).

e fractures of the humeral head (Bandi). The
first reports of the T-plate were presented.
They had actually been designed for pseud-
arthroses and appear in the documentation
in January 1961. The new design was in-
tended to improve the fixation of fractures
in cancellous bone — that is, close to the
joints.

@ Tibial plateau fractures (Allgower). Here the
threaded bolts had not proven successful.
The first combinations of straight (con-
toured) plates and threaded bolts were docu-
mented in January 1961. Previously, the 90
angled blade plates had been used. T-plates
were not a topic until mid 1962.

For the first time, reports on experimental work
on sheep were presented from Davos (Willeneg-
ger and Schenk). These dealt with the first pres-
sure measurements in vivo after osteotomy and
application of ferromagnetic plates; published
1962 °.

In November the “technical commission”
was established together with Mathys by verbal
contract (Schn 11/20). This was a leadership
structure of extreme importance for the future.
Mathys had collaborated until now exclusively
with Miiller on the development of instruments
and implants. The only exception had been the
T-plate with Bandi. Now Straumann was a pro-
ducer as well.

But the problems had also become more di-
verse: raw materials, prototypes, serial produc-
tion, manufacturing procedures, etc.

Suggestions were also being received from
the medical side and needed to be evaluated.

In the Commission surgeons were to be in
the majority because production had to meet
the demands of operative technique and/or
clinical experience and not be dependent upon
possible advantages or simplifications in pro-
duction. The needs and capacity of the produc-
ers was however also taken into account because

their economic success was in the general inter-
est.

When authorizing prototypes a decision had
to be taken on whether these should be available
as “standard” (i.e. as part of the basic instru-
mentation) or only as “available on request’.

But also the series manufactured on the basis
of prototypes had to be checked for their preci-
sion and quality. Up to this time prototypes had
not been available or production had some-
times deviated from them.

From now on the producers were only to
manufacture instruments and implants in
series which had been tested and approved by
the Technical Commission as a Synthes prod-
uct.

Miiller writes of the new structure (abbrevi-
ated to TK) (Schn I11/256): “At the beginning it
was a fairly informal structure and consisted at
the first meeting on December 16 of the surgeons
Allgéwer, Miiller, Schneider and the producers
Mathys and Straumann and their collaborators
Vogt, Karpf and Mrs Moraz”. The small versatile
committee promoted the swift development of
the instrumentation.

Miiller retained chairmanship of the TK and
played a dominant role. A vote was never held.
In unclear situations he was in the habit of pro-
viding clarification by saying: “We had all agreed
... hadrn’twe...” (AM).

In this year the two versions of the Guide-
lines still in existence today (July and Decem-
ber) were written. We will come back to them
later.

In December (presumably from 11-15 of the
month) the second AO Course was held in
Davos. Details of the programme can no longer
be ascertained. The number of participants is
given as 136. In addition to 96 Swiss (including
the Faculty), there were 14 participants from
Germany, 16 from France, 4 from Austria, 6
from Great Britain, and one each from Italy and
Belgium (Schn 1/81) (Fig.5-1,5-2).

This list already shows a certain level of inter-
national activity. The guests of honour were:
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Fig.5-2:Bandiworking on the practical exercises (angled blade plate on the proximal femur). It s difficult to
date the photo exactly, probably the 1961 course.
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e John Charnley from Wrightington (GB).
This was one of the best known and most in-
novative English orthopaedic surgeons of
the time. He had developed the compression
arthrodesis and a total hip prosthesis. Heand
Miiller were friends.

e Michel Postel from Paris, who had worked
alongside Merle d’Aubigné in the Hopital
Cochin and become his successor. He had al-
ready participated in the “Swiss Tour” for
French orthopaedic surgeons with Miiller in
February 1960. However, a long-term collab-
oration did not develop.

Immediately after the surgeons’ course, the first
Course for OR Personnel was held on Decem-
ber 15 and 16. Whose idea it was, is not known.
The nurses came into contact with the instru-
mentation because they generally managed the
implant stocks in the hospitals and ordered their
completion. The instruments were assessed in
terms of handling (dismantling, cleaning, num-
ber of parts, sterilization) and durability.

The course focused on teaching OR person-
nel how to handle and maintain the relatively
complicated instrumentation, raising their con-
fidence in it, and also explaining the technical
procedures of the surgeons. It was very impor-
tant to alert them to the imperative optimiza-
tion of asepsis and its constant maintenance.
Without doubt, these courses strengthened the
self-confidence of the OR nurses, improving
their image as specialized assistants to the sur-
geon.

The invitation was written by Allgéwer, who
also took care of the programme, together with
Schneider (Schn 11/42):

e on Friday after arrival, allocation of rooms,
and supper at the Hotel Post, a welcome was
offered (presumably with guided tour) at the
research institute. Those interested were of-
fered the opportunity to try out the instru-
ments themselves on bones.

e The next day there were demonstrations of
operative procedures and instruction in the
cleaning and maintenance of the instruments.

Photos exist of the participants in the lecture
hall and doing the practical exercises (Fig. 5-3,
5-4).

Subsequently, these courses became an insti-
tution. At first, they took place immediately af-
ter the courses for surgeons; later they were de-
centralized and organized independently.

For the winter season 1961/62 Allgéwer had had
an Information Brochure on winter sports-
men in hospital printed and illustrated with
amusing drawings by a talented co-worker. In it,
it said: “You are an accident victim and not a pa-
tient” (Schn 11/20). The need for detailed infor-
mation had become urgent since follow-up
treatment was being carried out by unknown
doctors and there was a risk of the patients los-
ing control. In a much read women’s magazine
an article by an enthusiastic skier was published
with the title “Break your leg in the Grisons”. All;
gower was immediately reproached for politi-
cally incorrect propaganda (HU).

Hermann Krauss (1897-1971)

He was born in Wiirttenberg, studied in
Tiibingen and Miinchen. In 1924 he was an as-
sistant in Mainz and in 1927 senior registrar at
the regional hospital, Kreiskrankenhaus Gop-
pingen.

In 1930 he transferred to the University
Clinic Charité in Berlin, headed by Sauerbruch,
where he became a senior registrar in 1935.

In 1941 he was director of the Surgical De-
partment of the City Hospital St. Urban in
Berlin and, during the war, consultant surgeon
for the medical inspectorate of the army re-
sponsible for the organization of treatment of
the wounded. After the end of the war, he wasan
internee of the occupying forces, later to be ap-
pointed chief of the surgical department in
Goppingen in 1948.

In 1952 he was given a chair for surgery in
Freiburg i.Br. He was — as was his mentor Sauer-
bruch — mainly a thorax surgeon (tuberculosis
of the lung, heart surgery, oesophagus) and
helped anaesthesia to become an independent
discipline. From 19641965 he was president of
the German Society for Surgery.
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Fig.5-3:First course for OR personnel held in 1961 in Davos:Female and male participantsin the lecture hall
at the Institute.
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Fig. 5-4: Nurses working on the practical exercises in 1961at the first course.
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His team participated actively in the Swiss
Group and became a “germ cell” in the forma-
tion of the German AO.

The team in Freiburg i.Br.

Fritz Kimmerle (born February 14, 1917) had
been at the Freiburg Clinic since 1954. Special-
izations: gastroenterology and pancreas sur-
gery. He took turns with Koslowski to hold the
lectures on fractures and dislocations. Professor
in 1959, in 1963 ordinary professor for surgery
in Mainz. He took the lecturer, Carl-Heinz
Schweikert (1929-1979), with him to be head of
traumatology. The latter founded the Trauma
Symposia held there after 1965 and promoted
the nomination of Robert Schneider to hon-
orary professor which he then became in 1977.

Joérg Rehn (born 1918)

The descendant of a dynasty of surgeons, Rehn
obtained his postdoctoral qualification in 1956
in Freiburg. In 1961 he became professor and
chief surgeon (successor to Biirkle de la Camp)
of the Berufsgenossenschaftliche Klinik “Berg-
mannsheil” in Bochum (the first and famous
hospital of the German Accident Insurance
Company founded in 1894). Although at first
hesitant, he then introduced the AO methods
and in 1970 became a founding member of
the German AQO chapter. Professor emeritus in
1983.

Leo Koslowski (born 1921)

He came to Freiburg in 1956 and obtained his
postdoctorate in 1958. Professor in 1963. Taking
turns with Kiimmerle he held the lectures on
fractures and dislocations.

As a delegate of the chief surgeon, Krauss, he
was a guest at the AO Meeting on March 18-19,
1960 in Interlaken and had a skiing accident im-
mediately afterwards. He was operated on by
Bandi for an avulsion fracture of the great tu-
bercle with dislocation of the right shoulder. He
appears in the AO documentation as BJ 3/5. In
1968 Koslowski became ordinary professor of
surgery in Tibingen. He initiated the founda-
tion of the German AQO in 1970 (KE).

Siegfried Weller (born July 28, 1928)

He studied in Wiirzburg, Innsbruck and Hei-
delberg where he received his doctorate in 1954.
Assistant at the Paterson General Hospital
(NY/USA), then in the American hospital in
Stuttgart/Bad Cannstadt and the private clinic
of Dr. Bertele in Ulm.

In 1959 scientific assistant at the clinic for
surgery in Freiburg. Together with Professor
Krauss, he participated at the first AO Course in
Davos in 1960 and took on responsibility for li-
aison between the AO and Freiburg. In this ca-
pacity he had the tricky task of transporting in-
struments, implants, and radiographs across
the border. He attended all the AO meetings in
Switzerland. He invested particular efforts in
intramedullary nailing. Together with Koslow-
ski he organized the first AO Course outside
Switzerland in 1965 in Freiburg i.B. He became
a member of the TK and, in 1967, a member of
AO Switzerland.

In 1963 postdoctorate. In 1968 professor and
head of Trauma Surgery in Freiburg. In 1969
Medical Director of the Berufsgenossenschaft-
liche Unfallklinik in Tiibingen. In 1970 he be-
came spokesman for the German AO. In 1979
ordinary professor for trauma surgery. He dedi-
cated himself above all to the teaching activities
of the AO and organized the courses in East Asia.
1994-1996 President of the AO Foundation.

The year 1962

Schneider writes: “The year 1962 was character-
ized by our efforts to produce the AO book” (Schn
11/20). The book was most certainly the central
preoccupation.

The courses had been proven to have a pow-
erful immediate effect on the dissemination of
principles and techniques, but the effect was not
lasting. The instrumentation was now available
in many places but in inexperienced hands. A
book which could be consulted at any time
would make up for this and provide some pro-
tection. It was the appropriate medium to
record the concerns of the AO and represent
them to a wider public.
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Early in 1962 the medical department of
the research institute for High Mountain Med-
icine in Davos was reactivated. It had pre-
viously been under the management of the
bacteriologist, Vischer, and had remained un-
staffed for several years — as had pathological
anatomy.

Under the leadership of PD Dr. Ernst Sorkin
from Basel the main focus was on questions re-
lating to allergy and bronchial asthma. The fa-
cilities were divided up between the two depart-
ments. A collaboration developed between
shock research and tissue culture®,

Aletter from Allgower to the members dated
March 24, 1962 warned: “against the dangerous
extraversion of our Society. Eminent AO members
are speaking ex cathedra at cross purposes” (Schn
11/20).

What had probably happened can be as-
sumed: increasing public appearances of pro-
minent members meant an increasing risk of
uncoordinated statements. More detailed infor-
mation is not available.

The problem that had arisen does however
explain why in this year a decision was taken
to hold a mutual week of contemplation
in Davos instead of the usual spring meet-
ing (Schn I1/20). This took place from June
21-25 as a sort of closed meeting in a small
hotel in Davos-Wolfgang. The entire spectrum
of AO doctrine, instrumentation, and tech-
niques was discussed and coordinated in terms
of presentation in the planned book. The
Guidelines formed the basis (Schn I1/20, 106,
114).

The titles and lecturers corresponded to
the chapters and authors of the AO book of
1963°.

® Introduction, Guidelines and generalities —
Miiller

® Tibial fractures — Allgower

® Humerus — Bandi: not only the T-plate for
proximal application, but the whole of hu-
merus traumatology was to be presented.
Mumenthaler from St. Gallen became co-
author in the book.

® Elbows — Weber: Weber had further devel-
oped the tension band principle of Pauwels®,
especially for osteosynthesis of patellar and
olecranon fractures.

® Forearm — Bloch

Navicular bones — Willenegger

® “AO Instrumentation” — Straumann: with
reference to the section on metallurgical
questions of the AO book’ (corrosion, metal-
losis, metal analysis, and manufacture of im-
plants).

The committee was confirmed in its functions
by re-election..

The following new members were admitted:
Bernhard Barraud from Aarberg and Urs Heim
from Chur.

It was decided to award an AQ Prize annually
for outstanding experimental or clinical work
in the field of osteosynthesis. The first prize
winner was H. Wagner. He held a lecture on this
occasion (WaH).

An impressive AO delegation participated at the
Congress of the Mid-Rhine Society for Surgery
(Kongress der Mittelrheinischen Gesellschaft
fir Chirurgie) in September in Schaffhausen:
the lecturers were Miiller, Willenegger, Allgo-
wer, Weber and Straumann.

Here the instrumentation was exhibited
to public view for the first time. It was now be-
ing sold on the open market. Having com-
pleted several years of development and test-
ing of quality and suitability, it was time to give
in to the pressure of numerous interested par-
ties.

In anticipation, Mrs Moraz (in collabora-
tion with Séquin and Boitzy) had compiled
catalogues in German and French. Schnei-
der had them reproduced (Schn II/43—46,
Appendix p. 239ff). The basic instrumenta-
tion for screw fixation (incl. implants) cost
CHF 1’110, a set of plates and cancellous
bone screws cost CHF 1’778 Additional instru-
ments and implants were available “on re-
quest”. Custom-made pieces, for which there
was a 20% surcharge, had a delivery time of
8-10 days. Catalogues are short-lived. They had
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to be revised the following year (TK July 10,
1963).

Sale on the open market however also in-
creased the risk of incorrect application. The
technical rules which had been set down in the
revised guidelines for internal use now had to
be replaced by a publication for wider distribu-
tion.

Funding for the Laboratory in Davos was
still precarious: in Allgower’s letter of March 24,
1962, as already mentioned, the members had
been invited to pay CHF 480 each, of which
CHF 280 was to employ a librarian (Schn
11/49).

To the sponsors who had donated in 1960
more had been added (among others, the
Foundations of the pharmaceutical companies
Hoffmann LaRoche and Sandoz), and the first
contribution from Synthes AG Chur. The an-
nual expenditure had however reached CHF
250°000%.

Herbert Fleisch was appointed head of the
Laboratory. He had introduced himself by way
of alecture at the “week of contemplation”.

In June Miiller, then in St. Gallen, had taken
over responsibility for the central documenta-
tion in Davos.

New implants had been introduced:

e thelonger T-plate for the distal tibia by Bandi
(later called the “spoon plate”). It appears in
the documentation in April 1962.

@ The semi-tubular plate which appears in the
documentation in December.

@ The outer dimensions of the thread for the
small cancellous bone screws had been in-
creased to 3.5 to 4.0 mm.

With reference to difficulties with the produc-
ers, Schneider writes “in the second year of its
existence Synthes was much troubled because
it was not easy to achieve a satisfactory equilib-

Fig.5-5: Straumann and Mathys being indoctrinated by Willenegger over a meal. No exact date, but proba-
bly 1962 or 1963.
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rium between Mathys/Straumann” (Schn 11/20)
(Fig.5-5).

The Straumann Institute had soon come to
grips with testing implants and dealing with
metallurgical difficulties. Fritz Straumann had
advanced to become a regular speaker on these
matters.

Mathys, the inventive designer of the instru-
mentation, who had been bound over to Miiller
as sole producer for nearly four years, necessar-
ily felt he had been outstripped. Negotiations
were constantly taken place under the manage-
ment of Dr. P. von Rechenberg.

The members met for the Autumn Meeting on
December 13 in Zirich. Schneider notes the
agenda items: “Standard, AO book and discus-
sion of difficult cases” (Schn 11/106, 114).

Walter Ott had withdrawn from member-
ship. Schneider writes: “Because the Society had
become too big and too inflated” (Schn 11/22).
Apparently authoritarianism had become per-
ceptible.

It was decided that no new members were to
be admitted for the next few years (de facto un-
til 1965).

The new members in 1962

Bernhard Barraud (1916-1998)
citizen of Bussigny and Villars-Tiercelin VD

Schooling in Aarberg and Bern, he studied
medicine in Bern, state exams and doctorate in
1943.

He was an assistant in Liestal and at the Uni-
versity Medical Clinic, later in the surgical and
orthopaedic departments of the Inselspital in
Bern.

In 1950 he was chief of surgery and ortho-
paedics at the district hospital in Aarberg. He
retired in 1982.

Although he was somewhat younger than the
“3 Walters”, Barraud belonged to the Bernese
group which Willi Stahli, who was much the
same age had joined two years earlier. He was
also active in local politics (town mayor).

Urs Heim (born April 4, 1924)
citizen of St. Gallen and Ziirich

Due to frequent change of domicile and at-
tendance at high altitude health cures, school-
ing at various Swiss locations and in Paris. He
studied medicine in Ziirich, state exams 1949,
doctorate 1951.

Assistant in pathology, internal medicine,
obstetrics and gynaecology, surgery and urol-
ogy in Basel, St. Gallen and Ziirich.

October 1958 first assistant to M. Allgower
in Chur, from spring 1959 senior registrar and
deputy chief surgeon.

1961-1981 chief surgeon at the Kreuzspital
Chur.

From 1964 work on development of the small
fragment instrumentation.

1972 member of the committee (treasurer)
and of the Technical Commission.

1973 postdoctoral qualification in Basel
(1984 in Bern).

From 1981 private practice for hand surgery
in Giimligen BE and collaborator of AO-Inter-
national.

1988-1993 President of AO-International

1992 Doctor honoris causa from the Univer-
sity in Jena

The year 1963

An AO Course was not held in 1962 because of
the preparations for the book. It had been as-
sumed that once the book was published the de-
mand for courses would diminish and perhaps
even disappear altogether. Miiller had already
said as much at a meeting in 1962 (HU). The
surgeons had complained about the extra work-
load of preparing for the courses and absence
from their usual functions during the courses
(TK August 20, 1963). Only P. von Rechenberg
was of a different opinion and he was to be
proven right.

The demand for continuation of the courses
was based on several factors: the desire to meet
the promoters in person, the lively teaching
methods, the opportunity to discuss, and the
now indispensable practical exercises for apply-
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ing the instrumentation on bones. A book was
useful to get started and to commit to memory
what had been heard and attempted at the
courses, and as a reference work. These argu-
ments have remained valid.

Having finished the manuscripts and
handed them over to the publisher (early 1963),
the teams were again ready to take up teaching
duties. In December (TK December 19, 1962) it
had already been decided that two courses
would be organized.

The third AO Course took place from March
24-27. 1t brought together in Davos 113 partic-
ipants; 85 from Switzerland, 23 from Germany,
2 from Yugoslavia and one each from Holland,
Austria and Belgium (Schn 1/81).

The guest of honour was Prof. H. Biirkle dela
Camp, director emeritus of the first Berufs-
genossenschaftliche Unfallklinik in Germany,
“Bergmannsheil” in Bochum.

In 1960 he had said disparagingly to his visit-
ing surgeon, Meuli (at that time delegated from
Basel to Bochum), on the subject of the AO:
“They just nail everything” (MC 1998). He
changed his mind after participation at the
third AO course; this was a very significant
change for the AO. His speech at the closing
banquet— which he held in German tradition as
a ‘toast to the ladies’ — was not to be forgotten
(BH).

At the congress of the German Society for
Surgery held in April in Miinchen he then said:
“... if the screws and plates were radiolucent so
that they could not be seen on the radiograph,
then there would be immediate enthusiasm and
no misgivings about the magnificent success of
this method; it is simply the sight of metal shad-
ows on the radiograph which awakens opposi-
tion” (Schn 11/21).

After the course for surgeons, a second course for
OR personnel was held. Details are not available.

Herbert André Fleisch (born July 22, 1933)
citizen of Romanshorn (TG)

He grew up and studied in Lausanne and
then in Oxford and Ziirich. State exams in 1957,

doctorate in 1959. Assistant at the Institute of
Physiology in Lausanne, at the Biology Depart-
ment of the University of Rochester NY (USA)
and at the surgery clinic in Lausanne.

Actually Fleisch wanted to become an or-
thopaedic surgeon and went to see Miiller twice
about the matter, first in Zumikon before he was
elected, and a second time in St. Gallen. By the
time he returned from the USA he had already
published more than 12 scientific works. Miiller
however rejected his proposal to work half clin-
ically and half scientifically. By chance, at the
second interview Allgower was also present, was
interested in him and proposed that he should
come and visit Davos. After further preliminar-
ies, he was elected as head of the Laboratory for
Experimental Surgery. He took over in May
1963. His main areas of activity were calcium
metabolism and the biochemistry of bone for-
mation. By 1967 over 60 scientific articles had
been published. In this year, he also became a
scientific member of the AO. He lectured regu-
larly at the AO Courses.

Fleisch obtained his postdoctorate in 1966 in
Basel and in 1967 he became Director of the In-
stitute for Pathophysiology in Bern, 1969 ordi-
nary professor.

Professor emeritus 1997. He is still scientifi-
cally active today.

The Spring Meeting took place on May 3 and
4 in the new building of the hospital in Liestal
hosted by Willenegger.

e the main scientific topics were fractures in
children (Willenegger, summary by Miiller)

e Information on animal experimentation on
“primary bone healing” by Schenk, Willeneg-
ger and Riniker (Pathologist in the Tessin).
Some of this fundamental research was as yet
unpublished?®. It is referred to in the book en-
titled “Technik” of 1963 pp. 13-15 and illus-
trated.

Appointments.On June 21 Miiller accepted ap-
pointment as professor of orthopaedics in Bern.
From then on, he was active in both St. Gallen
(which he only left definitively in 1967) and
Bern. Allgower became extraordinary professor.
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In this year several members held lectures out-
side Switzerland, for example, at the Congress
of the German Society for Surgery in April:
Miiller, Allgower and Willenegger delivered a
lecture about the AO entitled “Gemeinschaftser-
hebung der Arbeitsgemeinschaft fiir Osteosyn-
these” [“Common achievements and records of
the Association for Osteosynthesis”]°. It focused
mainly on the documentation. Five closed series
with a total of more than 850 osteosyntheses
performed in Liestal and Chur were presented
(tibial and malleolar fractures) whereby a com-
plete record of late results came into being
based on a labour intensive procedure. This ob-
jective had not been achieved by the general AO
documentation.

From October 3 to 5 the Annual Meeting of
the Swiss Society for Trauma and Occupational
Diseases (SGUB) took place in St. Gallen,
presided over by Cl. Verdan (Lausanne).

For the first time Eidophor technique (colour
TV projected onto a large film screen) was used
to transmit live operations and short lectures
from the St. Gallen clinic into a large audito-
rium.

Lectures on various topics were held by: Va-
sey, Mumenthaler, Ledermann, Meuli, Boitzy,
Keller, Schenk, Fleisch, Miiller, Lehner. Some of
them were published in 1964 in the Journal of
Trauma and Occupational Disorders [Zeit-
schrift fiir Unfallmedizin und Berufskrankhei-
ten (ZUB)]'°.

In October the first AO book entitled “Technik
der operativen Frakturenbehandlung” [“Tech-
nique of operative fracture treatment”] was pub-
lished by Springer Berlin, Géttingen, Heidel-
berg!! (Fig.5-6).

The authors were Miller, Allgéwer and Wil-
lenegger. The book contained contributions
from W. Bandi, H. R. Bloch, A. Mumenthaler, R.
Schneider, S. Steinemann, F. Straumann, BG.
Weber. This edition was soon out of print. We
will come back to it later.

The title of the book could be perceived as an
allusion to Bshler’s world famous “Technik der
Knochenbruchbehandlung” [Technique of frac-
ture treatment]'2,

TECHNIK DER OPERATIVEN
FRAKTURENBEHANDLUNG

voN

M.E MULLER
M ALLGOWER H WILLENEGGER

MIT BEITRAGEN VON
W.BANDI'HR.BLOCH  AMUMENTHALER
R.SCHNEIDER - S.STEINEMANN - F STRAUMANN
B.C WEBER

MIT EINEM GELEITWORT VON

PROFE.DR.H.KRAUSS

DIREKTOR DER CHIRURCISCHEN UNIVERSITXTSKLINIK, FREIBUAG § BR

ST A AREH DUNGEN TN
2000 EINZELDARSTEI LUNGEN

SPRINGER-VERLAG
BERLIN - GUTTINGEN . HEIDELBERG
1963

Fig.5-6:Title page of the first AO book published in
1963

The Contract between Synthes and the pro-
ducers.On November 21 the final contract be-
tween the equal partners Synthes, Straumann
and Mathys was signed (Schn I1/21).

The purpose was declared as: “Collaboration
in the manufacture and distribution of instru-
ments and implants for bone surgery”

Paragraph III/1 states: “Synthes as the sole
owner of all rights to the instrumentation and the
principles of the Association for Osteosynthesis as-
signs to the producers the sole right to manufac-
ture and distribute the aforementioned ...”

Synthes determines the contents of the in-
struments and implants, has extensive rights
of control, and safeguards new inventions
(patents, protection of the registered trade-
mark, etc). Instruments and implants carry its
trademark.

The producers pay to Synthes a “Research
contribution of 15% of the sales price” (which is



97

1961-1963: Stabilization and early expansion

determined by agreement), and a fixed annual
“Documentation contribution”.

These provisions seem to be primarily in
favour of Synthes. Essentially, they only codify
the status quo and specify many details.

The authority of the Technical Commission was
extended. It became the central organ for coor-
dination and further development. The deci-
sions recorded in the minutes are final. Synthes
(chairmanship) and the producers have the
right to vote. The surgeons only have an advi-
sory function. They commit themselves to col-
laboration with the TK, continue to work on
“scientific propaganda and instructive material”
and hold courses of instruction.

The paper was signed by: the AO surgeons
Miiller, Allgéwer, Schneider (Willenegger was
unable to attend but signed later), also E. Strau-
mann, R. Mathys, P.von Rechenberg (as the rep-
resentative and chairman of Synthes).

This event had been preceded by a division
of the world markets for the sale of instruments
and for the sales forces of the two producers.
This had taken place at a meeting held on “neu-
tral ground”, namely in the Bahnhofbuffet SBB
(railwaystation café) in Olten. Mathys had pro-
posed determining allocation by drawing lots.
The staff at Straumann had written the relevant
names on slips of paper — in accordance with
economic potential at that time — continents,
geographical regions or countries. Mathys, be-
ing the eldest, was the first to dip into the omi-
nous bucket: he drew “Africa”

Then Straumann drew “Switzerland”, and so
it went on (MR). Africa, Asia, northern Ger-
many, the Middle East, France, Austria, Italy,
Yugoslavia, and Greece went to Mathys. South-
ern Germany, Great Britain, Spain, Scandi-
navia, Latin America and, at that time, North
America (later independent) went to Strau-
mann. The two producers soon established
Synthes agencies abroad in their most impor-
tant market areas.

The organization of the sales outlet in Biel had
to be altered because of the forthcoming remar-
riage of Mrs Moraz-Miiller. The stock went

from Biel to Waldenburg, which had drawn the
market in Switzerland.

In the autumn of 1963 two former employees
from the producers, namely Vogt and Karpf —
who had been part of the Technical Commis-
sion, also taking the minutes and who had ex-
tensive insider knowledge — set up a rival com-
pany. They began under the name of VOKA
(later OSTEQ) to manufacture and sell mini-
mally altered instruments and implants in
Selzach, a village adjacent to Bettlach, head-
quarters of Mathys. Since they had practically
no research and development costs to cover,
they could sell more cheaply.

The Autumn Meeting was held on November
28 in Ziirich. It focused on the problem of infec-
tion. Dr. med. H. Good had been invited as lec-
turer; he had already worked for some time with
Willenegger. Good was head of the department
for thorax surgery in Basel from 1943-1948,
then from 1949 chief surgeon of the clinic for
thorax surgery Wehrawald in Todtmoos in the
Black Forest and had succeeded in freeing this
hospital from an extremely high infection rate
by undertaking rigorous structural and organi-
zation measures. He subsequently became the
AO expert in these questions. In 1973 he be-
came a scientific member.

Allgower, Willenegger and Miiller spoke on
the subject of infection after osteosynthesis.

The second AO course of the year (the fourth
overall) took place in December. For the first
time it was held in English and French. The
number of foreign participants was corre-
spondingly greater: total 98, of these 51 from
Switzerland (French-speakers from the whole
of Switzerland), 28 from France, 10 from Britain
and America, 3 from Italy, 2 from Belgium, and
1 each from Holland and India (Schn 1/81) (Fig.
5-7,5-8).

The guest of honour was the medical histo-
rian E. van der Elst from Brussels. On the eve-
ning before the course — when the Faculty was
traditionally invited to Allgéwer’s house in
Davos-Wolfgang — he delivered an unforget-
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table laudatio to Lambotte whose life and work
he had particularly studied (HU).

At the end of the year 1963 those chapters close
which have dealt with the chronology of events
and their narration. The founders themselves
perceived this as a milestone by stating: “5 years
after foundation” and with the “publication of
the first book by our Society ... the first phase of
the AO came to a close™.

Fig. 5-7: Miiller demonstrating the AO instrumen-
tation in the new graphic cases. 1963 course.

PP o
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Fig. 5-8: Practical exercises with a group of French surgeons at the course in December 1963.
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Chapter 6
The four pillars of the AO

The Association owes its stability to a concept
built on four pillars and to cooperation based
on trust.

The ideal building to represent these struc-
tures was the imitation of a classical temple in
miniature as proposed by Heim and drawn
many years ago by the graphics artist, Klaus
Oberli (who illustrated the AO manuals) (Fig.
6-1).

Each pillar represents a particular area of ac-
tivity: Instrumentation, Research, Documenta-
tion and Teaching.

A platform rests on the pillars and on the
platform the letters “A” and “O” stand upright.
They are held together by the broad band of Co-
operation. Without this the “A” might easily tip
forward or back and the “O” would inevitably
roll away to the side.

Depending on how the figure is viewed, it al-
ways looks as if one pillar is at the front and the
others in the background. In fact, every ob-
server has his own preferred standpoint. He
assesses the structures from his own point of
view. But, this is deceptive. There is no hierar-
chy among the pillars. They are all closely linked
to each other and they can only carry the plat-
form together. Damage or neglect of one pillar
would endanger the stability of the whole struc-
ture. If one pillar was taken away, it would all
collapse.

We will also address the issue of whether the
forerunners of the AO had similar structures
and whether the pillars of the AO were raised in-
dependently or on top of the others.

Presentation of the pillars as independent
structures does mean that the content of this
chapter will sometimes unavoidably overlap
with that of the surrounding chapters.

A separate section is dedicated to “Coopera-

tion” the friendly collaboration and openness as
set down in the Statutes, paragraph 12. Cooper-
ation is a prerequisite for cohesion and strength
in any group. Economic considerations also
belong in this section since they determined
the interaction with technicians and manufac-
turers.

In this analysis, we take in the whole period
from 1958-1963. Although construction start-
ed in 1958, building did not advance in syn-
chrony but varied for the individual pillars. The
building was only fully erected after several
years.

AL LU LA LAY
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Fig. 6-1: The four pillars of the AO and the Cooper-
ation. Drawing by Klaus Oberli.
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The sequence of presentation is a matter of
practicality; a chronological approach would
not have been appropriate.

The Instrumentation,
one pillar

The surgeon is an individualist. He wishes to
work with instruments that sit well “in the
hand” He is never quite satisfied with what al-
ready exists. He has his own ideas and wants to
implement them.

In museums the instruments of earlier sur-
geons are on display. They were unique hand-
crafted tools but were not used by their succes-
sors. The latter wanted their own up-to-date
equipment.

Van Nes once said to young Miiller in Leyden
that a surgeon must have his own tools. Danis
said the same to him in Brussels (MM). From
1951 Miiller had instruments made for his own
personal use at orthopaedic operations. He later
introduced them to the AQ.

Implants for bone surgery are something
quite different. They are intended for certain in-
dications and localizations and for application
by many surgeons.

Exact descriptions, instructions and scien-
tific papers are required to explain their con-
struction and the associated techniques. These
alone will not, however, prevent incorrect appli-
cation and the inventor has no influence on
what happens beyond his own four walls.

The important creations of Lambotte and
Danis matched their own personal use or the
application in their own clinics. This is probably
one reason why they did not achieve wide distri-
bution.

A totally new and revolutionary concept was
devised for the instrumentation of the AQ.
From the very beginning, it was to be applied in
standard technique by a group of independent
surgeons. With this broad base, a larger number
of products could be tested for their applicabil-
ity and reliability quickly and at a variety of lo-
cations and later analysed centrally by all. This
provided ideal feedback. Corrections and mod-

ifications were possible before commercializa-
tion loomed large on the horizon. Thus, one es-
sential reason for the failure of earlier instru-
ments had been excluded.

To achieve an overall reform of operative
fracture treatment, the instrumentation had to
be complete. This had not been accomplished
before.

At the meeting in Chur on March 15-17,
1958, the participants had convinced them-
selves by practical testing of existing implants
that there was a need to construct new instru-
mentation. It was to have the following proper-
ties: simple handling, compatible components,
and be constructed from “one and the same”
metal (Schn I1/14).

The sequence in which the instruments and
implants appeared has been listed by Miiller in
Schneider’s second book (Schn 11/257f). We add
just some practical details:

® From 1951 to 1957 Miiller had developed:
the external threaded tensioning device, var-
ious bone retractors, periosteal elevators,
chisels, and the triangular drill bit. The com-
mercially available ARO compressed air drill
was acquired and modified.

® In 1958 the cortex and cancellous bone
screws were developed, and the plates for ra-
dius, humerus, and femur along with the
plate tensioning device.

® [n 1959 the AO intramedullary nail arrived
together with the flexible reaming shaft and
the angled blade plate with U-profile.

® In 1960 the first inserters and extractors for
i.m. nailing were created.

® In 1961 the plates were cambered and the
screw holes at the ends enlarged.

® The first contoured plates were created as
proposed by Bandi.

® In 1962 the semi-tubular plate arrived and
the small cancellous bone screws were modi-
fied.

® In 1963 a conical thread was machined into
the upper end of the nail to accommodate
the new insertion and extraction instru-
ments.
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¢ An AO “small” drill was made.

® Instruments and implants were stored in alu-
minium cases moulded to accept the instru-
ments and suitable for sterilization in the
autoclave.

The screws and their instruments

Initially Lambotte only inserted self-drilling
and self-tapping screws with a lanceolated tip,
but abandoned them sometime before 1913 in
favour of a self-tapping screw which required
pre-drilling of a hole the size of the core diame-
ter using a manually operated device (Fig.6-2)".
He preferred to use screws as isolated implants
in cancellous bone and hardly ever inserted
them into cortical bone.

The Danis cortex screw was almost identical
to that of the AO screw with regard to dimen-
sion and pitch, but it did not have hollow grind-
ing. Therefore, the bone/metal ratio was 6/1
(Fig.6-3).

The Danis screwhead was dome-shaped with
a cruciform recess, the undersurface was flat
(Fig. 6-4). The drill bit was shaped so that it
could not slip. Both cortices were drilled with a
high-revolution electric drill. Finally, the near
cortex was enlarged by hand using a graduated
reamer to create a gliding hole (Fig.6-5). Danis
was the first to tap in cortical bone, but his

Fig. 6-2: Lambotte screws: top: self-cutting (based
on the drawing from 1907), bottom: the self-trap-
ping screws which required predrilling (1913).
Outer diameter 2-4 mm.

Fig. 6-3: Left: thread design of the Danis cortex
screw. Right: for comparison, the thread for metal
screws (from 1949 p.76).

depth gauge had to be screwed into the tapped
thread.

In 1932 Danis also constructed® the first
screw for cancellous bone “vis hélicoidale”. It
was self-tapping. By 1949 it had been simplified’
and could accommodate a washer (Fig.6-3). Its
thread was coarse, the shaft was slim.

The AQ cortex screw was “the brilliant nucleus
of the instrumentation” (Schn 11/14). The hex-
agonal recess was a completely new concept
(3.5 mm) and together with the round head of
the screw provided a better bite for the screw-
driver ensuring good control of implant inser-
tion. At the same time, the conical undersurface
fitted exactly into the countersunk space for
the screwhead, or centrally into the plate hole.
The first screws were made with the “sawtooth
thread” (ratio bone/metal approx. 1/1, Fig.6-6).
Cutting the screw thread was still tough going
and screw anchorage unsatisfactory (LM, HU).
The drawing from October 6,1958 — to which
Schneider refers — already shows a thread with
hollow grinding, for which the compressed
flank of the thread is almost perpendicular to
the screw axis and the ratio of bone/metal is 4/1
(Te 45). Fig. 6-7 provides an overview of the
AO screws. One of these is a self-tapping screw
with a short thread and a wide shaft (nowadays
called the “shaft screws”) which was not further
developed but was nevertheless mentioned in
“Technik” in 1963 (Te 45) (Fig.6-7b). An aim-
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®

Fig. 6-4: Danis screws (redrawn from 1949 p. 77):
top: cortex screw with slim shaft (pre-drilling
3.0 mm). Beneath it, a cortex shaft screw (after
drilling of 3.0 mm. sliding hole created manually).
Cancellous bone screw ("Vis hélicoidale”) with slim
shaft and washer. Finally, the plate screw with full
thread. Outer diameter 4.5 mm, inner diameter
3.0 mm, pitch 1.8 mm. The short nails (V-profile)
were not drawn, nor were the threaded bolts.

Fig.6-5: Double reamer (handle) by Danis to create
the sliding hole and possible space for the screw-
head for oblique screw insertion (from 1949 p.78).
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Fig. 6-6: The AO cortex screw. Construction drawing by Mathys, dated October 6, 1958. The dotted lines
were for the "sawtooth thread” produced in the first series and then abandoned. Solid lines:the final thread
design with a bone-metal ratio of 4:1. Drawings courtesy of Mathys inc.
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Fig. 6-7: Overview of the AO screws in AO 1959:
(a) Cortex screw.Head with hexagonal recess.Outer a @ @m L~ ilem
diameter of 4.5 mm, inner diameter of 3.0 mm.
(b) The self-cutting shaft screw — only produced for

a short period. {We thank Mathys Inc.for supplying b m

an example of one.) (¢) Cancellous bone screw with

short and (d) long thread (outer diameter of the

thread 6.5 mm and of the shaft 4.5 mm) (e) The

“malleolar screw” with hexagonal recess and sharp ¢ @ZW

tip.Outer diameter of thread:4.5 mm. (f) The “small

cancellous bone screw”:Philips recess, thread outer
diameter 3.5 mm, shaft 2.0 mm. d @ﬂmw

&)
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Fig. 6-8:Instruments for screw fixation: drill sleeve for sliding hole and 4.5 mm drill bit with stop. Insert drill
sleeve. 3.2 mm drill bit with stop.The drill bit is a little wider than the core diameter of the cortex screw in
order to reduce friction and improve compression. Graduated tap, countersink.
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ing device was screwed firmly in place and
guided the first wide drill bit with stop. The in-
sert drill sleeve fitted exactly into the pre-drilled
gliding hole and guided the second, slimmer
drill bit used to create the threaded hole. The
tap, graduated for the purpose of screw length
measurement, and the countersink completed
the instrumentation (Fig.6-8). The compressed
air power drill worked on a sliding scale and
could be set to revolve slowly.

The AO cancelious screw (Fig. 6-7¢, d) had
two different thread lengths. The unthreaded
part of the shaft was wide and could withstand
high torsional loads.

From the start, the AO had developed two
smaller screws:

The malleolar screw (with hexagonal recess)
(Fig. 6-7e) — intended for insertion into can-
cellous bone — was self-drilling with sharp tip,
short thread and an unthreaded, slim neck. It
was similar to some screws by Lambotte and
those of Baumann.

The small cancellous screws (Fig.6-7f) had a
flatter head with a conical hexagonal recess like
the Philips and a short thread. They were used
predominantly by Willenegger for navicular
fractures of the hand and were soon adopted by
the clinic in St. Gallen for a great variety of
anatomical sites.

Plates

After 1907 Lambotte utilized two types of con-
cave steel plates (Fig.6-9): the one — narrowing
at the ends — was for the diaphysis of femur and
tibia, the other for the metaphysis. The end part
was spoon-shaped and equipped with numer-
ous holes. Only short screws were inserted to fix
the plate in hard bonef. The Lambotte plates
were bio-logical, but not very precise. Neither
model was continued.

In 1938 Danis constructed the straight plate,
called the “coapteur” and illustrated in his book
of 1949° (Fig. 6-10a). The screws always en-
gaged in both cortices. Drilling was performed

through a drill sleeve with a spherical front (un-
certain verticality). The complicated compres-
sion mechanism had a limited range of dis-
placement (Fig.6-10b).

The AO straight plates (Fig.6-11) were origi-
nally named after their intended region of ap-
plication “for radius” (later called the “narrow
plate”): “for humerus” or “for femur” (later
known as the “broad plate”):

® The screw holes in the plate were conical and
countersunk. The undersurface of the screw
head fitted exactly into these holes, providing
drilling was central and perpendicular.

® Drilling was performed using a drill with-
out stop, guided through a thick drill sleeve
with wide contact zone sitting exactly in the
hole.

® The plate tensioning device was attached
next to the plate in a separate drill hole in the
bone and fixed into a notch in the last plate
hole. Due to its wide span it could also be
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Fig.6-9: The steel plates of Lambotte. Top: Plate for
the diaphysis, concave in the centre, narrowing at
the ends. On the right: cross section of a monocor-
tically fixed plate. Centre and bottom: the plate for
the metaphysis. Drawings from 1913 p.61.
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Fig. 6-10: (a) The Danis coapteur: the shorter, nar-
rower plate is 7 mm wide and 3 mm thick, the
longer one is 10 mm wide and 8 mm thick. (b) De-
tail: Compression system by means of a small axial
screw which exerted a compression force on the
plate screw in the oval hole at the end of the plate
thus displacing the plate. Maximum distance:5 mm.

Fig. 6-11: The AO straight compression plate with
instruments.Top: 3.2 mm drill bit introduced in the
plate drill sleeve, tap, screw driver.Centre:plate ten-
sioning device anchored to the plate.Bottom:Com-
pressed fracture. Not in the drawing: removed ten-
sioning device, final screws. The narrow plate is 3,5
mm thickand 11 mm wide.The broad plateis 7mm
thick and 16 mm wide.
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used for fine reduction. After successful com-
pression, it was removed and the end screws
inserted into the plate.

The contoured plates: in 1961 a thin T-shaped
plate was produced for the metaphysis (Fig.
6-12). Its wide end was designed to accept can-
cellous bone screws. The central shaft hole was
wide. Before tightening the screws, compression

< =)
=

Fig. 6-12: The T-plate from 1961 modified from
Te 259: slim implant, cancellous bone screw near
the head.Inthe central,oval hole,a screw s inserted
eccentrically but not tightened (a). The plate ten-
sioning device displaces the plate and compresses
the pseudarthrosis (b). After tightening the central
screw in its new position, removal of the tensioning
device and application of the most distal screw (c).

could be achieved by shifting the plate (Te 259).
The T-plate was followed by other similarly de-
signed implants for the metaphysis.

The semi-tubular plates (Fig. 6-13) were cut
from tubes which were intended for the manu-
facture of i.m. nails but which had been de-
livered with an irregular inner surface. The
implant was thin and flexible and had oval
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Fig. 6-13: The semi-tubular plate of 1962, initially
called the "tin plate”. It is thin and easily bent with
wide, oval holes (a). It rests on its edge on the bone
and acts as a splint.The screws have a range of free-
dom (b). I the screw is inserted eccentrically into
the plate, tightening the screw will effect a certain
amount of interfragmentary compression (c).
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holes which permitted tilting of the screw.
Later, it was noticed that by drilling at the edge
of the plate hole a compression effect could be
achieved when tightening the screw (Figure
Manual 1969 p. 38). Originally intended for the
“anterior tibial ridge” (Te 53), this implant was
soon applied at a wide range of anatomical sites.

The intramedullary nail

In the case of this implant, it was not a matter of
creating a new principle or new equipment, but
just a matter of modification. The disadvan-
tages of previous nails were: the stiffness of the
tubes (Kiintscher and Herzog), the elongated
linear construction (Kiintscher) and the sharp
tips.

The AO nail was manufactured from a thin
tube which was slit dorsally (and left closed
proximally). It had thin walls and was flexible;
the cross section was heart-shaped (Te 58). For
the femur, the nail was slightly bent to match the
physiological curvature of the bone. For the
tibia, the Herzog curvature proximally and the
two distal lateral slits (for insertion of the so-
called antirotational wires) was retained. The

nail narrowed at the distal end (Fig.6-14).It was
chemically and electrically polished inside and
out (corrosion had occurred with earlier mod-
els).

Reaming was performed over a guide wire
with the new flexible shaft designed by Mathys
(llustrated in “Technik” 1963 (Te 60)). It was
mounted using the angular drive with the
compressed air drill and replaced the manual
reamer and the Pohl’s rigid “Lentodrill” to ad-
vantage.

For insertion and removal a device was con-
structed in 1960 with an expandable tip which
could be placed on the nail head and locked
(Schn 1I716) (Fig. 6-15a). This was replaced
after 1962 by the threaded conical screw (Fig.
6-15b).

The angled blade plates

Previously, only single component steep angle
blade plates had existed for orthopaedic sur-
gery of the pelvis (Moore, Blount, Bosworth).
For pertrochanteric femoral fractures, dual
component implants were commercially avail-
able (McLoughlin type implants). Metallurgical
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Fig. 6-14: AO tibial nail. Construction drawing by Mathys dated November 25, 1959.The nail is produced
from one tube, slit dorsally, thin and elastic. It narrows at the tip and the lateral slits permit insertion of an-
tirotational wires. The tube is closed proximally and retains the Herzog curvature. The cross section looks
like a cloverleaf. Our thanks go to Mathys Inc.for the drawings.
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Fig. 6-15: AQ insertion and extraction systems for
the intramedullary nail.(a) The system in 1960 with
locking clamps that would expand and lock in the
head of the nail. (b) The system in 1962/63: conical
threaded screw which could be screwed into the
thread in the head of the nai.

problems had been observed with these im-
plants and the connecting screws were not
strong enough.

The angled blade plates designed by Miiller
were an important innovation in orthopaedic
surgery and traumatology. The blades only dis-
placed a small amount of bone tissue and were
rotationally stable. The shaft was similar in
shape and dimension to the broad plates. The
angles were originally 130° or 95°. An important
aid was the seating chisel, a precursor of the
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plate blade and also a reduction aid. There were
other instruments available for use as aiming
devices and to guide the plate.

Initially, angled blade plates (sometimes
straight plates as well) with a sliding inset in the
shaft were manufactured to permit a certain
amount of impaction. This design (Fig. 6-16¢)
is illustrated in the 1961 Guidelines, but only de-
scribed in the book by Schneider (Schn II/15).
There are several examples in the documenta-
tion.

The external tensioning device

Miiller had his threaded rods constructed very
early on (also useful for distraction) (Fig.6-17).
They were applied in interventions for os-
teotomy, arthrodesis, and pseudarthrosis. He
writes (Te 72) “They combined the advantages of
Charnley’s and Hoffmann’s methods”, In the lat-
ter case, he is referring to the external fixator
which was being applied in many hospitals in
traumatology®.

The basicinstrumentation of the AO was still
in clinical testing at the beginning of 1960.
There were constant complaints and sugges-
tions for improvements. Schneider (Schn I1/27)
quoted, for example, excerpts from a letter from

Fig.6-16:The AO angled blade plates as
shown in drawings in the Guidelines of
1961. (a) 130° plate for pertrochanteric
fractures, (b) for femoral neck fractures
(c) Plate with gliding inset (no longer
mentioned in "Technik” 1963). (d) “right-
angled plate” for the distal femur.
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Fig.6-17: Threaded rods for the external locking sleeve, developed by Miiller 1952-1957. Compression by
assembling Steinmann nails as a frame construction (left) or with Schanz screws as a clamp system for chil-
dren (distraction by the outer rods).

Miller to Mathys of February 22,1960 in which
various problems were addressed (e.g. screws
and taps) and in which modifications were pro-
posed.

The AO instrumentation was a much heeded
innovation. By 1960 Miiller had already demon-
strated it in one place or another.

Even before the first public appearance of the
AO, the news had got out. It was a topic of con-
versation among experts and seemed to meet
undeclared needs. The opportunity to obtain the
instrumentation, not yet for sale, was an impor-
tant one and for some clinic managers the pri-
mary motive for participation at the first AO
course in Davos (HU). A certain degree of cov-
etousness and pressure to make it generally avail-
able was felt. This has already been reported.

Documentation, an other
pillar

Documentation is closely related to instrumen-
tation since it was also a very early idea and the
two developed in parallel.

The result of a treatment can only be evalu-
ated by follow-up which is a commandment of
medical ethics. It leads to critical assessment of
the success of treatment.

The result will either confirm the actions of
the surgeon or force him to act differently.

An uninformed patient may not always un-
derstand the purpose of the follow-up assess-
ment. He may think: “Nice of him to think of me,
but go there specially?” or “Was I just a guinea-
pig?” or “I'm alright, what should I go there for?”
or “He made a right pig’s ear of it. 'm not going to
him again”. General practitioners are often of
the opinion that their aftercare is more than ad-
equate. They may regard the concerns of the
surgeon as interference. For these reasons, it is
almost impossible to obtain all late results for
any patient sample. Incomplete statistics are the
rule.

Documentation is the next step in follow-up.
It increases the scientific credibility of a treat-
ment method and is well suited to promoting
confidence in it. The objective is to record a
fact or a condition as proof, to store it and to
make it visible and accessible to others. Today
this is called “transparency”. Thus, methods,
techniques, and results can be compared and
made available for teaching and research pur-
poses.

The assessment of fracture healing requires
a great deal more time than other pathologies.
An even longer period of time is required for
the functional adaptation of the patient after an
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orthopaedic operation. Some complications
(e.g. necrosis of the femur or humeral head)
may only become manifest very late. This ex-
plains why orthopaedic surgeons attach great
value to long-term documentation. The radi-
ograph is the ideal basis for documentation.
Although it is a good indicator, it is not suffi-
cient. A record of functional outcome is more
important.

Lambotte, Danis and Béhler fol-
lowed up their patients

Lambotte, working on his own, had a com-
plete overview of his patient sample. In his
second book published in 1913 he presents
more than 1°000 figures in his report of the
results of treatment of over 500 patients. The
available documents include drawings (1907)
and reproductions of radiographs (1913),
the majority of which only record fracture
and operative technique. The late results were
only partially documented, but the course of
healing is generally given in the legends. In
many cases, photographs showing functional
outcome are available. Lambotte’s record of
late results may be described as practically
complete.

Danis as the chief surgeon of a university
clinic had to admit that only those patients
could be assessed who accepted the invitation to
attend a follow-up examination’. Exact figures
are given for malleolar fractures®. After 132 op-
erations, late results were obtained for 79 frac-
tures. The record was the radiograph.

Only Bohler’s clinic was able to record the
course of healing up until the conclusion of
treatment continuously and completely for its
gigantic patient sample. This is owed mainly to
the fact that all patients were insured, i.e. com-
pletely dependent on the institution, and to the
paramilitary organization and discipline of the
clinic.

Each patient in Béhler’s clinic had a file
sorted according to diagnosis stored in the
“Journal books™ These contained all details of
the accident, the treatment and a drawing of the
fracture. To cope with a greater volume of statis-

tics, these data were transferred onto “Hollerith
punch cards” (introduced at the end of the 19th
century in the USA, a forerunner of IBM) which
could be sorted mechanically (LM).

AO Documentation

In 1951-1952 Miiller recorded his osteosynthe-
ses in Fribourg with clinical controls and radi-
ographs. He had slides made for his lectures. For
the reproductions in his doctoral thesis in 1957
he photographed the radiographs with a Leica
camera. In the following year, he had the idea of
recording his operations using miniature copies
of negatives (1:1).

In Davos the radiographs of the accident and
the osteosynthesis were photographed with the
Leica camera and miniature copies of these
stuck onto the back of cards which had the pa-
tient’s personal details and data on the front. Af-
ter 4 and 12 months the miniature pictures of
the follow-up assessments were added. Thus,
for a completely documented fracture there
were 8 pictures on the card after one year (Fig.6-
18). If complications occurred, additional cards
were required for the record.

By standardized notches around the borders of
the cards, details of the accident, the findings,
and the operation could be marked. Certain
features could be “extracted” from a series of
cards by sticking a needle through them. This
method was time-consuming and not entirely
reliable. The members did not work much with
this system.

In Davos two documentation cards were
produced each time. One was returned to the
surgeon (with the original radiographs), the
other remained, as for the negatives, in the cen-
tral archive. The surgeon thus retained an
overview of his own results and could also ac-
cess the techniques and results of other mem-
bers of the group from the central archive for
purposes of checking and/or evaluation. Slides
could be made from the negatives (most of
which are still available today).

The quality of the radiographs varied. It was



The four pillars of the AO and the Cooperation

113

_._i.,?e?, ?‘.zr‘.’|"972..o.'iu.'...z ...'E'.‘
1 T 4 2 1|0 ¥ & 1 o
(JEIE N N N 000 VoOoOOOEOSOEOPESODOEPO .....:"ﬁ'ﬁ*
P VERLETZUNG o e
"”. ‘JAHRGANE:‘;?1§! .;.
o
.D . . RONTGEN-NR.: .,E: .
"H.§ o5
-9 ME Y
.w.-!- E @=-q
g -4
-
o=0: .| e2a
d H
-g £ [ X |
e<0 o Y |
e-0:
3 3.6.59 o=
=07 - - q
"= B
o=@ HE X |
: =
LAl 4 -le=q
E
.3'3 [ N |
o=@ | [ LY |
N
«
e-e|: ¢
oso =
Y 5.1.61 o
2 o3 ¢
e o= q
E] [ TR Y 1 Et 6, 07 13 9% €2 t3 52 9% I 83
0 EEX KR

0
ooo.io.o

oig8334 }

143 l

......"...
T b L 0|1 & ¥
...

Fig.6-18:The back of a punch card from AO Documentation with miniature copies of radiographs stuckon.
Photograph of the original index card for the patient in Fig.8-28.The corresponding code sheets have been

reproduced in appendix p.223-225

greatly improved by the introduction in 1963 of
the so-called Log-Etronic-Machine. This sys-
tem had been used by the allies in the second
World War to optimize aerial views of the Ger-
man Atlantic Wall. The new device partly auto-
mated the process but, above all, it enhanced the
contrast of the pictures. From then on AQO slides
and reproductions of radiographs were of the
highest quality (first shown in “Technik” in
1963).

To create uniform records of clinical findings a
standard data carrier also had to be devel-
oped which corresponded in content to a sum-
mary of the case history. In this way, it was pos-
sible to make comparisons and later to evaluate
large numbers.

For this purpose the so-called “Code sheets”
were introduced: the surgeon could enter the

data into the appropriate spaces on a printed
form. These were then continuously evaluated
at the documentation centre. Three code sheets
were drawn up: the first for the fracture and pri-
mary treatment. A second was to record the pa-
tient’s condition at four months. After this time
fracture healing is either assured or complica-
tions requiring treatment have occurred. The
third sheet was to be filled out after one year. By
this time, the definitive functional and radi-
ographic result is known, the implants have
usually been removed and social reintegration
has been achieved.

A few code sheets from 1959 still exist.
An example for the patient shown in Fig.
8-28 has been reproduced in the appendix
p. 223ff.

This was the technical side of the very time-
consuming AO documentation system. [n 1963
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experts were employed for the computerized
evaluation of the standard questions on the
code sheets.

The essentially new aspect of AO Documen-
tation was that it was a collection of material
from a whole group of independent surgeons.
The files of each member were open to all the
other members. Criticism and central evalua-
tion led to optimization of indications and
techniques. In this way, large numbers of cases
were soon available for statistical evaluation, for
lectures and for publications. The producers
were also interested in it.

The contribution of all members to docu-
mentation was obligatory — as stated in para-
graph 12 of the Statutes. Only Patry and Bau-
mann as senior members were exempted.
Participation was based on a very strong feel-
ing of community and trust that had grown up
over the years. It required experience, hard
work, and personal commitment. It was fi-
nanced by the members themselves; they paid
18 CHF to Davos for each documented case
(Schn I1/51).

Each member had to organize himself so that
he could perform correct documentation which
involved a preparatory period. To the merit of
the system, a large number of cases with com-
plications were extensively recorded. Schneider
writes (Schn 11/15) “The urge of the AO to docu-
ment was so great that on August 1, 1959 (two
months after the Laboratory had opened) — Frei
(chief lab technician) announced in a letter that
so many radiographs had been received that, as a
result, only a limited production of slides was now
possible”.

At the end of the first year of operation
(June 1960) about 1000 osteosyntheses had
been recorded. By 1964 about 5000 more had
been added. Examples can be found in Chap-
ter 8.

AO documentation was certainly never with-
out omissions, but these can only be assumed.
It is highly probable that all patients operated
at that time in Chur, Zirich-Waid, Liestal,
Grenchen, Grosshéchstetten and Interlaken
were recorded and from November 1960 all

those in St. Gallen as well where the osteosyn-
theses were given consecutive numbers —as seen
from the examples in Chapter 8.

Records of the further course of healing based
on the follow~ups at 4 and 12 months re-
mained patchy. For patients living a long
way from the hospital, the late assessment was
associated with an enormous investment of
time and effort. A further hindrance was that
the doctor responsible for aftercare was un-
known to the surgeon and was either unfamil-
iar with operative fracture treatment or op-
posed to it. The majority of patients coming
from abroad were put back in plaster once they
got home. It was not unknown for the metal
simply to be taken out (HU). These experiences
prompted Allgéwer to write his information
booklet for fracture patients in the autumn of
1961.

To obtain statistics which included all the late
results of a complete series, it was necessary to
take into account the patient samples from all
the various clinics. At the Congress of the Ger-
man Society for Surgery in 1963° Miiller, All-
gower and Willenegger presented five such se-
ries with data from over 850 fracture patients
(lower limb and malleolar fractures), complete
with follow-up. The 188 tibial osteosyntheses
shown in “Technik” (Te 125-165 and 328-336)
were part of this sample.

Follow-up in the documentation was re-
garded by the promoters themselves® as the
weakest link in the teamwork of the AO. There-
fore, it was planned that from 1963 general doc-
umentation would be taken to its conclusion
only for certain fracture sites.

Of eminent importance for the AO was the
record of complications and failures from
which a great deal was learnt. Schneider cites
(Schn 11/26) the letter from Miiller of January
26, 1960 in which he says to the members: ...
you should therefore classify all such cases so that
the total number, including all failures, is avail-
able at the next AO meeting.”

In June 1962 Miiller, still in St. Gallen, took
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over direct management of the documentation
centre and transferred it in 1967 to Bern.

Beyond the AO the importance of documen-
tation for clinical practice and teaching was not
always understood. Latterly, interest has also
been dwindling within the organization.

There is an important relationship between
documentation and the classification of frac-
tures. This only became fully apparent later
on with Miiller’s “AO Classification of Frac-
tures”!?

Teaching, an other pillar

The content of this section can be defined as: es-
tablishing and transmitting a common treat-
ment concept subject to constant improvement
on all levels of communication.

From 1952 person fo person training was
typical for the slowly expanding group of sur-
geons. The situation was one of mutual teaching
and learning, i.e. no conventional teacher-stu-
dent or master-subordinate relationship. Al-
though Miiller introduced most of the ideas and
the instrumentation and was foremost in oper-
ative technique for the locomotor system an
attitude of equality with his experienced and
more senior friends was always maintained.
Teaching was never a monologue, but always re-
ciprocal give and take. If Miiller states that he
“learnt a lot” from Schneider, it is not a matter of
politeness. The work of the guest surgeon
Miiller with the AO members to be, through
which he gained insight into their everyday
problems, re-awakened his interest in trauma-
tology, as he says himself. He was, so to speak,
called away from pure orthopaedics by these
friends.

Opinions were influenced before 1958 by con-
vincing demonstrations in clinical practice and
not by authoritarian behaviour, also by gaining
practical experience and keeping each other
informed. Only this open communication and
discussions in small groups can explain the
later cohesion under the difficult circum-

stances of the early years. The typically Bernese
steadfastness must have been behind it. When
in 1959 operative interventions could com-
mence in the clinics with the specially devel-
oped instrumentation, a uniformity of thought
and action was already present amongst the
members.

In the following years, the Guidelines be-
came fundamental to the standardization of
methods and technology. This will be referred
to again in Chapter 7.

Lectures

At first lectures were only held for small groups:

e Very early on Miiller had already spoken re-
peatedly in various places about the treat-
ment principles of Danis and his experience.
This topic was occasionally presented by
other members speaking to small groups.

e At the AO meetings, introductory lectures
were held on the main current topics. On
the basis of the subsequent discussions, the
Guidelines were revised. For these lectures
to small groups the principle of “docendo
discimus” was valid: the lecturer educates
himself in content and form. At the AO
meeting in Interlaken in March 1960 the lec-
tures were held as a dress rehearsal for the
main presentation at the upcoming sur-
geon’s congress in Geneva and were “exposed
to the criticisms of the plenum” (Schn I1/27).
Prominent guests from foreign countries
were in attendance.

® The lectures at the AO meetings and courses
also served to support the next generation:
younger coworkers who had concentrated
especially on topics of interest had to present
them. They were however not left to their
own devices but didactics, form and content
were checked and criticized in advance. With
Allgower a dress rehearsal of a different kind
(called the “test gallop”) was held to make
sure the lecturer kept to time (HU). Wil-
lenegger indoctrinated the younger lecturers
down to the last detail. Later — when travel-
ling to courses on distant continents he cor-
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rected the logical coherence of the lecture,
the choice and sequence of the slides, etc.,
during the flight.

Publiclectures —based on experience with the
instrumentation were given by the AO from
1960:

® at the trauma convention of the Berufsge-
nossenschaften in Freiburg i.Br. in March

® at the congress of the Swiss Society for
Surgery in May 1960 in Geneva and at the ex-
traordinary meeting on November 24 in
Bern. In addition to the many objections
evoked by these lectures, they also awakened
a general interest in the presentation topics.

@ in 1962 a select group of AO lecturers spoke
at the Mid-Rhine Surgeon’s Congress in
Schaffhausen and Miiller and Bloch also lec-
tured in the same year at the Congress of the
Swiss Society of Surgery.

@ after 1963 the AO members often held lec-
tures at such events; the doors had been
opened.

® The content of the lectures was often pre-
sented to a wider circle by means of subse-
quent publications, e.g. the summary of in-
formation in the “Gemeinschaftserhebung”
[Common achievements and records]’.

The experience and confidence of the cowork-
ers meant that at public appearances the lecture
topics were not the sole domain of one person.
For example, on November 24, 1960 in Bern
Bandi lectured at short notice on screw fixation
of the tibia instead of Allgéwer who had fallen
ill. In 1962 Schenk unexpectedly had to deliver
Willenegger’s lecture at the German Surgeon’s
Congress in Munich (Schn 11/49). Later on, for
example at the courses, the request for a lecture
was often received at very short notice (HU).
The basic principles were general knowledge;
each member had his own experience to report
and additional material was obtainable from
the documentation centre.

The AO Courses

Schneider writes in 1969 in summary that
“....osteosynthesis is a difficult operation requir-
ing special training. We initiated the courses in
recognition of this fact ... and in order to ease re-
sponsibility for the widespread use of the instru-
mentation ... since many incidences of poor per-
formance, bone necrosis, material failures, and
even infections can be explained by incorrect indi-
cation and technique.” (Schn I1/24f).

The courses served the purpose of improving
theoretical knowledge and practical handling of
the instrumentation.

Such courses to introduce a new concept of
fracture treatment and for practical training
with the instrumentation were something com-
pletely new. How attractive they were is appar-
ent from the list of participants at the first
course (Appendix p. 237/238). The courses set
new standards for education in trauma surgery
in general and for the introduction of new tech-
niques.

The course structure was developed by Miil-
ler. It consisted of alternating lectures on basic
principles and techniques with subsequent dis-
cussions. The introduction to the instrumenta-
tion was followed by exercises to practise its
application.

The titles and content of the course lectures
corresponded more or less to those given at the
meetings. Innovations in the instrumentation
and theoretical lectures on metallurgy and ani-
mal experimentation were continuously inte-
grated.

The practical exercises on cadaveric bones
were a new idea. The participants were able to
gain basic experience with the instrumentation
before operating on patients. This was impor-
tant in preventing technical errors. Here some
more detail:

Procuring cadaveric bones was very difficult
and expensive. It was the business of a few insid-
ers — sometimes by way of illegal shortcuts (e.g.
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the pathology attendants). It was best not to ask.
Transportation of the bones to Davos was also a
confidential matter. Once a colleague from St.
Gallen travelling in his Volkswagen with his bag
of bones collided with a delivery van. Our man
“failed to stop” (DA), but left us an entertaining
caricature of his mishap (Fig.6-19).

Fig. 6-19: Caricature of a collision during trans-
portation of the cadaver bones to the courses in
Davos.

Work on porotic bones was generally poor
and also to some extent unrealistic. Drilling was
too easy and screw anchorage was often insuffi-
cient. It was necessary to wear protective cloth-
ing and rubber gloves. The floor had to be cov-
ered over because fat would drip out of the
bones. This situation did not change until much
later when artificial bones were made available.
The first discussions on this topic (initiated by
P.von Rechenberg) took place in 1970 (TK May
8). Many years passed before they were intro-
duced.

Disposal of the used bones after the courses
was sometimes an even bigger problem re-
quiring initiative and imagination. A veil of si-
lence was drawn over the various “atypical” so-
lutions.

In the afternoon, there was a break from work
lasting several hours. The participants and ac-
companying persons could enjoy the fresh air or
winter sports.

Up until 1965 all courses were held in Davos.
Even for the first course with 66 participants
and a total of 92 people actively involved the
premises at the research institute were cramped.
As the number of participants rose in the fol-

lowing years, temporary solutions had to be
found: lectures were held in the local cinemas,
practical exercises in empty rooms of sanatoria
or hotels. In 1968 the practical exercises were
held for the first time on the well-suited prem-
ises of the subterranean emergency hospital
beneath what later became the new congress
centre.

Guests of honour were also invited to the
courses. These were persons of international
reputation who did not belong to the AO or
were even opposed to it. They held a lecture
on their own experience. It was especially im-
portant to hear their critical appraisal of the
courses.

The collaborators from the AO hospitals par-
ticipated enthusiastically in the learning experi-
ence. Foremost was the team from St. Gallen
which produced models and films and cut and
stuck them together until late into the night
(tension band technique, plate fixation of fore-
arm fractures, etc.). “When a foreign guest asked
Miiller how long his assistants worked, he an-
swered: “8 hours”, The guest worked out that that
could not be right because they came at 8 a.m. and
were still there in the evening. The answer from
Miiller was: “They are in employment for 8 hours,
the rest of the time they are working to advance
their education” (BH).

The situation was similar in Chur and Lies-
tal, although perhaps a little less hectic.

Here we must also mention the supervi-
sion and information for guests visiting the
hospitals and attending the operations as spec-
tators.

@ The orthopaedic operating schedule of Miil-
ler working with various constructions in
Liestal from 1957-1960 is an example.

e The tour to AO hospitals organized by Miil-
ler in February 1960 for a group of French
orthopaedic surgeons has already been re-
ported.

e Following inauguration of the clinic in the
autumn of 1960 a stream of visitors from all
over the world poured into St. Gallen. To
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avoid complete obstruction of work, special
visiting days were reserved. A short, trans-
lated report by a coworker (BA) says:

® They were generally groups of two to three or
even six to fifteen participants, not beginners
but mostly experienced surgeons from various
countries which also made demands on our
language skills. We took refuge in standard
phrases we had heard from the boss such as:
“crazy case” “nearly perfect” “what would you
do in such a case?” etc. It was constantly neces-
sary to integrate praise and criticism, question-
ing, transparency. All in all, a very stimulating
situation”

® These visits often led to valuable personal
and professional relationships: away from
the role play and back to the natural order of
professional reality.

® Much the same was taking place at the insti-
tute in Davos. The list of guests for 1960 has
been duplicated in Schneider (Schn II/27f).
Many of this visitors had also been to the
AO hospitals because they were on “tours of
Switzerland”.

® There were also frequent visitors to the other
AO hospitals. All of them were received in the
“spirit of the open door” (Schn 1/5).

Research, an other pillar

Schneider writes in 1983: “May the AO remain a
scientific vanguard” (Schn I1/101).

The declared goal of the AO is the STUDY of
osteosynthesis (paragraph 1 of the Statutes).
Study means primarily the processing and
analysis of your own actions with reference to
an evaluation of the literature: this is clinical re-
search.

Then, the search for fundamentals and for
the relevant biological and physical laws and
application of them in clinical practice: this is
experimental, biomechanical and metallurgical
research.

Clinical Research

Any work done in the field of surgery must be
based on clinical research, that is, on observa-
tions made in the operating theatre, at the bed-
side, and in the course of healing and its evalua-
tion.

Leriche! says on this subject “... it is our
daily responsibility. It has always been the great
work of the doctors. It is not second rate research.
For the inquiring mind every illness is an experi-
ment which must be correctly understood .. a great
deal of pathology has only emerged from anatom-
ical and clinical observations.”

For bone tissue, which only grows and heals
slowly, a particularly long observation period is
necessary in order to assess the results.

On the basis of the principles of Danis,
Miiller had already published his own results
for various pathologies before 1958'%%. In 1958
he produced a work on the treatment of pseud-
arthrosis together with Allgower'“.

The young AO adopted the theories of Danis
and - applying the new instrumentation —
produced publications and numerous lectures
reporting their cases. At first, these were based
on patient samples from the larger hospitals,
then — for less common injuries — also on the
central documentation. The most important
were:
1961 Allgower on screw fixation of the tibia
Schneider on intramedullary nailing of
the tibia
Willenegger on dislocation fractures of
the ankle
Weber and Vasey on osteosynthesis of
olecranon fractures
Miiller and Vasey on open diaphyseal
fractures
Bloch on plate osteosynthesis of forearm
fractures
Miiller on operative treatment of malle-
olar fractures
Miiller, Allgower and Willenegger: Com-
mon achievements and records (Ge-
meinschaftserhebung)

1962

1963
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These publications are given in the References
of the book entitled “Technik der operativen
Frakturenbehandlung” (Te 237-357)" of 1963.
The book itself is a review publication of the
clinical work of the AO group.

Experimental research

Leriche says that with this addition clinical ob-
servation becomes “an essential science” '°.

At the time of founding in 1958 the members
were aware that callus-free fracture consolida-
tion assisted by stable osteosynthesis was only
based on clinical observations and that there
was an urgent need for experimental substanti-
ation.

Danis had expressed this in 1949 as'” “Les no-
tions que nous possédons sur les pressions et les
tractions ostéogeénes sont purement qualitatives
... ou empiriques. Aussi leur étude expérimentale
s'impose-t-elle sans contredit”. Which means in
English “Our knowledge of osteogenesis under
compression and traction is purely qualitative ...
or empirical. Experimental investigation of the
same is imperative”.

The lack of animal experimentation and his-
tological analysis was probably the main reason
for the vehement refusal of impartial clinicians
and scientists to accept the AO. Schneider writes
(Schn 11/19): “They simply did not want to be-
lieve us when we said that bone healing was possi-
ble without the usual callus”

Two issues were paramount:

® jsresorption at the fragment ends (as postu-
lated by Bohler) indispensable? If so, then
lasting stable osteosynthesis would be im-
possible.

e what is the histological course of this type of
cortical bridging of the fracture?

The Hungarian anatomist Krompecher in De-
brecen stated in 1937 in his book “Die Knochen-
bildung” [Bone formation]'® that he had simu-
lated “primary angiogenic bone formation” in
animals, tested it under various conditions of
mechanical loading, and obtained proof of it
in humans. But, due to the political unrest at

that time his manuscript remained unheeded.
Within the AO, his work was only known to
Willenegger (SR).

The question of osteolysis at the fragment
ends was tested early on by Bassett of the Co-
lumbia University in New York in his own ex-
perimental model. He created an oblong defect
in the canine radius and sheathed the defect —
after removal of the endosteum and periosteum
— in a Millipore membrane impermeable to
cells. As hypothesized, new bone formed in the
defect.

Thus, it appeared to be proven that bridging
of smaller defects did not require the perios-
teum or the endosteum and that the repair
could be generated directly from the Haversian
system. The experimental model and the histol-
ogy are illustrated in “Technik” (Te 14); the rele-
vant publication appeared in 1961'". Bassett
also spent various periods of time in Davos
working on compression and tension measure-
ments on tissue cultures (PS).

Wagner was scientific assistant at the ortho-
paedic clinic in Miinster at the time. This clinic
was very well equipped for animal experimen-
tation. His boss, Professor Hepp, was very active
and interested (participant at the first AO
course in Davos in 1960). Wagner started with
investigations of screw anchorage in bone and
callus-free fracture healing. The AO screw was
superior to other available implants in design
and surface quality. Wagner writes: “I took on
this task with great scepticism since I was well ac-
quainted with the accepted opinions of the day. I
have to admit that even after the first experiment
‘Saul’ had become ‘Paul’ The most challenging
part of these investigations was to demonstrate the
interrelations between mechanical forces and
bone structure. In principle, we were familiar
with Wolff’s law of transformation and Pauwel’s
observations, but these gentlemen had drawn
their conclusions from observing natural phe-
nomena, whereas in an experiment various me-
chanical forces can be artificially introduced and
their consequences directly evaluated from radi-
ographs or histological specimens. This was an ex-
tremely fascinating undertaking in the light of
contemporary knowledge”.
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First, Wagner turned his attention to the AO
cortex screw. Osteolysis did not occur. In fact,
living osteocytes were observed at the bone-
to-metal interface. The implant had to be inser-
ted according to the instructions (pre-drilling,
tapping). For commercially available screws, ex-
tensive fibrosis of the screw track developed
(Fig.6-20).

Findings were similar for the cancellous bone
screw. He implanted it at an oblique angle in the
tibial plateau of a young dog and left it there for
five months. Thus, it was continuously sub-
jected to the pressure of growth from the epi-

physeal cartilage. It did not loosen. On the part
of the screw thread exposed to pressure there
was increased density of the cancellous bone
(Fig.6-21).

These investigations have been described and
the original figures reproduced in “Technik” (Te
8-12). The work continued for several years and
was published from 1961-1964.

Thus, it seemed proven that under stable con-
ditions pressure had an osteogenetic effect.

Somewhat later the anatomist Schenk in
Basel, encouraged by Willenegger and working
constantly in collaboration with him towards

Fig. 6-20: From Wagner’s experiments: Top: Screw
holes in the cancellous bone of the greater
trochanter of a dog. Thin bone lamellae have
formed in a reqular pattern on the rounded thread
of the AO cortex screw. Between the lamellae and
the screw, a fine layer of connective tissue has
sometimes formed. Bottom: In the fine thread of a
screw from another system, the sharp edged
thread has been irregularly filled with bony tissue
(Figures from the AO course 1961).

Fig. 6-21: From Wagner’s experiments: A cancel-
lous bone screw bridging the epiphyseal plate
at the distal end of the canine femur was exposed
for three months continuously to the effects of
growth. On the compression side of the bone
thread (left), an increase in the density of the can-
cellous bone has occurred as an expression of func-
tional adaptation to continuous mechanical pres-
sure (scientific meeting of the AO in July 1962 in
Davos).We thank Professor Wagner himseif for Fig-
ures 6-20 and 6-21.
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Fig. 6-22: Experiments by Schenk: Direct bone healing of a transverse osteotomy of the canine radius. Dis-
appearance of the osteotomy line on the radiograph after eight weeks.Right:enlarged view of the longitu-
dinal section after 10 weeks: the osteotomy site has been largely bridged by Haversian remodelling. At the

upper margin, bone deposition on the screw thread.

the same objectives, started animal experimen-
tation to investigate the AO compression plates.
He regarded the canine radius as the ideal bone
in terms of biological structure. The leading
pharmaceutical company in Basel, Hoffmann-
La-Roche, gave the two men access to their “dog
compound”.

Fritz Straumann also helped with experi-
mental design. He had a circular saw made by
one of his vacuum cleaner companies which
could cut 0.2 mm thick sections. Thus, the
freshly fixed, non embedded, undecalcified
bone could be cut, stained, and examined mi-
croradiologically.

A grinding technique originating in 1913
and described by Krompecher was adopted to
process the freshly fixed, non embedded bone.

The sections were then stained by hand with
fuchsin.

First, the healing processes of an artificially
created defect pseudarthrosis under pressure
from the plate were investigated. Consolidation
was achieved “without surplus callus formation”,
whereby the screw had not loosened “despite
maximal loading”.In“Technik” (Te 15) the radi-
ographs from this experimental series are pre-
sented (Fig.6-22). The corresponding publica-
tions appeared from 1961-1964*' and were very
important for the AO.

Then, the callus-free consolidation of an os-
teotomy under alternating compression loads
was investigated histologically. It turned out
that a very thin devitalized layer occurred ini-
tially at the near cortex where the fragments
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Fig.6-23:Experiments by Schenk: Histology of direct contact healing of the near cortex where pressureis
fully exerted at the osteotomy site. (a) Fresh osteotomy. (b) Migration of osteons into the osteotomy gap.
(c) After six weeks numerous osteons have migrated across the contact zone. The osteotomy site is still
visible.

were in close contact. This layer was soon re-
placed and bridged by the ingrowth of Haver-
sian canals. New osteons had advanced across
the gap and a sort of “mortise and tenon” effect
had been created (Fig.6-23).

At the far cortex where there had initially
been a slight widening of the gap due to asym-
metrical loading, cells migrated from the peri-
osteum and endosteum and then direct filling
of the gap with non lamellar bone occurred.
Periosteal callus formation was not seen. After a
delay, this gap was also bridged from the Haver-
sian system. Later, the terms “contact healing”
and “gap healing” were used to describe this
process? (Fig.6-24).

Thus, a further scientific basis had been
established for direct fracture healing. It had
also been proven that “the effect of pressure was
not so much bone degenerating as bone regener-
ating” (Tell) and that “pressure led to impor-
tant additional stabilization of the bone frag-
ments”.

These results, obtained by several researchers
working independently of each other in differ-
ent places now confirmed the AO theory as de-
rived from clinical observations.

Research at the Laboratory for Experimental
Surgery is summarized in the Annual Reports
of 1960-63%. Here experiments of a different
sort had started: under the leadership of All-
gower, who spent two days in Davos almost
every week, experiments were being done on
small animals (mice, rabbits) to investigate
burn toxins, wound healing, and haemorrhagic
shock. The surgeons at the clinic in Chur were
delegated to take turns: Burri, Gruber, Seg-
miiller, and Matter. Burri’s work on central ve-
nous pressure, that is, the circulatory parame-
ters for shock diagnosis (“shock index”) went
into immediate clinical application?. Likewise,
the work of Gruber and Siegrist et al. on blood
volume measurement?®.

Early on, tissue culture and later organ cul-
ture (chicken femora) were used in various ex-
perimental designs under the leadership of Dr.
Lotte Hulliger: for example, toxicity testing of
various substances and metal alloys in collabo-
ration with Ms O. Pohler in Waldenburg.

In Davos in 1961, under the leadership of
Willenegger, Schenk and Straumann, experi-
mentation was done on sheep to investigate the
interfragmentary pressure exerted at the os-
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Fig. 6-24: Histology of gap healing at the far cortex (where slight gaping occurs due to pressure at the op-
posite cortex). (a) Gap of 0.2 mm one week after osteotomy. (b) After four weeks the gap has been tem-
porarily filled with lamellar bone.(c) After 10 weeks the osteotomy site has been extensively bridged by re-
generated cortical bone.Our thanks go to Professor Schenk himself for providing Figures 6-22,23 and 24.

teotomy site over time and to compare it with
histological results. For this purpose, ferromag-
netic plates (incandescent nickel) were im-
planted and continuous measurements taken in
an induction coil. The lab journals for the ex-
periments still exist. After the lecture on this
subject in 1962, the relevant manuscript was
published?. The method was, however, too
complicated.

In 1962 Perren (together with the ortho-
paedic surgeon Huggler) started his biome-
chanical testing. He was based in Chur and went
to Davos for two days a week. He was the first to
make use of strain gauges for pressure measure-
ments after osteotomy in the sheep. With these
it was possible to show that after an initial re-
duction of approximately 20% due to the visco-
elasticity of the bone, pressure values in vivo
only diminished slowly and after two months,
that is, after initial bone healing, about half the
compression force remained active. Thus, Per-
ren proved that pressure necrosis, generally un-
derstood as pressure related resorption at the
fracture surface, did not occur after compres-
sion osteotomy and that the stabilizing effect of
compression could be applied without biologi-

cal disadvantages. In the same period of re-
search, he discovered the reason for the resorp-
tion processes observed by Bohler at the frac-
ture site and in relation to unwanted implant
loosening as a result of micromotion which oc-
curred under functional load in the absence of
preload?.

After Herbert Fleisch took over management
of the laboratory on May 1, 1963, biochemical
investigation of bone tissue commenced. His
collaborator was the chemical scientist, Ms Sil-
via Bisaz.

Research in physics and metallurgy

That metal implants could cause pathological,
physical-chemical reactions in the living organ-
ism had been largely negated by the forerunners
of the AO:

& Lambotte fixed his plate (originally made of
aluminium, later steel) with steel screws. He
was of the opinion that so-called incompati-
bilities were symptoms of creeping infec-
tions, the consequence of inadequate asep-

sis?®.
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® Danis” essentially agreed with him, but
emphasized that the steel had to be com-
pletely rustproof (“vraiment inoxydable”).
Then the question of chemical compatibility
(“tolérabilité”) no longer arises. At that time,
he had access to V2A steel (containing 18%
chromium, 8% nickel). On the basis of his
own observations he rejected the application
of implants and drill bits made of different
metals or different steel alloys.

The contacts originating in 1960 between the
AO and the Dr. R. Straumann Institute in Wal-
denburg have already been reported.

For a physicist who concerns himself only
with lifeless matter, the questions arising in rela-
tion to biology and surgery came “as if from an-
other world” (PO). Both sides were challenged
to recast their logical and conceptual thought
processes.

A typical example of this was a verbal ex-
change which apparently really took place:
Miiller announced: “The AQ has the best steel in
the world; it comes from Sweden” to which he
received the equally provocative reply: “The AO
has the worst steel in the world; it comes from
Sweden” (StS). The explanation is that iron ore
from Sweden has a high sulphur content and in
steel this reacts with manganese to form man-
ganese sulphide. In order to make “stainless
steel” stainless, the manganese sulphide inclu-
sions must be eliminated by resmelting.

Clinically relevant corrosion and fatigue fail-
ures of implants had become more frequent
with more widespread use of the AO instru-
mentation. The latter was mostly due to biome-
chanical mistakes made by the surgeon, but
with steel it was possible for pitting, contact and
frictional corrosion to occur. The extremely
thin, so-called “superficial passive layer” on the
implant played an important role and was not
to be damaged during manipulations. This ex-
plains the initial instruction within the AQ that
plates should not be bent.

Pitting corrosion could also lead to local
metallosis (migration of metal particles into the
adjacent tissue).

The only way to tackle the problem of corro-
sion was to improve the quality of the raw mate-
rial. Therefore, the Straumann Institute drew
up specifications for austhenitic implant steel
which later formed the basis for international
standards (ISO, ASTM etc.)*.

Mechanical strength and susceptibility to
corrosion was investigated in Waldenburg in
cyclical loading tests. Every single broken im-
plant was analysed and all explanted implants
and all newly designed implants were subjected
to these tests performed by Ms Pohler.

Some typical material deficiencies were iden-
tified. The AO osteosynthesis material was
refined to very high precision and quality by
means of various mechanical process (includ-
ing electrolytic polishing). The Straumann In-
stitute took on responsibility for buying in the
raw material for both producers.

It had become apparent that improved sur-
face treatment of the implants would lead
to improved tissue compatibility. Wagner had
demonstrated this in his experiments (Te 41).
Lambotte had already stated in 1913* that im-
planted foreign bodies with a smooth surface
were more readily “Senkystent”, that is, encap-
sulated and that therefore cerclage wires might
under certain circumstances be tolerated even
after infection. He had observed a decline in the
number of disturbing tissue reactions for the
screws of his fixator after the screw surfaces had
been polished better by the manufacturers®.

There was also constant testing of new alloys
intended for implantation in humans. These
were to have the following qualities: mechanical
strength, tissue compatibility, machinability,
and cost efficiency.

Compatibility was tested in Davos in tissue
and organ cultures and by implantation in ani-
mals. There were many disappointments. For
example, a lot of time was spent on the promis-
ing alloy “Syntacoben”,but, in the end, there was
areturn to steel alloy.
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In summary, it can be said that at the AO the
questions addressed to the histologists and
physicists invariably came from the three scien-
tifically active surgeons Miiller, Willenegger and
Allgower who were, as a rule, personally in-
volved in creating the experimental designs and
carrying out the experiments, thus ensuring di-
rect clinical application.

Research at the AO was always stimulated
and guided by clinical needs whereas pre-
viously the findings from independent scien-
tific research often only entered into clinical
practice by a convoluted route and after much
delay.

Cooperation

The wide ribbon of Cooperation should really
be multi-coloured. It encircles the letters A and
O and holds them upright (Fig.6-1).

The English word “Cooperation” has — in
German and French — many meanings in addi-
tion to simply “working together”:

e “joint effort” (this may be social, political or
professional)

e “to contribute to something” (this indicates
assisting in a certain matter).

e “involvement” and, above all, “co-operative
involvement” emphasizes social and eco-
nomic thinking.

The various nuances seem to have been tai-
lored to the AO. Reference will be made to them
later.

A great deal has been said in previous chap-
ters about the common endeavour of the sur-
geons.

In order to improve their techniques and
to research into them, contacts to experts in a
wide variety of fields had been established even
before the founding year: inventive engineers
and designers, biomechanics, histologists and
physicists. To remain viable, economics had to
have its place in the organization. Schneider
called this “the spirit of cooperation” (Schn
11/26), but it has been understood more gener-
ally as “the spirit of the AO”. Everybody was mo-

tivated. This new form of Cooperation engen-
dered enthusiasm and led to unforeseeable ac-
tivity.

Gemeinschaft [Association]

The meaning of the German word “Gemein-
schaft” cannot be translated into other lan-
guages — see Chapter 2. The English word “asso-
ciation” for the A is much too weak, “community
or communauté” is much too strong to describe
this ideology (affiliation).

The Gemeinschaft emerged from many years
of partnership, characterized by give and take.
This created a basis of trust and a strong sense
of cohesion. Of greatest importance were:
exchange of experience (paragraph 1 of the
Statutes) and reciprocal access to documents
and records (paragraph 12 of the Statutes).
Also, joint participation in documentation and
scientific publications, joint ward rounds, and
reciprocal assistance at operations. The collabo-
ration of all involved on drawing up the Guide-
lines (paragraph 12 of the Statutes) promoted
integration. The homogeneity of the operative
procedures led to a sense of security within the
group of friends. If difficulties or complications
arose, there was always someone with more ex-
perience to offer advice. Qualified assistance
was always on hand for a tricky secondary inter-
vention. In the case of failure, “there was under-
standing and suggestions on how to cope with the
difficulties™.

The group of Bernese chief surgeons which
formed around Miiller was the most close-knit.
He had the knack of making his ideas the centre
of attention without being domineering.
Within this core group there reigned a sort of
“complicité” in a positive sense on which neither
rivalry nor animosity could impinge.

Friendship in its narrowest sense was not
necessarily an integral part. The common goals
and special professional interests dictated the
relationships. I once heard said: “It was not re-
ally close friendship but rather very good relations
... the maintenance of a psychologically positive
atmosphere.... you didn’t stab each other in the
back. There was civilized respect amongst the
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members. The occasional referral of a patient
from one to the other was not taken resentfully.
Everyone was interesting in establishing the
method” (AM).

Close friendships between people who meet
at the middle of life and career are not very fre-
quent. It would be necessary to curb natural at-
tention seeking behaviours in the interests of
the common good. The members were all inter-
esting, often stimulating, and highly active per-
sons. Collaboration in the group was extremely
motivating. Mutual respect, even towards the
younger members, was always clearly apparent.

Propriety and tolerance always dominated or
returned after emotional outbreaks despite the
sometimes quite different characters or difficult
personality traits.

@ Miiller could sometimes be rather gruff at
conferences and especially at meetings where
he might unintentionally be offensive. How-
ever, common sense and his natural generos-
ity of thought soon got the upper hand.

® Allgower had a more sophisticated manner
and was more factual. His quick-witted jokes
might be somewhat uncalled for on occa-
sion, but they often saved an intractable situ-
ation.

o Willenegger was always restrained, rational,
and calm, but school-masterly and not al-
ways easy to enthuse.

® Schneider, with his towering stature and act-
ing the “Grand Seigneur” [lord of the manor],
was sometimes a little theatrical, but he was
the ideal ambassador to meet VIPs from
Switzerland and abroad as is clearly apparent
from the early correspondence.

It must however not be forgotten that leading
personalities have to be disquieting in order to
bring about changes.

The AO Meetings were always an opportunity
to enhance contact between friends. One mem-
ber was always host to the participants and took
care of their physical well-being in an exem-
plary manner.

The financial contributions which the mem-
bers had to make in the interests of the whole
and for purposes of research and documenta-
tion also worked in favour of integration. The
sums of money in the early years were quite
considerable. Schneider writes (Schn I1/49):
“The personal financial obligations in addition to
the scientific associations created the special at-
mosphere of a common destiny”

Funding from Synthes took the place of the
contributions by the members to finance docu-
mentation, teaching, and research. Only the
four shareholders had a direct relationship with
Synthes.

At the meetings financial issues were no
longer discussed — apart from questions of an-
nual membership fee and internal invoicing as
in every society. To the relief of the first mem-
bers and to the astonishment to later members
“money was never spoken about at the AO”
(MM). However, this meant that one of the fac-
tors contributing to a sense of common destiny
had gone.

Sporting events played an important role.
Miiller and Allgswer were impassioned skiers.
At the end of the first course in 1960 a sponta-
neous ski race took place to celebrate its success.
This became an annual tradition, first of all in
Davos and later organized independently of the
courses.

Thus, the teams had a chance to compete
whereby it was almost always a race between
Chur and St. Gallen. The competition was
fierce: A younger collaborator who happened to
miss the barely visible finishing line and was
therefore “responsible for the defeat of his team”
was “deleted from the operating schedule for sev-
eral weeks” (not that his boss noticed) (BH).
Ambitious youth could then let off steam at the
evening event amongst much chatter and
laughter.

The teams in the larger hospitals were like-
minded and worked enthusiastically together,
especially in St. Gallen. Innovative ideas from
the younger generation were however generally
not appreciated by the chief surgeons who felt
they had a monopoly on the like.



The four pillars of the AO and the Cooperation

127

An air of superiority was sensed by the out-
side world which sometimes stood in the way of
close contacts to the colleagues in other hospi-
tals. The chief surgeons, who communicated
with each other on a level of equality probably
did not realize.

Hospitality

Cooperation included hosting guests who came
to visit the hospitals and the Laboratory for Ex-
perimental Surgery. Guest surgeons often vis-
ited and they were received and informed
openly everywhere they went by the chief sur-
geons and the collaborators. As already men-
tioned, these visits often led to valuable rela-
tionships.

Cooperation and engineering

The “sash on the AO signet” was not only wound
around the surgeons, but also around all those
who contributed to the further development of
the Association. These were primarily the tech-
nicians, the engineers, and their manufacturing
companies.

In first place, we find Robert Mathys alone in
his workshop. Long before the official founda-
tion he had been working intensively with
Miiller. He dedicated all his creativity and tech-
nical talent as a designer to this task with a level
of commitment that went far beyond that of an
employee. It was “co-operation” It is often im-
possible to find out from the documents or
from interviews from whom the first idea or
first construction came for many of the im-
plants and instruments. Retrospectively, the
question seemns largely irrelevant.

The situation was quite different for Fritz
Straumann who joined 2!/, years after the foun-
dation. He already had a qualified staff. He then
dedicated himself totally to research. In con-
trast, his company had to alter its direction of
expertise and its goals away from its original tra-
dition in order to accommodate the AO.

Both proprietors took a considerable eco-
nomic risk by associating themselves with a
small, almost unknown group of surgeons, who

were generally opposed by the Establishment.
For both men, ideology took priority over fi-
nancial gain.

Cooperation and economics

While instrumentation, documentation and
early research was developing, the economics of
the AO relied totally on repeated contributions
from the medical members and financing of the
laboratory in Davos by individual sponsors.
This could only be a temporary arrangement —a
sort of launch capital.

A solid financial basis could only be envis-
aged in terms of proceeds from the commercial-
ization of the instrumentation. It was an ingen-
ious idea to define this as a percentage of sales
income to be submitted by the producers of the
instrumentation. That this idea took the form
of a contract with Synthes AG Chur at the end of
1960 when the economic future already looked
promising is still astonishing. Consequently,
both contracting parties could develop largely
unhindered.

This was a quite uncommon form of Coop-
eration — a symbiosis ( “perhaps the beginning of
medical technology” (MM)) — based on mutual
consideration and respect, a sort of “co-opera-
tive involvement”. P. von Rechenberg — the
sheepdog — played an important part in these
events.

This solution was only possible in a small
country and viable in the long-term given that
everyone knew and respected each other and
class differences were insignificant.

Concluding remarks

This section on cooperation closes with a quo-
tation from Schneider (Schn 11/83): In 1978 on
the occasion of the 20th jubilee of the founda-
tion he asked: .. what would have become of us
all without the AO? What have we to thank the
AO for? In what ways were our lives changed by
the AO? Each individual will have his own per-
sonal answer to these questions. For myself, I am
convinced that the scientific benefit, the obvious
improvement in treatment modalities and, last
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but not least, the valuable and far-reaching per-
sonal contacts and friendships make up a very
positive balance. General and orthopaedic sur-
geons, researchers, technicians, and producers are
links in a chain, dependent on one another and
certain that with these partners they have entered
into a promising alliance. Today we must give
thanks that we have all been given the opportu-
nity to contribute to such a satisfying endeavour.”

@ Without the new and complete instrumenta-
tion, it would have been impossible to per-
form the AO techniques.

® Without the documentation the indispensa-
ble data for teaching and clinical research
would have been lacking.

© Without the courses and the book, the appli-
cation of the instrumentation would have

become chaotic and poor performance would,
as had happened to earlier attempts, sooner
or later have brought it into disrepute.

e Without animal experimentation and histo-
logical investigation, the AO would not have
been accepted by the scientific community.

e Without metallurgical research the implants
would have corroded and broken.

¢ Without the new form of Cooperation set up
by the AO and into which all the players were
integrated, the impetus and motivation
would have been lost.

The order of these statements is as arbitrary as
the order of the pillars. Once again, they all exist
in the context of each other and cannot stand
alone. You must have four pillars. Don’t try tak-
ing one away!
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Chapter?7
Theory and Techniques

The line between teaching and technology is a
bit hazy. In the writings of the AQ, the two are
always presented in close relation to each other.
Consequently, they are also combined here in a
single chapter.

Before the actual doctrines of the AO can be
expounded, the theories of fracture healing
must be presented.

Fracture healing

A succinct overview, for which we have Muhr!
to thank, is reproduced here.

indirect healing

“By far the greater majority of fractures heal in an
indirect way by periosteal callus formation. In
the fracture zone, there is at first a haematoma —
the fracture haematoma — which is subsequently
infiltrated by connective tissue cells. Since bone
necrosis a few millimetres deep occurs at the frac-
ture ends because the blood supply has been im-
paired as a result of the accident, slight primary
shortening is necessary to achieve the indispensa-
ble fragment contact required for healing. This
stage can be observed on the radiograph within
the first two weeks as a widening of the fracture
gap. The connective tissue cells which have mi-
grated into the fracture zone differentiate under
conditions of relative mechanical inactivity to
cartilaginous cells and then to bone cells. Special
growth factors form a new substrata in the frac-
ture gap and on the outer surface of the bone. This
is expressed by the gradual disappearance of pain
arising from motion at the bone ends and is visible
on the radiograph as ever-increasing bone regen-
eration around the fracture. This initially un-

structured woven bone increases in density. Under
loading due to the activity of the musculature or
functional use of the limb, the bony tissue becomes
harder and more dense. The callus, often spherical
at first, becomes flatter so that in the end after
months or years only an insignificant thickening
of the cortex remains as an indication that the
bone was once broken. The majority of fractures of
the shaft heal in this manner.”

Direct healing

“If the fracture ends can be successfully and
ideally aligned and completely immobilized
(compression osteosynthesis), then a different
form of fracture healing occurs without visible
callus.

After revascularization of the traumatically
avitalized fracture ends, cells emerge from the
fracture surface itself and criss-cross the fracture
gap forming new bony tissue. Thus, a network
of regenerated bone is built up in the fracture
gap. This cannot be identified on the radiograph
as callus formation, but the previously sharp con-
tours of the fracture gap become gradually more
blurred and finally vanish. This so-called callus-
free fracture healing only occurs under condi-
tions of absolute mechanical stability as is
achieved by some operative procedures based on
technology.”

The AO dedicated itself to this new form of
fracture healing. The following texts will de-
scribe what this meant in terms of doctrine and
practical application.
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The texts of the forerunners

In 1949 Danis wrote the following: “.. aprés
une ostéosynthese de précision, idéalement solide
et aseptique, ce cal se réduit a si peu de chose qu’il
ne devient plus apparent ...”. that is, ... after
precision osteosynthesis, which should be ab-
solutely stable and aseptic, callus is reduced to
such a small amount that it is no longer visi-
ble...” and later he writes: “cette ,soudure auto-
gene’, qui se fait aussi discrétement que dans le cas
d’une félure incompléte ...” or: “... this type of
‘welding’ occurs as inconspicuously as for an in-
complete fracture” and on the next page we
read: “L'ostéosynthése doit transformer le foyer
fracturaire en un bloc dont la rigidité doit étre de
se maintenir absolue pendant tout le temps que
dure la consolidation naturelle de I'os” “Os-
teosynthesis must transform the fracture into a
solid block which can be retained for the whole
period of natural fracture healing”. Danis is
quoting statements made by Lambotte in 1890
and by Lane in 1893 in manuscripts which
are no longer obtainable. He goes on to say:
“L’ostéosyntheése doit réaliser et maintenir une
pression suffisante entre les fragments osseux
principalement dirigée suivant leur axe” “Os-
teosynthesis must continuously exert suffi-
cient interfragmentary pressure, primarily
along the main axis.”>. He refers to his own pub-
lication of 1931 which, however, has now disap-
peared.

In 1932 he had repeated that when the pe-
riosteum was intact, extensive callus formation
was generally not to be expected.

For Danis callus is a pathological structure
(“une formation pathologique”). Osteosynthesis
can (and should) prevent its occurrence “dont
Postéosynthese permet souvent déja d’éviter Pap-
parition™.

We owe the following statements to Schlich®:

In 1917 Bardenheuer® had already inter-
preted excessive callus as “an expression of inad-
equate contact of the fracture surfaces just as a soft
tissue scar is an expression of deficient union of
the wound surfaces or of a secondary wound in-
fection with spreading of the wound margins”
He even spoke of a “prima intentio” in fracture

healing. His objective was “To achieve healing of
interrupted bone continuity by primary healing
as for skin wounds with a minimal scar, i.e. callus.
Just as the healing of a wound per primam inten-
tionem is the quickest, so it should be for the heal-
ing of bone fragments”. This doctrinal opinion of
an expert in conservative fracture treatment is
very much in agreement with the postulates of
Danis.

Lambotte was very pragmatic. He writes
nothing about pressure or callus. For him, frac-
ture healing without these was more or less a
natural process. It was the result of anatomical
reduction, i.e. of his “réduction absolue, mathé-
matique”, described as the “engrénement des
surfaces™ (interdigitation of the surfaces) and a
stable construction which fixed the fragments
in place until union. Then, technically perfect
osteosynthesis accelerated consolidation by
putting the fragments in the situation of a torus
fracture: “L'ostéosynthése rationellement exé-
cutée hdte la consolidation en plagant la fracture
dans les conditions d’une fracture sous-périostée
sans déplagement™,

There are not many examples in his books
because he concentrated mainly on keeping
records of fracture morphology and osteosyn-
thesis technique. In his first book his records
were mostly drawings and in the second un-
dated radiographs.

Assumptions that Lane made very similar
statements have not been confirmed. The sec-
ond edition of his book which appeared in 1914
is untraceable. In 1912 he fails to express his
opinion but recommends the plate he himself
had introduced in 1907 instead®.

Compression osteosynthesis in
orthopaedic surgery

In 1948 Charnley presented the example of a
knee arthrodesis to show that compression at
cancellous bone contact surfaces led to rapid
consolidation; in 1953 in his monograph “Com-
pression Arthrodesis™ he demonstrated his
technique for other anatomical sites.

The observation that the majority of pseud-
arthroses could be healed just by compression
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was comparable to a revolution. The callus tis-
sue had always been resected before reduction
of the fragments and application of an (external
or internal) immobilizing device. Even Lam-
botte resected the callus before osteosynthesis'2.
Charnley considered compression to be osteo-
genetically ineffective in cortical bone because
of the slow rate of remodelling®. Danis seems
to have been the first to show that pseudarthro-
ses could be united by purely axially com-
pression (without callus resection). His most
impressive examples show treatment of the dia-
physis of the forearm'*. This conceptually new
technique had a direct influence on the found-
ing members of the AO, especially Miiller, and
led to his first publication together with All-
gdwer in 1958%.

Pseudarthroses and malalignments are defi-
nite indications for stable osteosynthesis, which
cannot be said for all fractures. Willenegger
used this argument later when establishing the
AQ in the developing countries. He stressed that
stable osteosynthesis was intended primarily for
the treatment of those conditions arising after a
fracture has not responded well to non opera-
tive treatment (HU).

Biomechanics

Biomechanics refers to the interaction of the
calculable forces of “basic physics” which the liv-
ing organism is obliged to activate.

If implants are used to stabilize the locomo-
tor system, their qualities and positioning must
be adapted to the known or predicted muscle
forces and the probable load.

Pauwels introduced the concept “Biome-
chanics” in 1940’6, He investigated the relevance
of mechanical forces in the treatment of pseud-
arthroses and fractures with reference to clinical
examples. In the vocabulary of the AO, the
rather impressive sounding adjective “biome-
chanical” appeared occasionally in the Guide-
lines (Me 1/5.1, /8 and II/IVII, Te 178), later
more frequently in lectures and publications
where it was used extensively, if not always cor-
rectly.

Pauwels defined the principle of tension

band technique in 1946. This refers to the
transformation of asymmetrical bending or
tension forces into symmetrical compression
forces by the optimal application of implants.
Tension band technique first found a place in
orthopaedic surgery but rapidly became popu-
lar for application in traumatology (fractures of
the patella, olecranon, etc.).

That the forerunners of the AO had inte-
grated the unwritten laws of biomechanics into
their work is demonstrated by the astonishing
drawing by Lambotte on p. 66 of his book pub-
lished in 1913 (Fig.7-1).

Fig. 7-1: The biomechanically correct position of
the plate for an anatomically reduced diaphyseal
fracture according to Lambotte. Taken from Lam-
botte 1913 p.66.
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The writings of the AO

Three manuscripts have been preserved one of
which contains the theory, the other two con-
tain both the theory and the technology: the lec-
ture by Miiller in March 1958 in Chur, the
Guidelines'® of 1961, and the book “Technik”*
of 1963.

Guidelines: Structure and content

These are the first detailed transcripts of the
principles and technology of the AQ. They are
based on earlier discourses by Miiller. The texts
of 1961 were compiled in collaboration with the
members and served to standardize indication
and technique.

The first preserved Guidelines date from July
1,1961. They are entitled: “Operative Frakturbe-
handlung, Merkblitter der Arbeitsgemeinschaft
fiir Osteosynthesefragen, zusammengestellt von
Maurice Edmond Miiller, orthopédisch trauma-
tologische Abteilung des Kantonsspitals St. Gal-
len” [“Operative Fracture Treatment, Guidelines
of the Association for the Study of Internal Fixa-
tion, compiled by Maurice Edmond Miiller, or-
thopaedics and traumatology department of
the Cantonal Hospital St. Gallen”]. This is a
booklet of more than 90 pages of A4 typescript,
photocopied and stapled together.

In addition, the Introduction, Guidelines
1-10, and an appendix include technical draw-
ings, presumably the designs for the first cata-
logue of Mrs Moraz-Miiller (Schn 11/43).

The content of these texts will be referenced
from now on by the abbreviation Me I; sheet
and page numbers will be given in Arabic let-
ters, e.g. Me 1/4,7.

A second version is also available, dated De-
cember 15, 1961. In the following texts, it will be
referred to by the abbreviation Me II and the
relevant page numbers.

The latter contains some modifications com-
pared with the July version.

The Guidelines were an important reference
work for the first AO book. The chapter by
Miiller is partly a word for word reproduction
of the texts in the 1961 Guidelines.

“Technique of operative fracture
treatment”

In October 1963 the first AO book with the
above-mentioned title was published by Sprin-
ger Publ. Inc. (Berlin, Géttigen, Heidelberg).
The surgeons had worked on it intensively since
early summer 1962. It was soon sold out and a
second-hand copy can now only be obtained
with difficulty. Therefore, an overview of the
contents is provided here and the original refer-
enced with the abbreviation (Te ...) plus rele-
vant page numbers.

A short historical overview by Willenegger
(Te 1-6) is followed by the section by Miiller
about the goals and risks of osteosynthesis,
about the theoretical, scientific and practical
principles of functionally stable osteosynthesis
(Te 6-18), and about operative technique and
aftercare (Te 21-27). In the section entitled “In-
strumentation and handling” the topics corro-
sion and metallosis and suitable metals for os-
teosynthesis are elaborated by F. Straumann
and S. Steinemann (Te 32—39). This is followed
by a presentation of the instrumentation and its
functions by Miiller (Te 41-82).

In the special section, tibial fractures (writ-
ten by Allgéwer) take up the most space (Te
84-168). Schneider wrote a section on compli-
cations associated with intramedullary nailing
(Te 166-169). The chapter on malleolar frac-
tures was compiled by Willenegger and Weber
(Te 169-208), the one on femoral fractures by
Allgower (Te 209-217) and Miiller wrote about
patellar fractures (Te 218-222).

Fractures of the upper limb were described
by different authors: Bloch (forearm shaft frac-
tures — Te 223-231), Weber (proximal ulna and
distal radius, Te 332-342), Willenegger (the
navicular bone of the hand, Te 242-253) and
Bandi and Mumenthaler (humerus, Te 254-279).
Fractures of the hip (Te 280-301) were de-
scribed by Miiller.

In the appendix (Te 302-327) the topics
open fractures, infection, and shock were pre-
sented.

In 1965 Springer published an English lan-
guage version, as prepared by Segmiiller in
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Chur; only very few copies still exist. The sec-
tions on osteosynthesis of the tibia had to be
deleted because of the prevailing opinions in
North America.

The AO doctrine

A record still exists of the lecture held by Miiller
at the meeting of the group in Chur on March
15, 1958 on the goals and basic principles of
modern osteosynthesis in the adult. The con-
tent was much the same as that of earlier lec-
tures, but this is the first written record.

In the text (Schn 1I/6-8), Appendix p. 216,
three goals are presented:

1. The immediate active mobilization of mus-
cles and joints adjacent to the fracture to
avoid muscle atrophy and joint stiffness. Mo-
bilization had to be started immediately after
the operation, not early loading. The pension
payments (invalidity) depended on achiev-
ing this first goal.

2. Restoration of the anatomical shape of the
bone.

3. The “per primam” healing of the fracture
without visible ‘callus formation’. Any surplus
callus is a sign of inferiority ...”.

There is a hand-written note that says “4”:
“Conservation of the soft tissues”.

The following are stated as basic principles for
good osteosynthesis:

1. Thorough asepsis

2. Transformation of the fracture site into a sta-
ble block, the strength of which does not di-
minish during fracture healing. Only then
can a “per primam” course of healing be ex-
pected. Fragments should never be excised.

3. The implanted metal must be biocompatible
and not cause any chemical, mechanical, or
electrical irritation.

4. “Axial pressure between the fragments (Danis
1931). Pseudarthroses generally heal by axial
pressure alone. The mechanical/biological
problem must however be discovered in order
to remove it operatively.”

5. Operation as early as possible, within 8 hours
(maximum 12 hours).

In the Guidelines of 1961 (approximately 3%
years later) the texts are more detailed, but the
content is little changed.

In “Technik” in 1963 (Te 8-20) — written about
one year later again — the structure and formu-
lations have been somewhat modified. The re-
sults of scientific and experimental work (Bas-
sett, Wagner, Willenegger and Schenk) were
now available and had been integrated. The de-
mand for “primary callus-free consolidation” is
unchanged (Te 10-15).

Regulations relating to
osteosynthesis

On the subject of general indication, the Guide-
lines state: “if osteosynthesis were a procedure
that only permitted the more or less safe union
of fracture fragments, it would have to be re-
jected every time that fracture union could be
expected from non operative treatment. Stable
osteosynthesis has set its sights much higher”
(MeL1).

The preoperative phase

@ Clinical examinations and operability are
only discussed in the context of open frac-
ture (Te 302ff) and shock (Te 318ff).

e With respect to planning for elective os-
teosyntheses it only says, the surgeon must
prepare himself for possible surprises (Te
23): “If during the operation the planned pro-
cedure proves inappropriate, the surgeon must
be capable of changing over to a more
favourable method immediately”.

e In general, emergency procedures are ad-
dressed (“immediate operation” Te 22) with-
in 8—10 hours of the accident (Me /13, Me
11/17). The contraindication is the condi-
tion of the soft tissues (especially for the
lower leg and malleolar fractures (Te 111,
180, 184).

e In both the Guidelines (Me /1,11, Me Il/
15f) and in the book “Technik” (Te 21-24)
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very precise instructions are given for asep-
sis and local preparation of the operative
site.

The intraoperative phase

“Tissue conserving operative technique” is de-
scribed in “Technik” (Te 22f) as: long, straight
incisions, excision of necrotic tissue, avoidance
of pressure by retractors, frequent irrigation of
the wound (Ringer solution), and minimal ves-
sel coagulation.

On the subject of preservation of vascularity
at the fragment ends, the Guidelines of 1961
(Me I1/5) only say: “the nutritive supply to the
bone fragments must be ensured”.

In “Technik” (Te 18f) this issue is dealt with
more comprehensively: fragment devitalization
as a result of periosteal stripping or heat is to be
avoided (“deficient operative technique”) and,

if necessary, adjuvant “autogeneous cancellous
bone grafting” should be performed to promote
“secondary revascularization”.

With regard to reduction it is only stated that
this must be: “anatomical” (Me 11/5), “in ana-
tomical position” (Te 7). The demands of the
forerunners were identical, namely, “réduction
absolue, mathématique™ and “réduction vrai-
ment exacte” according to Danis?'.

How to achieve this reduction, i.e. which de-
vices and manoeuvres were required, was com-
municated in a variety of ways:

& In the general section of “Technik” (Te 22) it
only says: there has been a move away from
the “no-touch technique”... “pressure of the
finger at the right place...”

® In the fracture-specific chapters, just a few
more precise details are given (Te 227, 241,
258,288).

Fig. 7-2: Indirect reduction and temporary fixation of a femoral fracture (before mounting the external

fixator).Taken from Lambotte 1913 p 30.
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e Lambotte and Danis always performed indi-
rect reduction. They practised the “no touch
technique”, that is, they never touched the
fracture site. Lambotte described numerous
“instrumental manoeuvres” to achieve this*
3 which are remarkable (Fig. 7-2,7-3,7-4)
and which are now being “re-discovered”.

Danis constructed an adjustable traction
table for approximate reduction of fractures
at various anatomical locations?. In 1932 he
presents a temporary, firmly mounted fixa-
tor for fine reduction —a sort of precursor to
the distractor? (Fig.7-5).

|

Fig.7-3:Indirect reduction and temporary fixation of a segmental fracture of the tibia.For torsional and for
transverse fracture lines. Taken from Lambotte 1913 p.39.
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Fig.7-4: Application of the plate as a reduction aid for distal shaft fractures. Taken from Lambotte 1913 p.41.

Fig. 7-5: Auxiliary instrument by Danis for indirect
reduction. A precursor of the distractor.Taken from
Danis 1932 p.22-24.

On the subjects of wound closure and skin suture
comments are only found in “Technik” in the
chapter on fractures of the lower limb (Te
111-114). The author is Allgéwer, who worked
in reconstructive surgery: no suture of the
periosteum in adults, bone contact with well
vascularized tissue. Sutures of the fasciae were
critical.

Special care was required for the skin suture:
for the first time his unilateral intracuta-
neous variation of the Donati suture js rec-
ommended and illustrated (Te 114).

Suction drainage with Redon drains is gener-
ally recommended. They are to be removed
after 24-28 hours (Te 24).

The wound should only be covered with a
thin protective bandage (with the exception
of the hip region where there is friction) (Te
24,117).

Postoperative treatment in
hospital

For fractures of the lower limb and foot, a

right-angled U-type plaster splint with sole is

mounted over the wound dressing to relieve

pain (Te 24).

The lower limb (Me I/1, Me 11/24, Te 24f) is

elevated with the knee slightly bent and pro-

tected in a foam splint (to prevent pressure-
induced paralysis).

After removal of the drains, the wound is left

open.

Postoperative early mobilization of the joints

and muscles is emphasized in all written

communications. This is not new:

— Lambotte advocated the early active mobi-
lization of the joints for stable synthesis in
1907 to avoid muscle atrophy and joint
stiffness: “éviter par la mobilisation précoce
les raideurs articulaires et les atrophies mus-
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culaires™®. He starts with the “mouvements
actifs” after removal of the first bandage,
that is, on the third to fourth day.

— For Danis active mobilization was the pri-
mary objective of osteosynthesis”. This
was his justification for regarding slight
dislocations as an indication for operative
intervention.

A detailed description of the aftercare is given in
Te 117-121, the chapter on lower limb fractures.
The importance of the first voluntary move-
ments without pain is mentioned for the first
time here.

e All the joints of the injured limb are moved
actively under instruction until full function
has been regained.

& After swelling has subsided and wound heal-
ing is certain, the patient learns to walk on
crutches without bearing weight on the in-
jured leg. The skin sutures are removed after
approximately 10 days.

e On discharge from hospital, the question of
further procedure arises: circular plaster for
8-12 weeks (as protection), walking calipers
or rehabilitation without an external fixator
(for “solid constructions”). The personality of
the patient plays a crucial role.

With reference to early local complications, it
only says (Te 24) “a late haematoma (after re-
moval of drains) is punctured under sterile con-
ditions”.

Treatment after discharge from
hospital

The instructions for assessment of the postop-
erative care of tibial fractures are exemplary (Te
121f). Partial weight-bearing commences be-
tween the third and tenth weeks and is gradually
increased. A table is included.

The clinical picture dictates the course of
treatment. Pain indicates remodelling processes
(turbulence in the bone). Overheating and red-
ness are alarm signals, but oedema will often re-
act positively to elevation of the limb.

Radiographs must be made — provided there

are no signs of irritation — at intervals of 6, 10
and 14 weeks postoperatively. After this time,
the fracture line should have disappeared (pri-
mary fracture healing) without callus becoming
visible. Now, the limb can be loaded without
hesitation and no further assessments are nec-
essary until implant removal.

Under the heading “Follow-up assessments”
(Me 11/18, Te 25f) the Guidelines and the gen-
eral section of “Technik” speak of the follow-
up examinations at 4 and 12 months because
these can have ‘“consequences for treatment”
(e.g. diagnosis of an impending pseudarthro-
sis). The code sheets together with the corre-
sponding radiographs form the basis of the
documentation.

Postoperative callus

If after 14 weeks the fracture lines are still clearly
visible, this indicates osteolysis. Callus is also
seen. This is either:

o “Cal excité”™®, in English “irritation callus”.
This is nebulous, blurred, and “can be re-
garded as a reaction to excessive instability”
(Te 123), thus requiring immediate immobi-
lization of the limb.

e During the further course of healing, the
clinical symptoms frequently subside and
the radiographic findings return to the ex-
pected pattern. Less often —but particularly if
loading is continued — a pseudarthrosis may
develop.

e Or, a second form of callus which is peri-
osteal, localized, sharply delineated, and usu-
ally causes no clinical symptoms. It has been
called a “fixation callus” and indicate a slight
irritable reaction which has already healed.
The term originated from the team in Chur.
Manuscripts on this subject were published
by the radiologist Wieser”.
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Implant removal

On this matter, the opinions of the forerunners
differ from those of the AO whereby it should be
remembered that Lambotte and Danis did not
perform intramedullary nailing.

® Lambotte” writes that the deeply situated
implants were so inert that he only removed
them in exceptional cases, e.g. in cases of un-
clear neuralgic symptoms, fine serous fistu-
lae or if plates near the joints were causing
mechanical hindrance.

® Danis was of the same opinion®.. He only
removed implants if the patients especially
requested it, with the exception of percuta-
neous plates, but even these were well toler-
ated in the forearm?.

In all the writings of the AO, implant removal
after definitive consolidation is recommended.
The instrumentation takes this into account:
hexagonal recess of the screwhead, no implan-
tation of shaft screws, wide shaft for cancellous
bone screws, special extraction systems for the
intramedullary nails. In the Guidelines, it says
that, in principle, plates and screws should be
removed after 9-12 months because the im-
plants “exert unphysiological tensile and com-
pressive forces” (Me I/Introduction, 10, Me
1I/17). The bone needs to readjust its inner
structure (“recover its elasticity”). After fractures
of cancellous bone and especially after malleo-
lar fractures (syndesmoses), fixation for two
months should generally be sufficient. In-
tramedullary nails should be removed after one
year at the earliest.

Identical statements are to be found in
“Technik” (Te 27-31); the time for plate and
screw removal is set at 12 months and at 3
months for fractures of cancellous bone. In
older patients without any local complaints, the
material can be left in situ.

Before removing the implants, it should “be
ascertained that the fracture has completely con-
solidated, which might not always be easy to de-
termine. It may be the case, especially after syn-
thesis with two plates for multi-fragmentary
fractures, that the blood supply was so severely

impaired that one of the fragments is still in the
process of remodelling” (Te 31). Vascularity can
be tested during the operation by chipping into
the fragments and possibly a plate will be left in
situ or cancellous bone grafting performed.

The word “refracture” only appears once (Te
229) as a warning against removing implants too
soon after diaphyseal fracture of the forearm.

Techniques of implant removal are detailed
in the chapter on lower limb fracture in “Tech-
nik” (Te 124ff): the cosmetic result should not
be jeopardized by a removal operation. Screws
should be extracted through small incisions at
an out-patient appointment; plates are re-
moved by partial re-incision of the existing scar.
The hospital stay may last 4-5 days.

Following plate and nail removal “for two
months exceptional demands” (sport) were pro-
hibited (Te 125).

The AO techniques

Three types of osteosynthesis are given as ap-
proved In the Guidelines (Me I, 1,6): the in-
tramedullary load carrier, compression be-
tween fragments, and the angled blade plates.
Details of operative technique were defined in
relation to the instrumentation.

Once again, in the Guidelines, theories, tech-
niques and instrumentation are described in re-
lation to their typical sites of application, e.g.
“screw fixation of tibial shaft fractures” (Me
11/26-31).

In the book “Technik” published in 1963 ba-
sic techniques and instrumentation are dealt
with together — the detailed presentation of
which was of prime importance to the contem-
porary reader. The topic appears in the general
section (Te 41-82), separate from discussion of
local applications. The latter are discussed in
their own special sections.

The basic AO techniques have become com-
mon knowledge (e.g. lag screw fixation, reamed
intramedullary nailing). Here these topics will
only be discussed if they relate to developments
by the forerunners or the AO in the period up to
1963.
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Screw fixation in cortical bone

This is reserved for long diaphyseal torsional or
oblique fractures for which there is a large area
of interfragmentary contact after anatomical
reduction and which are not exposed to large
forces postoperatively, that is to say, primarily
fractures of the tibia.

For screw fixation of the diaphysis, Lam-
botte compressed the reduced fragments with
his powerful reduction forceps and drilled
through them both with his mechanical drill.
The implant itself does not exert a compres-
sion force (Fig. 7-6)*. He used cerclage wires
for wedge fractures and an additional fixa-
tor.

Danis achieved interfragmentary compres-
sion as follows: With his high-revolution
machine he drilled through both cortices™
and then enlarged the hole in the near cortex
using a reamer to make a gliding hole (Fig.
6-8)%.

AO technique was much more precise: for
the instrumentation, the reader is referred to
Chapter 6-1 and the corresponding illustra-
tions.

A power drill at low rpm was used for all
holes. The drill bits were always inserted and
centred through protective sleeves. Screw length
measurement is atraumatic. Compression is felt
when tightening the screw because of a small
amount of friction (difference in the diameter
of the drill bit and the core diameter of the
screw).

The definitions of optimal position of the
screws (there must be at least two) vary: for
simple fractures Lambotte and Danis place
their screws perpendicular to the diaphysis*>".
For wedge fractures Danis inserts his screws
perpendicular to the fracture lines (Fig. 7-7)%.
At the AO Bandi defined the optimal position
according to his mechanical experiments (Me
11/27,29, Te 52): one screw should be inserted
perpendicular to the shaft axis, the remaining
screws should be inserted on the bisecting line
between the shaft axis and the perpendicular to
the fracture gap. This somewhat abstract and
seemingly complicated technique is clarified by

Fig. 7-6: Cortical screw fixation as performed by
Lambotte. After reduction, compression using
powerful pliers. Pre-drilling and insertion of the
self-tapping screws.No interfragmentary compres-
sion by the screws.Taken from Lambotte 1913 p.59.

Fig. 7-7: Screw position in a wedge fragment ac-
cording to Danis: perpendicular to the fracture
lines.Taken from Danis 1949 p.82.

Fig. 7-8: The correct screw position for a wedge
fracture according to AO doctrine:a screw joins the
main fragments together, the other screws are po-
sitioned to bisect the angle between the fracture
plane and the bone axis.AccordingtoTe 51.
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a diagram (Te 51, Fig.7-8). For a butterfly frag-
ment, one screw should be anchored in both
main fragments.

Early enthusiasm for screw fixation alone
waned after a time. The demands on opera-
tive precision were high and direct consolida-
tion was not always achieved, partly because
postoperative loading was often underesti-
mated.

Screws combined with plates

In 1961 the combination of screws and plates
was introduced increasingly for long shaft frac-
tures (in various planes). In the Guidelines (Me
/4,7, Me I1/47) it says that “there is still a need to
gather experience” because late results were not
yet available.

In “Technik” (Te 53f) it is stated that “for
oblique fractures and butterfly fractures of the
tibia a (narrow) plate combined with screws in-
serted perpendicular to it is sufficient to ensure
stability”. This rather tentative remark in the
general section of the book had already been
outstripped by clinical practice as can be de-
duced from one of the chapters in the special
section (Te 84-166).

The statistics of all osteosyntheses performed in the
winter of 1961-62 in Chur (Te 126-160, 328-336)
demonstrated the results of these interventions in a
dedicated clinic very well. This is a complete series of
cases documented radiographically and clinically up
to the final follow-up assessment. It comprises 83
screw fixations, 76 combined plate and screw fixa-
tions, 12 intramedullary nailing procedures (for
short fractures), 15 deep intraarticular and two prox-
imal fractures. For the plate and screw syntheses a su-
perficial late infection only occurred once (and
healed after implant removal), there was one tibialis
anterior syndrome, and two refractures. In one case,
secondary nailing was performed to avert possible
pseudarthrosis. Postoperatively, all joints were mobi-
lized. After wound healing, the majority of patients
were equipped with an individually custom-made
walking caliper, providing support at the tibial
condyles and the patella. In only four cases was it nec-
essary to apply a plaster cast enclosing the knee joint.
Nine patients required no external fixation at all. At
that time, great caution was exercised regarding full
weight-bearing (walking without sticks): It was

achieved on average after 14.6 weeks (6-36 weeks). At
the one year follow-up, a slight restriction of move-
ment at the ankle joint was diagnosed for seven pa-
tients. All case files, except one, could be closed by the
Insurance companies with no record of permanent
disability.

This and two other studies, also with a complete
record of the late results of subsequent series of oper-
atively treated tibial fractures, could be successfully
performed and documented thanks to the untiring
efforts of Mrs Eva Segmiiller, wife of senior registrar
G. Segmiiller in Chur.

Axial compression with the plate subsequently
became mandatory. All plate fixations of the
tibia as recorded in the documentation and in
the illustrations in “Technik” (Te 90,91) are ten-
sioned. Retrospectively, the question arises of
whether axial compression made sense for long
oblique and torsional fractures. Connecting the
main fragments without compression, that is to
say, splinting (later in the Manual of 1969% de-
scribed as “neutralization” of forces or “protec-
tion” for a screw fixation) was foreign to the
thinking of the day.

The compression plate

For plates Lambotte only required perfect re-
duction: “.. coaptation ... mathématique'”,
The postulate of interfragmentary axial com-
pression with the plate goes back to Danis*'. His
“coapteur” was intended to create ... une im-
mobilisation puissante, une pression vraiment
axiale”. The construction was however rather
delicate, complicated to handle, and its dis-
placement distance (thus, the possible compres-
sion force) too short.

The AO plate was designed for osteosynthe-
sis of transverse and short oblique fractures and
pseudarthroses of the forearm, humeral, and
femoral shaft. With the external tensioning de-
vice, considerable pressure could be exerted on
the fragments (30-60 kg, Te 55).

For forearm bones the technical details are
described in the Guidelines (Me 1/4,3-6,
Mell/43—46):
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® Reference is made to a special sheet (untrace-
able) describing the approach. A more exact
description of difficult approaches for the
shaft of the radius is also missing in “Tech-
nik” (Te 225-227).

e A distinction is made between application
for simple transverse fractures (4-hole plate)
and multi-fragmentary fractures (5-6-hole
plate).

8 For pseudarthroses, axial and rotational
alignment has to be restored by osteotomy
and the pseudarthrotic gap subjected to pres-
sure. For pseudarthroses after nailing and for
defects, autogenous cancellous bone graft
should be inserted into the medullary cavity
and adjacent to the bone. For atrophic bones,
cortical bone graft on the opposite side is rec-
ommended (no example in the documenta-
tion). There is a description of shortening of
the ulna after a distal radius fracture.

The optimal position of the plate on the radius
is not defined in the Guidelines. In the relevant
chapter in “Technik” (Te 223-231) it says that
the radius plate may be applied to the distal or
mid-third radially or dorsoradially, and to the
proximal shaft dorsally. Some new advice here is
that the plate may be bent slightly (Te 227). This
had been recommended by Danis in 1949*.

Application of the narrow plate for tibial
fractures has already been reported.

Humeral fractures

In the Guidelines there are only a few brief re-
marks in the section on compression plating
techniques (Me 1/4,6, Mell/46).

In “Technik” the relevant chapter (Te
254-267) was written by Bandi and Mumen-
thaler. Pseudarthroses are not mentioned. Pri-
mary osteosynthesis with six and eight hole
plates is particularly recommended for trans-
verse and short oblique fractures since “good
results have been ... consistently achieved” (Te
260). The approaches are described. Indications
are limited for oblique and fragmentary frac-
tures. Double plating or “graft from the iliac crest
opposite the plate” is recommended (no docu-

mented cases). Six radiographs of successful
treatments are included. One of these shows a
prototype of a T-plate applied to an oblique
fracture of the distal humerus via a dorsal ap-
proach.

Opinions regarding the adjacent radial nerve
changed: In the first version of the Guidelines, it
said: .. is generally not exposed at all” (Me
1/4,6). In the second version of the Guidelines
(Me 11/46) it must be exposed in the “distal
third”, whereas in “Technik” (Te 264) general
identification of the nerve is required. Its posi-
tion in relation to the implant must be noted.

In the section on distal fractures (Te
268-279) paediatric injuries dominate (treated
with K-wires or single screws). Supracondylar,
predominantly cortical fractures in adults are
stabilized by one or two narrow plates “without
compression” (Te 272).

Femoral fractures

Two plates are necessary for compression os-
teosynthesis; their fixation screws are at right
angles to each other and they must be tensioned
simultaneously (Te 213).

Double plating

In 1916 Hey-Groves had already applied two
plates opposite each other on the diaphysis®.
The “coapteur jumel¢” by Danis is similar* (Fig.
7-9): He used an aiming device to drill through
both plates and fixed them with threaded rods
and nuts. On pp. 234-237 he records three
pseudarthroses treated successfully with this
technique. The two AO plates fixed at right an-
gles to each other by screws caused less devital-
ization.

In the Guidelines the double plating tech-
nique is justified “to achieve absolute stability”
(Me 1/4,6, ME 11/46). Pseudarthrosis is named
as the most appropriate indication “if for some
reason a nail cannot be inserted”. Double plating
was also recommended (and applied) for frac-
tures of the femur (Te 213) and of the tibia. Al-
though many results were good, some were cat-
astrophic.



144 Chapter 7

Fig. 7-9: Application of a double plate by Danis
{"coapteur jumelé”) on the femur after drilling with
a C-shaped aiming device. The small axial screw
compresses the first place screw and displaces the
plate (interfragmentary compression — here asym-
metrical). From Danis 1949 p.104.

Implant removal in such cases had to be care-
fully performed in two stages because “the blood
supply was severely impaired” (or might be) (Te
31).

Double plating is diametrically opposed to
our current thinking. The mechanical justifica-
tion for it was that tensioning a unilateral plate
unavoidably led to gaping of the fracture at the
opposite cortex. The objective was to achieve
“the elimination of the slightest movement at the
fracture gap” and simultaneously ensure that
“the limb was capable of weight-bearing” (Te 57).
Apparently, some were in favour of this at the
time.

Osteosynthesis techniques in
cancellous bone

Fractures in cancellous bone were an indication
for operative intervention very early on, espe-
cially in cases of intraarticular dislocation. The
stabilization devices available were K-wires,
nails, flexible cerclage wires, and individual
screws and threaded bolts. Additional external
fixation was the rule. By inventive configura-
tions and combinations of these implants, solid
constructions were successfully assembled at
various locations. In principle, even the three-
lamellar nail for femoral neck fractures created
a stable environment.

As the figures by Lambotte show*> he com-
pressed the reduced fragments with forceps
(Fig. 7-10). The threads of his screws engage
both fragments. The implants here are not com-
pressive (Fig.7-11).In 1932 Danis* introduced
systematic interfragmentary compression in
cancellous bone for the first time with his spe-
cial “vis hélicoidale”

The Guidelines hardly mention these frac-
tures. Therefore, reference must be made to the
relevant sections in “Technik” These are: distal
and proximal tibial fractures, malleolar frac-
tures, fractures of the patella, of the proximal
humerus and of the navicular bone of the hand.

The distal intraarticular tibial fracture (Pi-
ton). The special character of this injury, which
was rare at that time, was only recognized
gradually. It is not mentioned in the Guide-
lines. The operative procedure had to be devel-
oped.

In “Technik” in 1963 (Te 90-95) Allgswer
had defined the Guidelines for these syntheses
for the first time. They have remained valid for
the most part ever since. It is a procedure in four
stages: primary synthesis of the fibular fracture
(at that time performed by intramedullary, dis-
tally contoured splint, and possibly an addi-
tional cerclage wire); anatomical reconstruc-
tion of thearticular surface of the tibia; filling of
the frequently observed cancellous bone defect
with autogenous graft and, as a fourth step, de-
finitive stabilization of the tibia. If possible, this
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Fig. 7-10: Temporary fixation and compression
of joint fractures with powerful pliers (left taken
from Lambotte 1907 p. 37, right from Lambotte
1913 p.20).

Fig.7-11: Screw fixation in cancellous bone as per-
formed by Lambotte: the screw threads engage in
both fragments, that is, they do not exert compres-
sion.From Lambotte 1913 p.279.

was achieved by insertion of screws. However,
even in a series of 15 cases recorded in 1961-62
in Chur (Te 160-65) the plate was beginning to
dominate, mainly applied to the medial aspect
as a “buttress”. This term for plate function
was first used by Allgéwer in “Technik” (Te 102,
110f).

Fractures of the proximal tibia. These frac-
tures of cancellous bone were infrequent then.
Before the AO implants came into being, they
were managed with threaded bolts. In “Tech-
nik” four pages are given over to this topic (Te
107-111) and there are four radiographic ex-
amples. The series in Chur includes only two
cases (Te 165). Individual screws or the highly
stable, but bulky right-angled plates were pre-
ferred initially as buttress and compression fix-
ation devices applied via a medial approach.
Malalignments were corrected in a similar man-
ner. Lateral plates only appear towards the end
of 1962.

Malleolar fractures. It was recognized early
on that non operative treatment would not
permit exact reduction nor retention of the
reduction and it was hoped that the late re-
sults could be improved by operative treat-
ment. The pioneers were Lambotte and, above
all, Danis. Whereas previously reduction of
the inner ankle had been the main objective
(in 1955 Baumann published an article on
prevention of pseudarthrosis of the inner an-
kle)*”), Danis in 1949% placed fractures of the
external malleolus and the fibula at the fore-
front of his classification. Its anatomical recon-
struction became the primary focus of the syn-
thesis.

Of the founding members of the AO it was
Willenegger in Liestal who had concerned him-
self with these issues since 1953. With a view to
his publication in 1961*° he carried out a late
follow-up of patients he had operated on previ-
ously. This series was the basis for a joint publi-
cation including the patient sample from the
City Hospital Ziirich-Waid (it did not appear
until 19715%) in which the operative and non op-
erative treatment of these fractures is com-
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pared. This was and is the only work of its type
in international literature.

First and foremost, it was necessary to deal
with the “burst mortise”, the diastasis between
the tibia and fibula due to rupture of the
syndesmosis. Initially, the existing threaded
bolts were used. The implant is illustrated in
the Guidelines and listed in “Technik” under
“additional instruments” (Te 79). Several cases
operated on from 1953-1958 were docu-
mented. It was however generally impossible
to prevent secondary dislocation and arthro-
sis. One example is reproduced in “Technik”
(Te 173).

If reduction was adequate, then oblique spik-
ing of the fibular fracture with several K-wires
was stable enough, provided the reduced inner
ankle had also been stabilized. Often cerclage
and hemi-cerclage wires were inserted into the
fibula.

On the internal malleolus nail-like pins were
inserted at first, and later screws.

In the Guidelines (Me I1/34-47) the classi-
fication or division of fractures according to
Danis is presented and then an emergency
operation is proposed (unless there is skin
damage). The first step should be stabilization
of the fibula. Screw fixation of the tibia-fibu-
lar syndesmosis according to Danis was stan-
dard technique at the time. Only a “large Volk-
mann’s triangle”, if it “affected 1/4 or more of the
articular surface of the tibia”, should be treated
operatively.

This instruction was included in “Tech-
nik” (Te 93). In contrast, Danis had performed
reduction and screw fixation on small dorsolat-
eral fragments as well (visualized from the
dorsolateral aspect) in order to be sure of
the exact position of the fibula in the tibial
notch?!.

“Technik” (Te 169-208) includes a long chap-
ter on this. The authors are Willenegger and We-
ber. In comparison to the Guidelines, revision
and expansion of this topic took place under the
obvious influence of the latter author. Numer-
ous figures, some in duotone, promote the un-
derstanding of these complex osteo-ligamen-
tous lesions.

One of the chief problems was posttraumatic
arthrosis. Exploratory investigations by Wil-
lenegger on human cadavers (Te 172) showed
that even the slightest axial deviation markedly
reduced the contact surface between the tibia
and talus. The work was only published in
19692 The necessary test apparatus had been
constructed in Waldenburg by Ms Pohler (PO).
The demand for meticulous anatomical recon-
struction was justified.

An overview of the new classification, based
on that of Danis and still valid today, was pro-
duced by Weber (Te 178-180). The associated
(sometimes isolated) ligamentous lesions are
clearly illustrated as schematic representations
in colour.

For the first time, small avulsions of the talus
margins (“flake fractures”) are mentioned and
llustrated (Te 183).

Operative technique became far more pre-
cise. Screw fixation, combined medullary splint-
ing and cerclage wires on the fibula, and even
“tension band technique” was being applied. Most
importantly, the “syndesmosis screw”, which had
been recommended in the Guidelines (Me
11/39), was finally condemned.

From 1959 considerable technical develop-
ment took place with regard to the treatment of
these complex lesions. This evolution can be
followed in detail by studying the radiographic
examples in Chapter 8.

Patellar fractures. Patellar fractures were one
of the earliest indications for operative treat-
ment because of the transference of the forces of
the thigh musculature across the knee to the
tibia. The fragments were generally fixed by en-
circling them with cerclage wires and the leg was
immobilized in a plaster.

The Guidelines (Me 1/9, Me 11/65-68) rec-
ommend osteosynthesis for fractures with le-
sions of the extensors whereby the “tension
band technique” as introduced by Pauwels in
1946> (seen by Miiller in Aachen (MM)) was
also applied. Fixation was performed by insert-
ing two tensioned cerclage wires into the fibrous
layers on the ventral side of the patella. This cre-
ated a broad area of contact between the frac-
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ture fragments when the knee was flexed. If
there were several fragments, these were united
by K-wires beforehand. Aftercare focused on
function without a plaster. Emergency patellec-
tomy was recommended for comminuted frac-
tures.

The section in “Technik” (Te 218-222) con-
tains the same information as the Guidelines
and is illustrated by two drawings and two ex-
amples.

Navicular fractures of the hand. Fractures of
the navicular bone of the hand and, particularly,
pseudarthrosis of the same were not uncom-
mon at that time. They caused considerable dis-
ability and discomfort and led to invalidity,
which was a concern of the insurance compa-
nies.

Various operative techniques were already
known but the results were uncertain. Russe™
had elaborated the technique of revivified can-
cellous bone graft developed by Matti in 1931%
(published in 1960). The procedure was, how-
ever, demanding and still required along period
of postoperative immobilization.

Screw fixation seemed to be a solution for
these injuries. It was hoped that stable osteo-
synthesis would not only lead reliably to con-
solidation but also shorten the period of post-
operative immobilization. This procedure had
already been described and recommended in
the Guidelines (Me I/6 and Me I1/32f).

H. Gasser, one of Willenegger’s collaborators
in Liestal, had concerned himself extensively
with this fracture. He is co-author of the com-
prehensive chapter in “Technik” (Te 242-253),
which contains numerous figures. These reflect
an optimism which had to be moderated later
on.

Fractures of the proximal ulna. These were
explained by Weber in “Technik” (Te 232-242)
who concentrated on articular and paraarticu-
lar fractures of the cancellous bone.

The isolated olecranon fracture was one of
the earliest indications for open reduction (Lis-
ter*). Traditionally, wire cerclage was per-
formed around the triceps tendon, through a

distal drill hole and crossed dorsally. Lambotte
also recorded screw fixations™.

In the early years of the AO, an axial can-
cellous bone screw with washer inserted into
the medullary cavity was preferred. Reduction
and stability were not always optimal. Nonethe-
less, the screw was still used occasionally until
1963.

In the summer of 1961 in St. Gallen the stable
tension band technique permitting full func-
tional aftercare, now common practice, was in-
troduced, probably by Weber. This takes the
form of a combination of splinting with parallel
K-wires and tensioned and crossed cerclage
wires. In “Technik” (Te 233-36) the operative
procedure is described in detail.

“Technik” contains a comprehensive section
on the highly unstable Monteggia dislocation
fracture (Te 236-38). In addition to plate os-
teosynthesis of the ulnar fracture (outline draw-
ing with radiograph), the reconstruction (or
possibly artificial replacement) of the annular
ligament is proposed for the radius.

Distal radius fracture. “Technik” (Te 238-242)
devotes a whole section to these fractures, which
were a special concern of Willenegger. The main
focus is on open or percutaneous oblique fixa-
tion with K-wires inserted at the styloid pro-
cess in cases of unstable oblique or multifrag-
mentary, irreducible and open fractures. Two
radiographs illustrate the technical procedure
which is described in detail.

The subcapital humeral fracture. In “Tech-
nik” (Te 257-263) there are several photographs,
a schematic drawing, and three radiographs
showing this fracture; Bandi had developed the
T-plate for its fixation. The operative technique
is described exactly and illustrated. Complica-
tions, for example, late necrosis of the head, are
not mentioned.
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Intramedullary nailing

Intramedullary nailing of the femur and tibia
were the only generally known and established
osteosynthesis techniques when the AO was
founded. Willenegger had been familiar with
them since 1941. He, Schneider and Weller were
always the advocates of these techniques within
the group. Danis wrote®® that intramedullary
nailing did not conform to his fundamental
principles, therefore, he was not interested in it.
Perhaps he had not been aware of Kiintscher’s
nailing technique.

Since intramedullary nailing could not en-
sure anatomical reduction or absolute stability,
fracture healing always occurred in the presence
of callus formation and since rotational
malalignment was not uncommon for closed
procedures, certain reservations were expressed
in the Guidelines (Me /3,1, Me I1/48) and later
in “Technik” (Te 49f).

The relevant part of the general section in
“Technik” (Te 57-66) was written by Miil-
ler. The texts written by consensus for the
Guidelines were included unchanged in the
book and are illustrated. From 1961 to the
beginning of 1963, indication and technique
for intramedullary nailing had remained the
same.

The latter is general knowledge and is taken
as given. Reaming of the medullary cavity was
performed manually at first and from 1960 with
a power-driven tool.

The indications — in accordance with the
terminology in “Technik” (Te 60f) — are divided
for tibia and femur into “best, good, relative”
(called “additional” in the Guidelines) and
also for “exceptional circumstances” (referred
to in the Guidelines as “very relative indica-
tions™).

® optimal indications were delayed fracture
healing or pseudarthroses in the diaphyseal
mid-third, and short oblique and spiral frac-
tures at the same location.
® good indications were:
— splinter fractures of the femur in the mid-
third whereby additional fixation of the

fragments with cerclage wires is necessary,
provided vascularity is good.

— transverse, short oblique and wedge frac-
tures of the tibia, even in the presence of
unfavourable soft tissue injury. Attention
must be paid to longitudinal fissures.

Relative and rare indications depend on the po-
sition of the fracture on the long bone which
was divided into “sixths”. This reminds us of the
later segmental divisions in Miiller’s classifica-
tion of fractures in 1987%. Additional stabilizers
were applied (antirotational wires, small plates,
etc.) for fractures close to the joint.

Particular features of tibial nailing (Te 62—66):

@ The open procedure for intramedullary nail-
ing is described first and was obviously pre-
terred. It was justified on the basis of the lack
of image intensifier in many places and the
greater ability to control stability under vi-
sion.

® The biological superiority of closed nailing
was difficult to prove and was often dis-
cussed. In the Guidelines (Me 1/3,8, Me
11/52) and in “Technik” (Te 62) a lesser risk of
infection was attributed to the closed tech-
nique.

® For a while, (from the end of 1960) attempts
were made to improve stability by inserting
the thickest possible nails (up to 14 mm).
The result of such extreme reaming was that
the cortex was reduced to a thin shell in some
places. Examples are to be found in “Tech-
nik” (Te 155).

The Guidelines say nothing about techniques
of femoral nailing. In “Technik” (Te 209-213)
the author once again prefers the open proce-
dure. It is less demanding than closed nailing:
reduction is more reliable, fixation (with addi-
tional cerclage wires) is more stable. The ap-
proach is described and illustrated. Reaming
(14-18 mm) starts at the fracture site and is di-
rected proximally. After reduction and tempo-
rary fixation, reaming is continued distally
from the trochanteric block. If rotational align-
ment is not satisfactory, an additional thin, uni-
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cortically fixed plate can be screwed into posi-
tion.

Complications are only discussed with refer-
ence to tibial nailing (Te 166-169):

These include: incorrect position, incorrect
approach, wrong choice of nail, complications
during reaming (avulsion of fissures, heat dam-
age, weakening or elimination of the far cortex),
perforation during insertion (incorrect orienta-
tion), jamming, complications at removal, and
incorrect aftercare.

One of the most frequent complications —
engraved on the memories of the collaborators
at that time — is mentioned in “Technik” (Te
24f): The tip of a beak-shaped “nail holder” was
inserted into the thin upper end of the AO nail.
The ‘beak’ was supposed to lock onto a peg
in the ventral hole at the top of the nail. The
instrument is illustrated in the Guidelines and
accompanied by a brief comment. The thing
very often slipped during extraction and the
“extraction hook”, also illustrated, regularly tore
through the thin wall of the nail. In “Technik”
this system is still referred to (Te 65). A solution
was found later in the form of the conical
thread.

Compression osteosynthesis with
external tensioning devices

This technique, which was developed early by
Miiller, is presented in the Guidelines together
with a schematic drawing. “Technik” includes a
separate section (Te 71-75) on this topic. Indi-
cation and technique for arthrodesis of the knee
and upper ankle are illustrated by schematic
drawings taken from the Guidelines.

Angled blade plates for distal
femoral fractures

These fractures were rare. In the Guidelines, the
“right-angled plate” for supracondylar fractures
was recommended and illustrated. The corre-
sponding section in “Technik” (Te 213-217) is
brief and contains two radiographic images
which may belong to the diaphysis. Approach
and detailed procedure are described and illus-

trated. The very significant widespread applica-
tion of this implant was only to take place years
later.

Fractures in the pelvic region

The relevant chapter VIII in “Technik” (Te 288,
290) starts with the restrictive remark that here
only “those fractures will be discussed which are
particularly well-suited to osteosynthesis”. At that
time, pelvic and acetabular fractures were rare
and indications and techniques not yet defined.

The section on medial femoral neck adduc-
tion fractures (Te 284-294) keeps to well trod-
den paths since this injury had been an undis-
puted indication for operative intervention for
decades. The Smith-Petersen three-lamellar
nail as modified by Bohler had been introduced
everywhere.

Reduction of the femoral head was to be
achieved under vision with some valgus and an-
tetorsion and stabilized with the angled blade
plate. A detailed knowledge of this technique
with final impaction of the fragments can be as-
sumed. It is clearly demonstrated by the illustra-
tions (Te 288, 290).

To prevent necrosis of the femoral head care-
ful osteosynthesis without distraction should be
performed as an emergency operation. In chil-
dren and adolescents with hard cancellous
bone, screws alone should be implanted.

In elderly patients or patients in poor physi-
cal condition, the insertion of a femoral head
prosthesis is recommended. This was declared
for the first time in the second version of the
Guidelines (Me I1/64). The corresponding tech-
nique is described and illustrated by a radi-
ograph (Te 293f).

Pertrochanteric fractures (Te 294-299). These
are Jikewise indisputable indications for the ear-
liest possible stable osteosynthesis procedure.
The angled blade plates were the newest im-
plants to become available for these fractures.
Their application is given in detail in “Technik”
(Te 294-299). Knowledge of these techniques is
assumed.

For comminuted fractures, the combination
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of a plate with a bone cement seal was used (Te
298).

The circumstances
surrounding osteosynthesis

In the appendix of the book “Technik” (Te
302-327) three problematic areas relating to the
question of osteosynthesis, in terms of both the-
ory and technique, are addressed.

Open fractures (Te 302-308)

Neither Lambotte nor Danis presented a con-
cept for the treatment of open fractures. They
expressed themselves evasively or referred to in-
dividual cases®¢'. Only Kiintscher took up a
clear position and proposed the delayed nailing
technique®.

In 1959 the French authors Gosset, Merle
d’Aubigné, Michon and Vilain published works
on this topic which are referred to in “Technik”
(Te 303). From the summaries in the “Annales
de Chirurgie”™ it can be deduced that only
younger surgeons attempted operative stabi-
lization of the fracture. Extensive debridement
(so-called “parage”) and a tension-free skin su-
ture are emphasized. Emergency skin grafting
has been abandoned.

From the ranks of the AO founders a 78 page
paper originated in 1958 written by Ott on the
treatment of open comminuted fractures of the
lower limb with extensive concomitant soft tis-
sue injury®. 30 fractures were analysed and
emergency stabilization under antibiotic cover
was resolutely proposed.

The AO Guidelines are exemplary. First of all,
they take into account that 90% of infections
arise from hospital germs and that more than
50% of the “care staff” (including the surgeons
— comment by the author) are germ carriers.
This explains the regulation that the wound
dressing was to be opened personally by the sur-
geon under aseptic conditions in the operating
theatre and not before. Furthermore, they rec-
ognized that there was massive germ reproduc-
tion in the wounds after 6-10 hours and there-

fore debridement and wound excision had to be
done beforehand.

Antiseptic agents are rejected as cytotoxic.
Intensive wound irrigation is performed only
with physiological Ringer solution.

Attention is drawn to subcutaneous decolle-
ment and tension haematoma and to the need
for postoperative suction drainage.

The long dorsal relief incision “according to
Picot” (Fig. Te 303) is recommended. “rotary
sliding flaps or other early grafts” (mentioned in
the Guidelines) are no longer performed as
emergency procedures. Wounds are sometimes
covered with non adherent gauze and treated
later.

With regard to treatment of the fracture it-
self, the first commandment was “the absolute
immobilization of the bone”. Despite locally di-
minished nutrition and vitality and lowered re-
sistance of the organism primary osteosynthesis
is defended on the grounds of optimal stability,
painlessness, shortened treatment time, and
better functional outcomes.

But, the operation must be performed within
the 8-10 hour limit and follow the described
technique exactly: it should be the second and
separate intervention following the completed
first operation for the treatment of the wound.
Only a minimum amount of foreign material
should be implanted and this was to be covered
with vital tissue. The text is accompanied by two
figures (Te 307-308). To conclude reference is
made to the good results achieved by the author
of this chapter.

The text on recommended tactical and tech-
nical procedure was reproduced in structure
and content almost word for word in “Technik”
under the title “Precautions” (Te 304—306). The
procedure is divided into four phases:

A Precautions on admission: treatment of shock,
case history, general examination, radiology,
antibiotic drip, preparation for the operation.
Lastly (possibly under anaesthetic), opening the
bandage and sterile inspection of the wound by
the surgeon, colour photograph.
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The wounds are subdivided into

a Internal perforation and incised wounds

b wounds with not too much traumatized tis-
sue and relatively little contamination

¢ wounds with extensive damage to the soft
tissues and a lot of foreign material (Me
1/10,2).

In the second version of the Guidelines, the
term “contusion wound” appears (MeIl/71) and
is repeated in “Technik” (Te 305).

B Preparation of the operation: Anaesthetic (of-
ten already administered under A), sterile shav-
ing, disinfection by the surgeon, wound irriga-
tion (Ringer solution), tourniquet (referred to
in the Guidelines as “restricted blood circulation
in Trendelenburg’s position”), then adhesive
resin (mastisol) and application of a plastic
film.

C Operation: This was performed in two strictly
separated stages:

C 1 Treatment of the wound. It commences with
another extensive irrigation. In the case of a type
A skin injury, careful excision of the wound
margins, cleansing of the visible bone fragment
and synthesis as for a closed fracture.

For contusion wounds (types b and c): care-
ful excision of the wound margins, then de-
bridement: wound enlargement, excision of all
contaminated tissue, transverse incision of the
fasciae, removal of all foreign particles by suc-
tion and irrigation. Detached bone splinters are
cleaned and placed in penicillin (and put back
later), torn tendons and nerves are adapted with
fine catgut. Release of the tourniquet, fine liga-
tures.

Then follows a complete change of operating
attire and instrumentation. Renewed draping
and disinfection.

C 2 Treatment of the fracture. This consists of a
typical AO osteosynthesis, but performed so
that the implants “are under a viable covering, on
the lower leg they will generally be situated on the
lateral side of the tibia” (Me 11/72, Te 306). The
second version of the Guidelines and the book

“Technik” require, in addition, a separate inci-
sion as far as possible away from the primary
wound. Plating is preferred. To prevent gaps
“each bone fragment should be carefully re-
placed”. The “primary application of two com-
pression plates” was still being referred to in the
first version of the Guidelines (Me 1/10,4). De-
layed, closed intramedullary nailing (the pro-
cedure according to Kiintscher) was accepted
(Te 304).

C 3 Suture of the wound. “primary wound
closure” is described as “desirable” (Me 11/72,
Te 306). The first Guidelines state: “in every
case ...” (Me 1/10,4) and recommendations
were made for relieving incisions and rotation
flaps.

In the second Guidelines it is emphasized
that the skin suture should “never be under even
the slightest tension”. Large, dorsal relieving inci-
sion. If necessary, the wound “is first to be cov-
ered with bio-gauze” before the rotation flap
procedure can be performed (Me I1/72f). The
same requirements are stated twice in “Technik”
(Te 306), however, with the additional state-
ment that: “Immediate flap procedures have lost
their worth to some extent”.

D Aftercare. It consists of (and the texts are in
agreement):

® Local: compression bandage with rubber
foam, elastic support bandages, U-type plas-
ter splint, and elevation, constant checks on
circulation

e General: tetanus prophylaxis, intravenous
antibiotics for at least 3—5 days, thrombosis
prophylaxis, etc.

® Gradual mobilization (delayed for a few
days).

Retrospectively, it is astonishing that the exter-
nal fixator was not incorporated into AO tech-
nique for the stabilization of open fractures. It
seems obvious that plate application away from
the wound was preferred. A few years before his
death Willenegger remembered “how good the
plate had been for it” (LM).

This despite the fact that Lambotte had al-
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ready thought of his clamp fixator in 1902% and
had gained great experience with it on shaft
fractures of all types by 1913 and documented
them. The model he drew in 1913% (Fig.7-12) is
so versatile that it approaches even the most re-
cent developments today. But Danis did not use
the fixator either. In the AO it appears for the
first time as a rigid frame construction pre-
sented in the chapter on open fractures in the
second Manual published in 1977¢.

The problem of infection and
osteosynthesis

The call for perfect asepsis is apparent from all
communications on the operative treatment of
fractures. Every implanted foreign body will in-
crease the risk of infection. Even in “Technik”
(Te 309) there are reminders. Postoperative in-
fections were the fundamental reason why os-
teosynthesis as a method had fallen into dis-
credit before.

In 1907 Lambotte wrote® that the only seri-
ous objection to an operation was that it ex-
posed the patient to a higher risk of infection “la
seule objection sérieuse ... le danger que I'on peut
faire courir au blessé du fait de Pinfection ...”.
Danis agreed with him and stressed that post-
operative infection signifies the defeat of the
method .. la défaite de principe”.®

Postoperative osteitis was and is an extremely
serious complication which requires very time-
consuming treatment, sometimes taking years,
and which is a psychological burden on surgeon
and patient alike. Restoration of function and
social restitution used to be the exceptions. In
the general section of “Technik” it says (Te 21):
“For closed fractures treated by osteosynthesis just
one single case of osteitis in a thousand is a drama

The first mention of infection after osteosyn-
thesis and the treatment of it is found in “Tech-
nik” (Te 309-317). The authors are Allgower
and Willenegger.

The chapter is entitled “Guidelines for the
administration of antibiotics and the treatment
of infections after osteosynthesis”. This sounds
more like the end of the road but, in fact, in-

STt

Fig. 7-12: The external clamp fixator by Lambotte
1913.The clamps permit the fixation of diverging
screws in all planes and their connection to the rod
(p.76).Bottom: Application of the fixator for various
types of tibial fracture (p. 80f).
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fections after osteosynthesis were infrequent
within the AO. Allgéwer remembers his statis-
tics on 188 cases (Te 328-336) in which only
one single late bone infection after nailing (open
RTA) and one subcutaneous infection after
plate fixation occurred.

Two main principles for surgery were formu-
lated:

A For infection in the presence of a stable im-
plant, the implants should be left in situ and
local chemotherapeutic treatment (irriga-
tion-drainage) commenced.

B Theimplant is only removed if there is insta-
bility and a “periosseous callus bridge induced
by means of cancellous bone grafting” (Te
309). It may be necessary to select a separate
“non compromised” approach in order to in-
sert the graft.

To fight infection there was a need for a clear
“antibiotic policy” which the general practi-
tioners of the region had to be involved in. This
would control the development of resistant
germs.

Antibiotics should only be given in the case
of manifest infection and then administered in
high doses intravenously — at that time, a com-
bination of high-dose penicillin and strepto-
mycin.

A list of the most commonly used antibi-
otics, already quite numerous, and their proper-
ties and side-effects is given.

The section on “The local application of an-
tibiotics” (Te312-317) was devoted primarily to
a detailed description of the local irrigation-
drainage as developed and practised by Wil-
Jenegger for many years (already published in
19517). This is a combination of mechanical
cleansing and bacteriostatic surface treatment.
At that time, patients from other hospitals were
often referred to Liestal for this treatment.

Infection after medullary nailing was given
as the best indication and all the treatment
phases of an impressive example of full func-
tional restoration are illustrated and com-
mented on. A second example shows a fully
healed subcutaneous infection after screw fixa-
tion.

These two cases with their positive course of
healing leave behind a far too optimistic im-
pression.

It seems that only a few discussions of the
subject took place within the circles of the AO.
At the AO Meeting of July 8-9, 1960 in Davos
Ott held a lecture on “open fractures and os-
teomyelitis” (Schn 11/113), which however was
not mentioned in the relevant Annual Report.

The problem of infection only appears as a
main topic at the Autumn Meeting in Novem-
ber 1963 with the lecturers: Good, Allgéwer,
Willenegger and Miiller (Schn 11/114). That is
all there is to find out. The book “Technik” had
already been published by this time. The regula-
tions given in the printed text had been drawn
up about one year before.

The problem of shock (Te 318-327)

The author of this final chapter is Allgower. He
had concentrated on pathophysiology very early
on (especially burn injuries). He had gained
experience with multiple fractures and poly-
trauma even though these conditions were in-
frequent at the time. Direct measurement of
blood volumes and central venous pressure had
been introduced. Beforehand his collaborator,
Burri, had done experimental work on the
method in Davos’’.

e In shock diagnosis, it is important to differ-
entiate between “imminent shock” defined as
“cold normotonic tachycardia” and actual
shock defined as “cold hypotonic tachycardia”
on the basis of the parameters: arterial blood
pressure, pulse rate, peripheral circulation,
and urine secretion.

e Actiology and pathogenesis “are not yet un-
derstood in detail”. Blood loss is of prime im-
portance and this, together with pseudoag-
glutination (“sludging”) of the erythrocytes
leads to an impairment of the microcircula-
tion. The consequences are toxin resorption
from digestive tract or wound bacteria, and
liver or kidney failure.
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The problem of the formation and treatment of
fat embolism (observed mainly after road traffic
accidents) are discussed on the basis of current
knowledge™.

@ In the treatment of shock the first few hours
are crucial. Replacement of liquids and vol-
ume (mainly by blood) is essential, elec-
trolyte solutions to combat acidosis (Ringer
lactate), and low molecular Dextran, ade-
quate pain control. Corticosteroids only in
exceptional cases, no cardiovascular drugs,
possibly Digitalis.

@ The best parameter to assess the condition is
the hourly urine output (3040 cc.) and a ve-
nous pressure below 15 cm water column.

® After approximately two hours of intensive
therapy the patient should be ready for an
operation. The author advocates and suc-
cessfully practises “early operative stabiliza-
tion of (multiple) fractured bones” in order to
prevent fat embolism later.
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The individual practice of osteosynthesis and its devel-
opment from 1958 to the end of 1963

The legends are translated by U. Heim

Itis not possible to understand the methods and
development of the AO without looking more
closely at osteosynthesis techniques as practised
in general and in individual cases.

In principle, the activities were in accordance
with the Guidelines. In reality, considerable dif-
ferences in the practical approach can be identi-
fied. These were dictated either by the variety of
fracture patterns and the equipment available
(which gradually diversified) or by the prefer-
ences of the chief surgeons.

The patient sample shows the creative variety
that must inevitable spring from the fertile
brains of independent surgeons (provision had
been made for this in the Statutes § 12), pro-
vided activities remained true to the basic idea,
namely, operative stability and functional reha-
bilitation.

This study was based on the material of the
Documentation Center, the organization and
methods of which were described in Chapter 6.

In the first 5 years approximately 6’000 frac-
tures were recorded. All the cases documented
and archived up until the end of 1963 were in-
spected (the archive is now held at the AO Cen-
ter in Davos). The relevant negatives still exist,
almost without exception, and can be repro-
duced.

In addition, syntheses for fracture disloca-
tions, not mentioned in the Guidelines of 1961
or in “Technik” in 1963 are also documented
(talus, calcaneus, forefoot, symphysis, clavicle-
scapula, hand).

No doubt not all the fractures operated in the
AO hospitals are to be found in the documenta-
tion (Schn 11/252-255). The body of material is,
nonetheless, very large and absolutely represen-
tative. The postoperative course was not always
recorded. Since the focus here is on operative

and technical details, these examples have still
been included if they demonstrate a particular
point.

The documentation also includes radio-
graphs from the years before the foundation of
the AO. These are sometimes cases with a very
lengthy course that only healed after application
of the new implants. Sometimes there are exam-
ples of earlier technologies in order to compare
them with the new ones, either in internal dis-
cussion or in public lectures and written publi-
cations. This highlights the urgent need for
alternative instrumentation: “old” implants re-
mained in use while the “new” were gradually
introduced or applied together with the existing
ones.

Of these early cases only the radiographs re-
main. The code sheets to go with them have
been lost — except in a few isolated cases (Ap-
pendix p. 223-225). This makes it impossible to
assess injury to the soft tissues (open fractures?)
and the functional outcome. The diagnosis of
osseous infections is also uncertain. Some de-
tails are not discernable (e.g. cancellous bone
graft).

Selected figures are shown here whenever vi-
sual proof seemed imperative for verification;
they are enlarged copies of the stored photo-
graphic negatives. In the majority of cases, they
are outline drawings of the miniature copies of
the radiographs. This procedure, well known
from the figures in the Manual of Osteosynthe-
sis' has been chosen for the presentation of
technical details. It has the great advantage of
being less costly, requiring considerably less
space, and of showing a typical finding more
clearly. The data and additional circumstances
of the injury plus the postoperative course, if
known, are noted in the figure legends. Thus, it
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is possible to check the archive. Here and there a
drawing helped out if the negatives were not to
be found in the archive.

It was intended (and devised for the first ver-
sion of this chapter) to list a far greater number
of typical cases as proof of statements made in
the text. However, this approach had to be aban-
doned in the interests of legibility. The material
is available from the author and can be accessed
at the AO Documentation Center in Davos to-
gether with the relevant documentation cards.

These cards are to be stored separately in a
special place. The person to be contacted is the
head of the Documentation Center.

Documents are available from the hospitals
in Belp: HB; Bellinzona: MZ; Chur: AC; Frei-
burg i.Br. KF; Glarus: BG; Grenchen: GG;
Grosshachstetten: SG; Interlaken: BI; Langnau:
SL; Liestal: WL; Rorschach: OR; St. Gallen: MS;
St-Imier: SJ; Thun: ST; Ziirich-Waid: KZ.

We will start with the most frequent fracture
site, fractures of the lower leg and ankle and will
then turn to the other fractures.

Fractures of the lower leg

Shaft fractures

Before the AO the following treatment meth-
ods were generally accepted.

The fracture was first reduced under anaes-
thesia and the limb, including the foot and knee,
immobilized in a plaster cast. For torsion and
butterfly fractures — in which there was a ten-
dency towards secondary dislocation due to
muscle tension — several weeks of treatment by
calcaneus traction preceded external fixation.

If the fracture could not be reduced or if a
secondary dislocation occurred, then this was
anindication to operate. For torsion and butter-
fly fractures this meant cerclage with several
wires followed by a split plaster cast (Fig. 8-1).
The so-called “Falzcerclage” (high compression
cerclage) of Leemann, published in 19522, was
in widespread use. However, the construction
was prone to secondary loosening. This was fol-
lowed by the appearance of irregular callus for-

mation and pseudarthrosis (Fig. 8-2) so that
this technique had to be abandoned eventually.

Intramedullary nailing was applied mainly
as a secondary procedure for dislocation or de-
layed consolidation, generally using thin nails.
Arduous manual drilling to open the medullary
cavity was necessary before 1960 in order to in-
troduce a more stable and thicker nail.

Open fractures were normally treated by
wound closure and several weeks of immobi-
lization in calcaneus traction followed by a cir-
cular plaster cast.

During the founding period lower leg frac-
tures were by far the most frequent in all AO
hospitals. There is a great volume of documen-
tation (up to 1963 approximately 3000, i.e.
about half of all the cases). The corresponding
chapter in the 1963 book “Technik” is by far the
largest covering 85 pages (Te 81-169). Thus, the
social significance of these injuries at the time is
obvious.

23.1.58

Fig.8-1:The "traditional” Cerclage of a Tibia fracture.
M. Walter born 1914: KZ 1/32. On January 23, 1958
typical spiral fracture of the lower leg.Cerclage of the
Tibia, splitted plaster cast. Consolidated April 25.
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Screw fixation of long torsion or butterfly
fractures had been practised by Miiller in vari-
ous hospitals long before the foundation of the
AO as a stable synthesis based on the ideas of
Danis.

Indications and techniques have been given
in Chapter 7. Fig. 8-3 from May 1959 shows
screw pull-out after incorrect screw position-
ing. If the screws are too close together, then the
strength of the construction is insufficient.
Necrosis may develop, as shown in Fig. 8-4, the
fracture morphology of which is almost identi-
cal with that of Fig.8-5.

For torsion and butterfly fractures in skiers,
screw fixation on its own was performed at first
in all AO clinics. A typical example is shown in
Fig.8-5.

In the winter of 1960/61 simultaneously in
Chur and St. Gallen reinforcement and secur-
ing of the screws by means of plates com-
menced. At first, short plates were applied to
join individual fragments (Fig. 8-6). Later, it

2.3.6 5.4.61

was recognized that in butterfly fractures the
plate should create a mechanical connection be-
tween the main fragments (Fig.8-7). The plates
had to be contoured and twisted slightly on the
distal side to correspond to the anatomy of the
tibia. There are numerous examples. Since it
was necessary to drill absolutely centrally and
vertically through the plate hole, there was a risk
of penetrating into the joint distally (Fig. 8-8)
(see also Fig. 8-26). Longer plates were used to
treat more complex fractures. These were pre-
tensioned axially which can be identified on
the radiograph by the separate screw hole for
the tensioning device. In “Technik” (Te 100, 115,
143-154) the examples even include the ex-
tremely long 12-hole plate (Te 99). Subse-
quently, plates were applied to the tibial shaft
even for shorter fractures (also transverse frac-
tures) although this had previously been an in-
dication for intramedullary nailing.

Screw fixation and plate osteosynthesis as
brand new, sophisticated operative techniques
conserving the tissues and performed with fine

28.7.61

Fig.8-2: Compression-Cerclage, displacement, medullary nail. W, Heidi born 1920:KZ 5/7.0n March 2 1961
isolated Tibia fracture. Non operative treatment. April 5, 1961 compression cerclage (elsewhere). Three
month later displacement, varus.On August 5,1961 removal of the wires, intramedullary nail. Consolidated

4 month later, last X-ray August 14,1962.
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Fig. 8-3: Wrong screw positioning, secondary displacement. R. Charles born 1939; BJ 2/3 (a) On March 8,
1959 spiral fracture with a long butterfly (and a small additional wedge) fragment. (b) Next day internal Fix-
ation with screws.The proximal ones are too steep.The small central fragment is not reduced. (c) On May 20
displacement, tear out and breakage of the screws.

Further development:on June 6,1959 external fixator (Hoffmann type).Infection and central devitalisation.
Implant removal. January 4, 1960 cancellous graft. October 19, 1960 AO medullary nail. No documents of
later evolution.

15.9.60 28.12.61

Fig.8-4: Necrosis of the bone due to narrow placed screws.W.Otto born 1928:KZ 2/22.0n January 14,1960
isolated Tibia fracture with distal fissure. 3 very close by screws. September 15 irregular postero medial cal-
lus,loosening of the screws.December 20,1961 cystic callus at the tibia, varus and callus at the intact Fibula.
Persisting irritation in the last X-ray March 2, 1962. Later osteotomy?
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11.1.59

a b c

Fig. 8-5: Typical screw synthesis of the Tibia. M.
Martha born 1940:BJ 1/18 (a) the fracture on Janu-
ary 11,1959 (b) ORIF with 4 fawn like placed screws.
(c) Consolidated August 15, 1960. No callus but
screw holes still visible.

instruments soon captivated the younger sur-
geons and fascinated them for decades. These
techniques were publicized by the protagonists
Miiller, Allgéwer and Bandi so enthusiastically
that the erroneous opinion began to develop in
Switzerland and abroad that the compression
plate was really the only AO technique.

Liestal was rather sceptical towards isolated
screw fixation (WiH). In St. Gallen too it would
seem that in 1961 screw fixation alone was no
longer nurtured with as much warmth: the sec-
ondary conversion procedure for butterfly frac-
tures which had not consolidated was in-
tramedullary nailing. Fixation of a simple
torsion fracture with screw and wide plate is
shown in Fig.8-9.

In Chur (Te 126-160) delayed consolidation
with callus formation was observed and caused
concern. The signs of irritation often subsided
after temporary unloading or plaster fixation:
an especially spectacular example is shown in

1
(3]
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15.2.61 15.2.61

Fig. 8-6: Earliest combination of plate and screws.
M-Z.Rosa born 1920:AC 13/7.0n February 15,1961
bifocal fracture stabilised proximally with a four-
hole-plate and two screws, distally with 4 screws. In
consolidation August 12,1961.

Fig. 8-7: Two butterfly fragments, screws and plate
J.Hans-Joachim born 1925: AC 11/31.0n March 6,
1961 injury and ORIF. The wedge fragments are
fixed together with screws, the main fragments
with a slightly curved compression plate. Further
development not documented.
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27.3.61

Fig.8-8: Articular perforation by drilling.Sch.Joachim born 1946:AC 13/36.0n March 27,1961 distal oblique
Tibia fracture (probably open) with an incomplete Fibula fracture. ORIF with sagittal cancellous screw and a
medial five-hole-plate. The distal drill hole has perforated into the articulation (visible in the lateral X-ray).
That screw is then short (cancellous screws could at this time not be introduced in a plate). Further devel-

opment unknown.

30.1.62

Fig. 8-9: Broad plate at a Tibia of an elderly man.
W.Eduard born 1895:MS 383.Injury and ORIF Janu-
ary 30,1962.Osteoporosis? The broad plate (for Fe-
mur and Humerus) is handled to fit the medial sur-
face of the Tibia. One independent sagittal screw.
Direct fracture consolidation (X-ray February 14,
1963).

Fig. 8-10. But, before and after the series pub-
lished in “Technik” (Te 126—160), some second
osteosyntheses had to be performed, generally
intramedullary nailing (Fig.8-11).

In St. Gallen the plate was occasionally ap-
plied to the lateral and dorsal aspects of the
tibia. This modification proved its worth in the
presence of medial soft tissue damage and in hy-
pertrophic pseudarthroses with malalignment
after conservative treatment, whereby the cor-
rect position of the plate — on the convex side —
increased compression. Several examples from
Interlaken and Liestal can also be found (Fig.
8-12).

Examples of double plating of the tibia in St.
Gallen and most of the other AO hospitals are
numerous from May 1961 to January 1963. In
one segmental fracture treated in December
1963, four plates were applied (Fig.8-13).In the
book “Technik” a particularly impressive exam-
ple with two plate tensioning devices is por-
trayed (Te 94, Fig. 102). Although the course of
healing was uneventful for many cases of dou-
ble plating, serious complications were also
documented, e.g. extensive necroses, infections
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Fig. 8-10: Irritation callus after screw Fixation. L. Marcello born 1924: AC 16/22. (a) On February 17,1961
spiral butterfly fracture, stabilised with 6 screws. (b} June 15 first signs of irritation and screw loosening. (c)
After nine month (November 7) impressive irritational callus. (d) After 1'/; year (September 12,1 962) spon-
taneous consolidation, callus regularised.
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27.1.61 2811.61

Fig. 8-11: Pseudarthrosis after screw synthesis: in-
tramedullary nail. N. Leopold born 1921: AC 12/15.
Spiral fracture with fissures April 3, 1961. After
screw fixation pseudarthrosis develops. November
27,1961 screw removal, intramedullary nail. Later
development not documentated.

nessnvanaf ll I

16.3.63

21.11.64

Fig. 8-12: Pseudarthrosis: plate. W. Rudolph born
1939:WL 19/33.Varus pseudarthrosis after conser-
vative treatment. May 20, 1963 laterally placed 8-
hole-plate corrects the axis. Consolidated Novem-
ber 21,1964.Last X-ray June 5, 1965.
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Fig. 8-13: Bifocal fracture fixed with 4 plates. R.
Adolph born 1891.FW 8/28. (a) December 4, 1963
oblique fractures in the proximal an central seg-
ments. Additional wedges an fissures. (b) postop. X-
ray on December 6: each segment has been sta-
bilised with two compression plates.Both fractures
are consolidated May 25, 1964.

with sequestra and defects (Fig.8-14). This de-
vitalizing technique is not found in the leading
clinics after 1963, although it does occur later
here and there. In the treatment of cancellous
bone fractures, the application of two plates
continued for a long time and is sometimes still
found today (proximal and distal tibia, distal
femur etc).

The semi-tubular plates first appeared in De-
cember 1962 in St. Gallen (Fig.8-15), then Jan-
uary 1963 in Chur, in April in Interlaken and as
a second ventral plate applied to a transverse
fracture in Glarus.
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Fig. 8-14: Infection and necrosis after double plating. L. Josef born 1913: GG 3/36. (a) December 30, 1961
transverse fracture with wedge, probably open. (b) medially 6-hole - and laterally 8-hole-plate (13 screws).
April 24,1962 signs of irritation. (¢) December 28 osteitis and defect.The last X-ray November 22,1963 shows

consolidation after cancellous graft.

Intramedullary nailing is the oldest standard
technique for the tibial shaft. It had been intro-
duced everywhere long before the foundation of
the AO.

Tibial nailing with the more stable modified
version by Herzog® was first taken up by Lies-
tal and then in the other hospitals: Fig. 8-16
shows an unreamed secondary nail fixation for
valgus pseudarthrosis and Fig.8-17 a primary
reamed closed nail fixation, both performed in
Liestal.

The new AQ nail appears for the first time in
July 1960 in Langnau for the treatment of a dis-
tal transverse fracture; then in November 1960
in Chur and Grenchen (Fig.8-18).

Nailing was the treatment of choice for tibial
shaft fractures of various morphologies (also
butterfly fractures), especially in Liestal, Gross-
héchstetten, Grenchen, Langnau and Ziirich-
Waid. If possible, closed nailing was performed
(Fig. 8-17). In Chur and St. Gallen fractures
were more likely to be exposed, treated by open
reduction, reamed from the top, and then gen-

301262 301262

Fig. 8-15: Semi tubular plate and screws. R. Sieges-
mund born 1905:MS 708. December 30,1962 spiral
butterfly fracture and fissures. Screws and semi tu-
bular plate on the anterior ridge of the tibia reunit-
ing the main fragments. Consolidated without cal-
lous April 8,1963.
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28.12.56
a b [4

Fig. 8-16: Valgus pseudarthrosis. Changement of
nail. P. Richard born 1929: WL 4/26. November 14,
1956 transverse fracture with splinters. (a) Decem-
ber 28,1956 thin nail (V-shaped cross section). (b)
April 16 Valgus pseudarthrosis, bent nail. (c) June
26, 1958 broad Herzog nail and antirotational
wires. Consolidated July 11,1960.

Fig. 8-17: Primary closed and reamed nailing ac-
cording to Herzog.D.Robert born 1925:WL 9/18.(a)
June 26, 1960 oblique fracture with splinters (soft
tissue damage?). (b) Introduction of a large Herzog
nail with antirotational wires. Consolidation in
progress December 6,1960 and July 8,1961.(c) July
17,1961:nail removed, fracture healed.

Fig. 8-18: Atrophic pseudarthrosis, large nail. K.
Margot born 1933: GG 5/2a. Date of accident un-
known, screw fixation elsewhere. (a) November 25,
1960 atrophic pseudarthrosis. (b) November 29
large AO-nail with antirotational wires. Consolida-
tion visible April 11,1961.(c) March 31,1965 last X-
ray:healed fracture, knee joint free of arthrosis, nail-
canal still visible.
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erally strengthened with cerclage wires (Fig.
8-19). On rare occasions a small plate with
short screws was applied instead of cerclage
wires (Fig.8-20). The open technique can be re-
liably identified by the appearance of these ad-
ditional implants.

In 1961 a dorsal hole was added at the proxi-
mal end of the nail to facilitate insertion of a
sagittal screw into the metaphysis. This screw
blocked rotation and prevented telescopic nail
slippage in comminuted fractures. It is de-
scribed and illustrated in “Technik” (Te 58,212)
and also documented (Fig.8-21). Together with
the distal antirotational wires (Fig 8-16),a rudi-
mentary sort of locking procedure emerged.
How often it was applied is unknown because
the radiographs generally do not show the top
end of the nail.

12.12.60 16.12.60

Fig. 8-19: Primary open medullary nailing. W. Karl
born 1920: AC 16/30. December 12, 1960 short
oblique distal fracture with wedge. Open nailing
and tree cerclage wires. Consolidated August 30,
1961.Implant removed October 30,1962.

28.10.63

Fig. 8-20: Medullary nail combined with small
plate. Sch. Klara born 1918: WL 20/31. October 20,
1963 short spiral fracture.October 28 nail and short
medial compression plate. Consolidated February
6,1964.Implants removed October 17,1964.

19.9.63

Fig.8-21:Proximal screw in the nail.P.Raffaele born
1937:AC 19/9.September 19,1963 oblique fracture
with wedges. The proximal screw in the nail sta-
bilises rotation and length. December 20 delayed
uhion.May 5, 1964 removal of the screw.("Dynami-
sation”). The fracture is consolidated September 7,
1964.November 23,1965 the nail is still in place.



168 Chapter 8

Fig. 8-22: Special broad medullary nail. M. David
born 1917: BG 3/8. (a) On December 27, 1960
oblique fracture. (b) Emergency nailing probably
with diameter 14 mm.(c) May 29, 1961 medial oste-
olytic area. (d) November 8 nail removed, consoli-
dation still dubious. Further development un-
known.

Intramedullary nailing proved its worth es-
pecially for pseudarthrosis after non operative
treatment and as long as malalignment was not
too severe and the callus could be drilled into,
also after high compression cerclage, screw fixa-
tion and plate osteosyntheses. In these cases, the
metal had to be removed first. Cerclage wires
which had become loose or already snapped
were left in place and closed nailing was per-
formed (Fig.8-2).

Examples of extreme reaming are to be
found in “Technik” (Te 155) and in the docu-
mentation. Delayed consolidation occurred
nonetheless (Fig.8-22).

There are not yet examples in the documen-
tation of the nail with conical thread at its prox-
imal end [Schn I1/259]. It is mentioned briefly
in “Technik” (Te 65).

Other techniques on the tibial
shaft

The alternative osteosynthesis techniques avail-
able at the time were only the external threaded
tensioning device with Schanz screws and Stein-
mann nails. The application of these devices to
treat pseudarthrosis following i.m. nailing was
documented in 1958.

Primary application of the threaded tension-
ing device was rare: isolated cases of open trans-
verse fracture are mentioned (Fig. 8-23).

Distal intraarticular tibial fractures
(Pilon)

Up until 1961 K-wires and cerclage wires were
used to stabilize tibial fragments (Fig.8-24). Iso-
lated early arthrodeses either with plantar nail or
external tensioning device are also to be found.

A concomitant fibular fracture was always
stabilized, sometimes with uncontoured me-
dullary splints, a procedure leading to varus
malalignment (Fig.8-25). See also Fig. 8-38.

From 1961 screws come to the fore in the re-
duction and fixation of tibial fragments. Cen-
tring the screws proved to be a problem. It was
dealt with by bending the plate distally (Fig.
8-26). This procedure is illustrated in “Technik”
(Te 103).
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6.4.60

241,61

Fig. 8-23: External compression clamp in a child's Fig. 8-24: Pilon-tibial-fracture: combination of K-
fracture. M. Fritz born 1950: BJ 3/39. April 13,1960 wires and wire loops. F.Lucette born 1932: AC 9/23.

open distal oblique fracture.External clamp. Unhin- January 4, 1961 intraarticular varus fracture of tibia
dered consolidation and growth: X-ray September and Fibula. Reduction and stabilisation with K-
26,1960 and April 5,1961. wires and wire loops. Consolidated April 17,1961.

Fig.8-25: Reoperation after synthesis of a pilon-tibial-fracture.R. Ellen born 1919:GG 2/35.February 6,1961
antecurvation-fracture Threaded bolt, K-wires and straight Fibula nail on February 25.This implant leads to
avarus malposition.September 11,1961 delayed union.Correction of axis September 13.Consolidated Feb-
ruary 14,1962.Last X-ray April 12,1965:n0 arthrosis.
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5.3.62

Fig. 8-26: Plate-screw neighbouring the ankle
joint. L. Albert born 1920: AC 20/39. March, 5, 1962
emergency operation for a pilon-tibial-fracture: In
view to place the distal screw parallel to the joint
the plate end was bent. Proximally a hemi-cerclage
had to replace an unstable screw. The thin Fibula
nailis curved distally.This case is also reproduced in
the book of 1963 (Te 103). The long lasting func-
tional result was excellent.

Fig. 8-27: Anterior T-Plate for pilon-tibial-fracture.
K. Bertha born 1911: BJ 7/7a. Injury and ORIF on
February 20, 1961: Prototype T-plate for the tibia,
curved nail for the Fibula. On February 24, 1962
fracture consolidated, joint space normal, implant
removed.

20.2.61

The T- and spoon plates developed by
Bandi and available in the hospitals by the end
of 1961 were intended for use on the metaphysis
and were to be applied on the ventral aspect of
the tibia (Fig.8-27).

Proximal tibial fractures

The earliest example in the documentation,
January 1959, came from Interlaken (Fig.8-28).
Threaded bolts occasionally appear later on, but
they only proved valuable in exceptional cases.
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Next the condylar plates applied medially
appear. Two figures have been borrowed from
“Technik” (Te 109f) to demonstrate this (Fig.
8-29). This voluminous implant also served to
correct malalignments.

After individual cancellous bone screws, de-
pressions were frequent.

The first contoured straight plate on the me-
dial aspect for a bicondylar fracture appears in
January 1961 in St. Gallen (Fig. 8-30) and the
first lateral T-plate in June 1961. In both cases,
additional threaded bolts have been inserted

C

Fig. 8-28: Threaded bolt for lateral impaction in a
tibia plateau fracture.E.Bertha born 1918:8J 5/6.(a)
Fracture on January 10, 1959. (b) January 13 open
reduction, threaded bolt and cortico-cancellous
graft (visible as a thin shadow in the a-p X-ray). ()
two years later (January 5, 1961) slight arthrosis.
The documentation card of this patient is repro-
duced as figure 6-18 and the code-sheets in the list
of documents on p.223ff.

and fixed in a plate hole. In May 1962 a typical,
cranially contoured lateral T-plate for a mono-
condylar depressed fracture appears (Fig.8-31).

Concomitant avulsions of the intercondylar
eminence in complex fractures were not stabi-
lized; isolated avulsions in adolescents were
fixed into their bed with cerclage wires.

Osteotomy of the tibial tuberosity is recom-
mended as the approach for more extensive
interventions (Te 108-111), documented in
St. Gallen (Fig.8-30).

Fig. 8-29: The two functions of the condylar plate
reproduced from the book "Technique” 1963 p.
109f: Compression in case of an extra-articular can-
cellous fracture without defect. Buttressing in case
of an lateral depression.The examples are undated
but early. The blades are introduced from the me-
dial side.
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27.1.81

Fig. 8-30: Earliest documented plate in a tibia
plateau fracture.S. Felix born 1896:MS 69.0n Janu-
ary 27,1961 bicondylar tibia plateau fracture in-
volving the Fibula. ORIF with a medial 5-hole-plate,
threaded bolt and lateral screws. The plate is proxi-
mally curved and the bolt fixed in the plate hole.
Approach through an osteotomy of the tibial
tuberosity (readapted with a sagittal screw). Con-
solidated on May 10, 1961. Further development
unknown.

27.1.61

9.5.62 10.5.62

Fig. 8-31: Earliest documented lateral T-plate for a
monocondylarTibia plateau fracture.B.Albert born
1925:MS 509.Injury and ORIF on May 9,1962:lateral
depression fracture involving the Fibula. Reduced
and stabilised with a T-plate. Consolidated May 10,
1963.Minimal secondary displacement.



173

The individual practice of osteosynthesis

Osteosynthesis of malleolar
fractures

The documentation in the early years includes
more than 800 cases of this frequent injury.

As soon as the AO Documentation in Davos
was ready, Willenegger submitted all his radi-
ographs. These are still in existence and provide
a valuable insight into early techniques. The
first case documented by Willenegger repre-
sents an operation performed in June 1953 (Fig.
8-32).

Oblique drilling through the fibular fracture
using K-wires appears several times in the doc-
umentation (Fig. 8-33). Unbent medullary
wires caused varus malalignment in the fibula,
see also Fig.8-38. Pins, similar to nails, inserted
into the internal malleolus could not maintain
an unstable fibular fracture.

From 1959 onwards the other members be-
gan to keep records and the techniques are seen
to develop continuously until 1963.

Up until 1962 cancellous bone screws (some-
times with washer), perforating the syndesmo-
sis were generally inserted to stabilize a dislo-
cated mortise —that is to say, deliberately causing
compression (Fig.8-34). Cases of this sort were
still being documented after 1963.

The first example of a horizontal “positioning
screw” (a cortex screw with full thread) inserted
after reduction between the tibia and fibula,
without compressing the syndesmosis, 4-5 cm
above the joint cavity, appears for the first time
in September 1962 in St. Gallen (Fig.8-37),then
in 1963 in Liestal as well where it was inserted
through a plate hole (Fig. 8-36). The relevant
schematic representations are printed in “Tech-
nik” (Te 190, 192, 207).

Long oblique fractures of the distal fibula
were initially fixed with cerclage or semi-cer-
clage wires; in St. Gallen after 1961, with the fine
“small cancellous bone screws” (Fig.8-37). These
are mentioned in the Guidelines (Me 1/5,7, Me
11/41). Shorter oblique fractures were some-
times stabilized with vertical cancellous bone
or malleolar screws centred onto the fracture
gap. For proximal and complex fractures in-

8653 11.6.53

Fig. 8-32: Farly document: threaded bolt for dislo-
cation of the ankle mortise. B. Jules born 1895: WL
2/10.June 8, 1953 dislocation of the ankle mortise
(proximal Fibula fracture?). Torn deltoid ligament.
June 10 treaded bolt with compression. July 10,
1959 slight arthrosis.

10.9.58

Fig. 8-33: Bimalleolar fracture, fixed with K-wires.T.
Mathilde born 1895: WL 3/31. September 10,1958
displaced fracture reduced and transfixed with K-
wires.On February 26,1960 no arthrosis.

Fig. 8-34: Screw fixation of the mortise.W. Gertrud
born 1904:SG 3/16.March 21,1961 valgus-disloca-
tion-fracture involving the Fibula shaft. Fibula and
mortise fixed with cancellous screw and washer.
Medial malleolar screw. July 20, 1962 shortening of
the Fibula in slight valgus, arthrosis.
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tramedullary wires or splints were applied more
frequently after 1961. The distal end had to be
bent since malalignment would otherwise de-
velop (Fig. 8-38). The Guidelines refer to this
problem (Me 1/5,7, Me 11/41), “Technik” con-
tains an illustration (Te 188). The distally bent
medullary splint (combined with cerclage
wires) became a widely practised and successful
technique for the fibula (Fig. 8-39). In the
Guidelines (Me 1/5,7, Me I1/41) “elastic wire fix-
ation according to Willenegger” is recommended
as an alternative (Fig.8-40). It is also illustrated
in “Technik” (Te 196).

10.9. 62

Fig. 8-35: Supramalleolar fibulo-tibial positioning
screw. Z.Max born 1898: MS 599. X-ray of the acci-
dent missing. Synthesis on September 10, 1962:
Fibula fixed with a cancellous and a small screw, in-
ternal malleolus with malieolar screw. Indirect sta-
bilisation of the mortise with a higher placed hori-
zontal cortical screw. X-ray on November 12 before
removal of this screw. Fracture healed April 18,
1963. Slight remaining displacement.

28.10.63

Fig. 8-36: Positioning screw trough a plate.F.Sante
born 1939: WL 22/7. October 28, 1963 valgus frac-
ture with disrupture of the mortise, Fibula shaft
fracture. November 1, 1963 fixed with a 8-hole-
plate.The second plate screw is transfixed into the
tibia. Anatomical reduction. X-ray October 24, 1964
fracture healed, no arthrosis.

27.6.61

27.6.61

Fig. 8-37: Small cancellous screws in the Fibula. Z.
Julia born 1897: MS 188. June 27, 1961 isolated
oblique distal Fibula fracture: 3 small cancellous
screws. October 19: consolidated, implants not yet
removed.
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Fig.8-38:Varus mal alignmentduetoa Fibula nail.
C. Caspare born 1942: AC 16/35. October 8, 1960
transverse distal Fibula fracture, vertical fracture
of the medial malleolus with a depressed area: lat-
eral and medial screws. Unbent straight nail in the
Fibula leads to varus mal alignment.Pseudarthrosis
of the Fibula January 28, 1961, reoperated with a
cancellous screw. Third operation September 26,
1961: correction of the axis, tension band tech-
nique at the Fibula. Later evolution unknown.

8.7 61

Fig. 8-39: Distally bent Fibula nail. W.-R. Febronia
born 1900:AC 15/33.July 8,1961 bimalleolar valgus
fracture: Fibula fixed with a bent nail and cerclage,
medial malleolar screw. Axis correct. Consolidated
October 10,1961.

31.12.62 7.1.63

Fig. 8-40: Multiple K-wires in the Fibula (“elastic
wire fixation according to Willenegger”). W. Max
born 1932: WL 14/19. December 31, 1962 oblique
distal Fibula fracture reduced and fixed with fawn
like positioned K-wires, partly introduced into the
tibia (X-ray January 7, 1963). Consolidated April 20.
No arthrosis December 5,1964.
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Transverse fractures of the distal fibula
were stabilized with vertical malleolar or can-
cellous bone screws. Axial K-wires together with
a tensioned cerclage wire appear for the first
time in August 1961 in St. Gallen (Fig. 8-41).
The term “tension band” for this site does not
occur until 1963 in “Technik” (Te 193,195 with
figures). The same principle for small fragments
of the internal malleolus was first documented
in October 1962 in St. Gallen. Oblique fractures
became the domain of the malleolar screw very
early on (Fig.8-39).

Vertical adduction fractures of the internal
malleolus were stabilized with the horizontal
cancellous bone screw as early as 1960 (Fig. 8-
42). They are referred to in “Technik” (Te 195,
206), but not in the Guidelines of 1961.

A large posterolateral Volkmann's triangle
should be fixed with screws “from the front or
medially from behind” (Me 1/5,7, Me 11/41). In
“Technik” both techniques are elaborated (Te
202). Examples appear in the documentation
from 1961 (Fig. 8-43). A triangle fixed by a
dorso-lateral approach was documented in
March 1961 in Ziirich (Fig.8-44).

A plate for oblique fractures of the supra-
malleolar fibula is given in the Guidelines as an
alternative technique (Me I 5,8, Me I1 42)andis
shown in “Technik” (Te 190). The documenta-
tion contains relevant examples from Liestal
(Fig.8-36). It is becoming apparent that the in-
tramedullary splints will be replaced within a
short time by the thin, more appropriately con-
toured one-third tubular plates fixed with
smaller screws?.

29.8.61

Fig. 8-41: Earliest documented tension band tech-
nique on a distal Fibula. P. Salvatore born 1934:
MS 250. August 29, 1961 transverse distal Fibula
fracture fixed with two axial K-wires (their ends are
not bent) and a figure of 8 wire loop. Consolidated
July 10,1962.No arthrosis.

Fig. 8-42: Cancellous screws for a bimalleolar frac-
ture. W. Ernst born 1919: BJ 2/39. April 3, 1960 dis-
placed vertical fracture of the medial malleolus and
distal transverse Fibula fracture. Both reduced and
stabilised with cancellous screws and washers.
Consolidated August 10.Last X-Rax March 17,1961:
beginning arthrosis.
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Fig. 8-43: Posterior lip fragment. Anterior ap-
proach. S. Emma born 1905: AC 13/19. January 14,
1961 Fibula shaft fracture and large articular poste-
rior lip fragment. Reduced and fixed from front to
back with a cancellous screw.Large K-wire and cer-
clage in the Fibula. Evolution unknown.

Fig. 8-44: Posterior lip fragment. Posterior ap-
proach.W.Anna born 1918:KZ 6/6.February 8,1961
bimalleolar fracture with a large postero lateral lip
fragment. Reduced and screwed by direct ap-
proach from back to front. Fibula cerclage and K-
wire in the medial malleolus.January 26,1962 con-
solidated. No arthrosis.

Patellar fractures

The documentation contains approximately
100 cases. As well as the simple, ventral cerclage,
still applied now and again until 1963, the dou-
ble cerclage dominates Secondary wire break-
ages were rare (Fig. 8-45). Since the fractures
consolidated early, secondary dislocations did
not occur. No pseudarthroses are recorded in
the documentation.

The combination of K-wires (for multiple
fragmental fractures) and cerclage wires (Fig.
8-46) generally produced good results. Screw
fixation of longitudinal and polar (proximal
and distal) fractures had already appeared by
the end of 1960 (Fig. 8-47). Patellectomies are
not found in the documentation, but a case of
simultaneous open bicondylar femoral fracture
is cited in “Technik” (Te 308).

23.6.61

Fig.8-45: Transverse fracture of patella.Double an-
terior wires. S. Emil born 1912: MS 78. Feburary 1,
1961 fracture and fixation with two anterior wire
loops (tension band principle). Consolidated June
23: one loop is ruptured. Last X-ray June 12, 1962.
No arthrosis.
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29.7.62

Fig. 8-46: Wire loops and K-wires. F. Franz born
1947: MS 566. July 26, 1962 comminuted fracture
of the patella. The small fragments are reunited
with K-wires, a double wire tension band system
applied. Consolidated November 15. No arthrosis
March 26,1963.

3.12.60

Fig. 8-47: Vertical fracture of the patella. A. Franz
born 1941: AC 17/30.The displaced fracture is only
visible on the axial X-ray. December 3, 1960 cancel-
lous screw. Evolution unknown.

Fractures of the foot skeleton

The documentation contains approximately 60
records of operated fractures of the talus, calca-
neus and forefoot. It had become common
practice to operate on irreducible fractures, sta-
bilizing them with the implants available at the
time.

Talus fractures

Closed reduction of dislocated talus neck frac-
tures was preferred in Chur. If anatomical re-
duction was unsuccessful or the diagnosis made
too late, open reduction was performed and the
fracture stabilized with K-wires or, more often
with screws (11 documented cases), whereby
postoperative necrosis was recorded. There is
also an atypical neck and corpus dislocation
fracture which was stabilized with a screw and
temporary arthrodesis (Fig. 8-48).

Calcaneus fractures

Isolated screw fixations of avulsion fractures
were documented. In Interlaken an upright
thalamic depression fracture was fixed with two
K-wires and a good anatomical result was
achieved (Fig.8-49).

Fractures of the forefoot

On the whole, K-wires were used in cases of se-
vere dislocation. In isolated cases the small can-
cellous bone screw was inserted for fractures of
the os navicular pedis, for avulsion fractures at
the base of metatarsal V, and for one open frac-
ture of the basal phalanx of the big toe (Fig.
8-50). The concomitant shaft fracture of bones
II-V of the midfoot healed after non operative
treatment.
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Fig.8-48: Talus fracture: screw synthesis and arthro-
desis of the subtalar joint. B. Albert born 1936: MS
1/25. December 20, 1960 comminuted fracture of
the talus involving the subtalar joint. Stabilised
with a screw from the anterior side. Temporary
arthrodesis with plantar Steinmann nail. March 20,
1964 fusion of the subtalar joint. The dome of the
talus is slightly sunk, moderate arthrosis.

15.1,62

Fig. 8-49: Depression fracture of the calcaneus.
E.Peter born 1924:BJ 5/19.January 27,1960 central
depression fracture of the calcaneus. Reduction
and fixation with two K-wires from the posterior
side.Four month later (X-ray May 27,1960) consoli-
dated. January 15,1962 no displacement, slight os-
teoporosis,implants still in place.

14.11.62

265 62

Fig. 8-50: Multiple fractures of the forefoot. R. Ar-
mando born 1944: MS 517. May 26, 1962 fractures
of the great toe (open) and of the metatarsals 1I-V.
Small cancellous screw in the great toe, traction for
the metatarsals. November 14 fractures consoli-
dated.Last X-ray May 24, 1963.
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Femoral fractures

Femoral shaft fractures

This severe injury was not frequent at that time.
The AO documentation contains approxima-
tely 150 operated fractures, that is, only 5%
compared with the lower leg fractures.

Some fractures operated in 1956 with a
lengthy course of healing have been docu-
mented: refractures after cerclage — presumably
treated elsewhere — (Fig. 8-51) and refracture
after insertion of a thin intramedullary nail
whereby re-operation and insertion of a thicker
implant proved successful. The arduous manual
procedure of reaming restricted the calibre of
the nail. A refracture after premature nail re-
moval (6 months) was also recorded.

Intramedullary nailing remained the AQO
technique of choice although — especially for
complex fractures — additional cerclage wires
(Fig.8-52,and Te 211) or small plates were nec-
essary to achieve stabilization (Fig.8-53).

From about mid 1960 thin nails could easily
be replaced by thicker ones in cases of delayed
healing thanks to power-driven reaming.

Occasionally screw fixation was performed
on the femur. Two documented cases went on to
consolidation. Eyewitnesses from that time,
however, have a very clear recollection of (non
documented) catastrophes after screw fixation
(HU, LM). “Technik” officially condemns screw
fixation on the femur (Te 210).

Early on plates begin to appear, at first for
pseudarthrosis because the obliterated medul-
lary cavity could not be reamed (Te 213). Dou-
ble plating had already been performed with
success in May 1959 for a pseudarthrosis result-
ing from Rush pin treatment (Fig. 8-54), also
for fractures of the distal third of the shaft. Sev-
eral problems with double plating were docu-
mented, including one plate pull-out, necrosis,
and pseudarthrosis (Fig.8-55).

Double plating on the shaft was performed
occasionally even after 1963 (Fig. 8-56). Fixa-
tion with a single plate was only introduced
later on (Fig.8-71).

12.11.56

17.12.56

Fig. 8-51: Medullary nail in the femur after cer-
clage.F. Hans born 1933:BJ 1/31. Initially probably
cerclage of a child’s fracture. Refracture November
12, 1956: open nailing after partial removal of the
wires. Consolidated April 10, 1957. Implants still in
place April 27,1959.
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26.6.61 27.6.61

Fig.8-52: Typical open medullary nailing of the fe-
mur.R.Franz born 1912:MS 187.June 26,1961 fem-
oral nail and cerclage wires. Consolidated July 24,
1962.Implants not yet removed.

Fig. 8-53: Medullary nail combined with narrow
plate. Z. Arthur born 1914: KZ 4/35a. Injury docu-
ments missing. March 15, 1961 nailing of a long
comminuted fracture. One month later (April 14)
additional 6-hole-plate with short screws. Consoli-
dated January 27, 1962. Last X-ray April 24, 1962.
Implants still in place.

23.5.58

Fig. 8-54: Pseudarthrosis of the femoral shaft sta-
bilised with a double plate. F. Josef born 1907: KZ
2/15a. October 28, 1958 transverse femur fracture
treated elsewhere with Rush-pins. Pseudarthrosis
on May 14, 1959. Double plates May 23, 1959. Con-
solidated April 24,1960.Implants still in place.
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a 27.8.61 b

Fig. 8-55: Pull out of double plates on the femoral
shaft.Sch. Otto born 1943. AC 15/13.(a) Transverse
fracture August 27, 1961. (b) Synthesis with two
plates. (c) November 15 pull out of the proximal
screws, plates displaced, varus. (d) Secondary syn-
thesis with nail an cerclage wires.Cancellous graft?
Later development not documentated.

Fig.8-56:Two compression devices in place.F.Paul
born 1948:FW 7/39.0blique fracture of the femoral
shaft May 3, 1964 fixed with two plated (broad 6-
hole- and narrow 8-hole-plate). Intraoperative X-
ray shows the compression devices in situ. Evolu-
tion non documentated.

15.11.61

C

16.11.61

d
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Distal femoral fractures

The documentation contains some extraarticu-
lar fractures. Intraarticular fractures, mono-
condylar or bicondylar, were stabilized by nail
fixation from 1958 since the AO implants were
not yet in existence (Fig.8-57). The AO screws
followed, together with threaded bolts or K-
wires. The condylar plate, as illustrated in the
Guidelines, appeared for the first time in De-
cember 1960 and in May 1961 in Interlaken
(Fig.8-58).In 1959 a faulty, incompletely docu-
mented case was recorded in Chur and in 1963
the first technically properly applied condylar
plate for a complex fracture was reported from
St. Gallen (Fig. 8-59).

10.4.58

Fig. 8-57: Monocondylar fracture fixed with short
nails. B.-Wilhemina W. born 1921: OR 1/16. Injury
March 17, 1958: reduction and stabilisation with
short nails. Slight valgus, no displacement. Consoli-
dated April 10,1959.

14.5.61 19.5. 61

Fig. 8-58: "Right-angled™blade plate on distal fe-
mur. A.Walter born 1895:BJ 7/9.May 14,1961 distal
spiral fracture involving the knee joint. Plate and
screws on May 19,1961.Consolidated June 4,1962,
implants still in place.
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Fig. 8-59: Bicondylar fracture of femur.F. Elsa born
1899: M5 944, Displaced fracture on September 11,
1963. Condylar plate and screws. Consolidated
August 13,1964.

11.9.63

Fig. 8-60: Mulitple K-wires for a trochanteric frac-
ture. A. Anna born 1889: WL 10/13. Moderately
displaced fracture on February 20, 1962. March 6
stabilisation with mulitple fawn like placed K-wires
(percutaneously introduced?). Consolidated June
16, last X-ray February 23, 1963. implants still in
place.
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15.10 63

Fig.8-61:Two part plate for trochanteric fracture.S.
Hilda born 1897:KF 7/39.September 19, 1963 varus
fracture.Two part plate on the X-ray October 15.No
further documentation.
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Proximal femoral fractures

About 300 cases are to be found in the docu-
mentation. Earlier techniques continued to be
practised in some of the clinics some of the
time, e.g. spiking with K-wires (Fig.8-60), two-
part blade plates (Fig.8-61), three lamellar nails
from Bohler (Fig.8-62). Screw fixation also ap-
pears early (Fig.8-63).

The 130° angled blade plate appears in the
documentation in the late summer of 1959 first
in Liestal (Fig.8-64).

Sometimes the odd subtrochanteric fracture
was stabilized with other implants: straight
plates (Fig.8-65), intramedullary nails and cer-
clage wires.

The condylar plate appears first in St. Gallen
at the end of 1962 in the treatment of a sub-
trochanteric fracture (Fig.8-66) and at the end
of 1963 for a pertrochanteric fracture. “Tech-
nik” (Te 298) is not yet aware of this implant for
the proximal femur.

From the end of 1960 the 130° plates with
short shaft dominate. The first one was re-
corded in December 1960 in Chur. There is only
one documented case of early necrosis of the
femoral head treated by valgus alignment os-
teotomy.

Plate osteosynthesis for a bilateral fracture
(femoral neck on the right with plate, sub-
trochanteric fracture on the left with condylar
plate) is shown in Fig. 8-66.

The first successful femoral head prosthesis
for pseudarthrosis was recorded in April 1961 in
Interlaken and — for a fresh fracture — in August
1961 in Chur (Fig.8-67).

Early in 1962 in St. Gallen a double angled os-
teotomy plate for a femoral neck pseud-
arthrosis was recorded. It appears for the first
time for a fresh fracture with an almost vertical
break in July 1963 in Grosshochstetten (Fig. 8-
68). This combination was not mentioned in
“Technik”™

A rare and very worrying combination: fem-

Fig. 8-62: Three laminar nail for femoral neck frac-
ture.K.Hans born 1905:WL 22/1. Lateral adduction
fracture on December 23, 1963. X-ray January 6,
1964 shows a laminar nail of Béhler's type in place.
Consolidated April 18,1964.

21.11.58

Fig. 8-63: Screw fixation of a femoral neck fracture.
F.Gottfried born 1882:HB 1/11.Initial X-ray missing.
On November 21,1958 synthesis with four cancel-
lous screws (Danis design) and spring washers.
Consolidated March 17,1960.
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271259

Fig.8-64:130° angled plate and cancellous screws.
Ph. Gustav born 1909: AC 8/28. Trochanteric frac-
ture with distal fissures on December 27, 1959.
Reduction, 130° plate and screws. Consolidated
March 19,1960.Early implant removal June 10, 1960.

241262

Fig. 8-65: Straight plate for a subtrochanteric frac-
ture. L. Ruedi born 1943: MS 127. Subtrochanteric
spiral fracture March 15, 1961, first treated with
traction. April 10 broad straight plate and screws.
Consolidated August 31. Removal of implants Jan-
uary 23,1964.

Fig.8-66:Bilateral proximal frac-
tures of femur. H. Erika born
1900: MS 695. Lateral fracture of
the femoral neck on the right,
subtrochanteric on the left side
{additional trochanteric frag-
ment). Emergency synthesis:
short angled plate on the right
and condylar plate with addi-
tional screws on the left side.
Both fractures consolidated May
25,1963.
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Fig. 8-67: Earliest documentated hemiprostesis in
a fresh fracture. D.Camille born 1893: AC 15/25. Au-
gust 14,1961 displaced adduction fracture of the
femoral neck. Head prosthesis in good position.

Fig. 8-68: Primary synthesis with valgus-osteo-
tomy. E. Rosa born 1897: SG 4/17. Injury and syn-
thesis July 24, 1963: vertical fracture line. Primary
valgisation with an intertrochanteric osteotomy.

Fixation with a double angled plate (here with
a sliding inset). Consolidated November 22. Last
X-ray July 10, 1964: no signs of head necrosis. Im-
plants not removed.

X-ray August 24, 1961. Later evolution not docu-
mented.

a b

Fig. 8-69: Combined fracture of the femur shaft and neck. Secondary osteotomy. H. Margrit born 1930: OR
2/32 - MS 437.(a) May 24,1961 shaft fracture of the femur with two wedge fragments.Intramedullary nail.(b)
July 7 - probably during mobilisation - discovery of an already displaced vertical neck fracture.(c) Reduction
and stabilisation with K-wires neighbouring the nail.Non consolidated December 1,1961. Changement of
hospital. (d) March 5, 1962 nail removed, double plating. (e) At the same time trochanteric valgus osteotomy
with a double angled blade plate.Osteoporosis. Evolution: both fractures consolidated March 6,1963.Last X-
ray August 31,1966:no signs of head necrosis.

C
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oral shaft fracture with femoral neck fracture
was followed up from 1961-1966 (Fig. 8-69).

Another rare combination: dislocation of the
hip joint with avulsion of the greater trochanter
and femoral shaft fractures is shown in Fig.
8-70. This is the first example of a single straight
plate applied to the shaft and of a tension band
construction on the trochanter.

Two femoral neck fractures in children stabi-
lized with either K-wires or screws and com-
pletely healed were also documented. “Technik”
(Te 284) shows an example. Many cases of screw
fixation of the reduced head in epiphysiolysis in
adolescents were documented.

Fig.8-70:First single plate at the femoral shaft.Ten-
sion band fixation of the trochanter. St. Kurt born
1948:MS 1012. Dislocation of the hip joint,avulsion
of the trochanter, shaft fracture with wedge. De-
cember 7, 1963 emergency reduction and synthe-
sis of the shaft with a single plate (first case in the
documentation), of the trochanter with a tension
band construction.On April 25,1964 both fractures
are healing. October 26, 1965: fractures consoli-
dated, necrosis of the femoral head.
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Forearm

Shaft fractures of the radius
and ulna

There are approximately 200 cases in the archi-
ves.

From 1957-1959 several coapteurs are to be
found, some of them for the treatment of
pseudarthrosis after nailing (Fig. 8-71), some
for fresh fractures. The last example originated
in Interlaken and is dated January 1960. These
fractures consolidated with the exception of a
Galeazzi fracture which never healed despite
several revision operations.

The AO plate (for volar application) appears
for the first time in May 1959 in Zrich for a
pseudarthrosis of the radius after non operative
treatment (Fig.8-72).

The four-hole plate dominated at the start
for both pseudarthroses and fresh fractures.

Longer plates are to be found occasionally
from 1960 for multiple fragment fractures and
were in regular use for pseudarthroses (Fig.
8-73).

It is astonishing that after osteosynthesis of
simple fractures and despite the application of
the tensioning device (separate drill hole) a
clearly visible, fracture gap persisted (Fig.8-74).
The same phenomenon is apparent on the radi-
ographs shown in “Technik” (Te 227, 230, 231).
Nevertheless, consolidation was uneventful in
the majority of cases.

If complications occurred after application
of a short plate, it was replaced by a longer im-
plant. Often a different plane was chosen for
the second longer plate (Fig. 8-75). An addi-
tional cancellous bone graft is probable, but not
visible.

For dorso-radial application, the plate has to
be contoured to the curvature of the radius. Ini-
tially, this was forbidden because of the risk of
corrosion. Fig.8-74 from 1960 shows an unbent
plate and Fig.8-75 from 1962 a contoured plate
from the same clinic.

There are isolated cases of successful early im-
plant removal: In the majority of clinics, even in

29.7.57 15.7.58

Fig. 8-71: Danis-Coapteur in a pseudarthrosis of
the ulna. A. Peter born 1937: AC 6/30. July 29,1957
shaft fracture of both forearm bones. Intramedul-
lary nail of the ulna, radius not operated. January 8,
1958 radius consolidated. July 15 pseudarthrosis of
the uina: coapteur. Consolidated October 20, 1958.
Last X-ray January 12, 1960. Implants not yet re-
moved.

22.559

Fig. 8-72: Earliest AO-plate at the radius. W. Robert
born 1933:KZ 1/24. February 12,1959 oblique frac-
ture of the radius shaft. Reduction and plaster of
Paris cast. Secondary displacement, delayed union.
On May 22,1959 AO plate from volar approach.Con-
solidated May 27,1960.Implants not yet removed.
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1960, it was customary to wait one year or
longer before removing the implants. No early
refractures are documented, but some late
ones.

Twice bridging callus was observed in a frac-
ture of both bones. The cause may have been
encroaching wedge fragments (rupture of the
interosseous membrane) which had not been
reduced.

The complications reported in the docu-
mentation are distributed evenly across frac-
tures of one or both bones. Differences in prog-
nosis are only identifiable for the three Galeazzi
fractures which required revision operations.

In August 1962 the first semi-tubular plates
appear (Fig. 8-76: the most distal screw on the
ulna was secured with a counternut). One
pseudarthrosis occurring after lateral plating of
the ulna healed after dorsal application of a
semi-tubular plate (plus cancellous bone graft)
(Fig.8-77).

C

Fig. 8-73: Pseudarthrosis of the ulna after medul-
lary nailing, plate fixation. L. Gottfried born 1901:
SL 3/26. Documents of the initial treatment (else-
where) missing. (a) April 3, 1962 pseudarthrosis af-
ter nailing of a shaft fracture of the ulna. Defect and
osteolysis. (b) May 1 stabilisation with a 6-hole-
plate.Compression with tension device. (c) Consol-
idated April 22,1963.
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21.9.60

Fig.8-74:Primary synthesis of both forearm bones.
L. Benjamin born 1893: KZ 3/39. September 13,
1960 oblique shaft fractures of both bones (addi-
tional fissures in the radius). September 21 synthe-
sis of ulna with 4-hole-plate, of radius with 6-hole-
plate from a dorso-radial approach. Straight radial
plate. Consolidated October 9, 1961. Implants not
yet removed.
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13.6.62 4.7.62

Fig. 8-75: Reosteosynthesis with a longer plate. T.
Emma born 1912:KZ 5/28a.January 3,1962 oblique
radius shaft fracture: volar approach, 4-hole-plate.
Pull out of plate June 13, 1962. Reoperation July 4
using a 6-hole-plate introduced through a dorso-
radial approach and fit to adapt the bone.In consol-
idation October 26,1962.Same hospital as 8-74.

Fig.8-77:Pseudarthrosis of ulna, semi tubular plate.
F. Arnold born 1919: MS 878. First documents miss-
ing. Pseudarthrosis following lateral ulna plating.
May 30, 1963 synthesis with dorsal semi-tubular
plate. The central plate screws avoid the pseud-
arthrosis tissue (oblique position).The other screws
are eccentrically introduced for compression.

31.8.62

Fig. 8-76: Semi tubular plate and a threaded con-
ternut. A. Jiirg born 1949: SL 3/39. August 30, 1962
shaft fractures of both bones. Synthesis of radius
with 4-hole, of ulna with 5-hole-semi-tubular-plate
and threaded conternut in the distal plate hole.
Consolidated December 19. Implants removed
April 17,1963.

l 21.11.63
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Proximal fractures of the
forearm bones

The documentation contains approximately
100 cases. The traditional operation for dislo-
cated olecranon fractures was the crossed cer-
clage with only one wire which was wound
round the triceps tendon and passed through a
distal drill hole. It can still be found on occasion
in the documentation up to 1961 (Fig.8-78).

Within the ranks of the AQ, the intramedul-
lary axial cancellous bone screw with washer
was at first preferred (Fig. 8-79). Some exam-
ples can still be found up to 1963.

The first cases of typical tension band tech-
nique came from St. Gallen in June 1961 (Fig.8-
80). Complications were extremely rare. In
1963 a case of secondary dislocation stabilized
with a plate was recorded. For oblique fractures,
an additional screw was introduced (centred
over the fracture gap, likewise if the coronoid
process was affected) (Fig.8-81). Several exam-
ples of this exist. In “Technik” (Te 236) a combi-
nation of wire tension fixation with semi-tubu-
lar plate and a screw in the reduced coronoid
process is illustrated.

The tension band technique was only taken
up by the other members after 1963.

For the isolated dislocated fracture of the
head of the radius primary resection was
usual at the time. The documentation contains
only three operated cases: one, possibly percu-
taneous, wire fixation with two K-wires in a
child after severe dislocation. A similar proce-
dure for a radial neck fracture with disloca-
tion of the ulna in an adult led to necrosis of the
head of the radius. The first synthesis (small
cancellous bone screw) appears in August 1963
in Grenchen for a displaced partial fracture
(Fig.8-82).

The documentation also includes several com-
binations of fractures of the proximal uina
and the head of the radius. The head was
always resected. Over a longer period of obser-
vation, these cases showed severe arthrosis with
deformation.

From 1960 there are also several cases of Mon-
teggia dislocation fracture. Ulna fracture
was normally stabilized with a six-hole plate.
Healing was uneventful if the head of the radius
was intact. If it was resected, complications (de-
layed healing, refracture, etc.) were the rule.

19.10.61

Fig.8-78:Single wire loop in an olecranon fracture.
B.Kathrin born 1887:MS 298.0ctober 18,1961 frac-
ture with a depressed area. Single figure-of-eight
wire-loop. Plaster splint. Consolidated February 20,
1962 implant still in place.
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Fig. 8-79: Cancellous screw in an olecranon frac-
ture. L. David born 1943: BG 1/13. November 20,
1959 transverse fracture with some depression.No-
vember 24 screw and washer. Plaster splint. Evolu-
tion not documented.

Fig. 8-80:Earliest typical tension band system on an
olecranon fracture. O. Alois born 1910: MS 175.June
9,1961 oblique fracture with central depression.Syn-
thesis June 20, with two parallel K-wires and tighten
figure-of-eight-loop. Additional small K-wires. The
end of the wires are not bent. Removal of implants
October 10,1961.No arthrosis July 18,1963.

4.10.61

Fig. 8-81: Olecranon fracture involving the coro-
noid process, tension band and screw. K. Berta born
1887: MS 279. Olecranon and coronoid process
fracture on October 3, 1961.Tension band system
for the olecranon and screw in the coronoid. Con-
solidated February 7,1962.

5.8.63 7.8.63

Fig. 8-82: Earliest synthesis of a radial head frac-
ture. Z. René born 1930: GG 8/22. August 5, 1963
partial displaced fracture: August 7 small cancel-
lous screw. introduced trough an enlarged ap-
proach (screw in the humerus epicondyle) consoli-
dated September 3,1965.No arthrosis.
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Distal radius fractures

There are approximately 80 cases in the docu-
mentation most of which were stabilized by
percutaneous wire fixation from the radius sty-
loid. From 1961 there are also cases of screw fix-
ation for fractures of the styloid process of the
radius (cancellous bone or malleolar screws)
(Fig.8-83). These include a radiocarpal disloca-
tion fracture with an additional dislocated na-
vicular fracture (K-wire fixation).

The first dorso-radial plates appear in 1963
in Liestal and Grenchen (Fig. 8-84) for frac-
tures resistant to reduction and or comminuted
zones in the metaphysis of both bones.

9.2.63

Fig. 8-83: Screw synthesis of styloid fracture of the
radius. B. Armando born 1930: MS 769. February 9,
1963 displaced oblique fracture. Malleolar screw.
Consolidated June 21,implant not yet removed.

24.5.63

Fig.8-84:Earliest plate in the distal radius.S.Robert
born 1931:SL 17/27. Extension type distal oblique
radius fracture.Reduction unsatisfactory. Dorso-ra-
dial plate May 24,1963.Consolidated September 9.
May 27,1964 no arthrosis,implants removed.
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Fractures of the wrist and
peripheral hand skeleton

Fractures of the scaphoid

The documentation contains 58 cases treated
with small cancellous bone screws. 48 came
from Liestal. The first document corresponds
not to the day of the accident, but to the day the
injury was discovered or the referral of the
patient to the surgeon (possibly after plaster
fixation). Consequently, the majority are cases
with wide gaps, osteolytic foci and cyst forma-
tion.

The first case, operated in 1959, (Fig. 8-85)
demonstrates these features and also the typical
screw fixation technique.

If the position of the screw prevented com-
pression, the pseudarthrosis did not heal (Fig.
8-86). Pseudarthroses with extensive cyst for-
mation can consolidate even if the proximal
fragment is small and dense. Sometimes os-
seous bridging occurs very late. However, non
union for no apparent reason was not unusual
(Fig.8-87).

3.10.62

26.7.65

Fig. 8-86: Persisting pseudarthrosis after wrong
technique. W. Karl born 1932: KZ 7/11. First X-ray
May 29,1962, synthesis next day.X-ray of October 3:
the thread of the screw was too long, preventing an
interfragmentary compression.The pseudarthrosis
persists on July 26, 1965.

Fig. 8-85: Earliest screwed scaphoid fracture of
the documentation. St. Adolf born 1920: WL 18/2.
(a) January 6, 1959 displaced central transverse
scaphoid fracture. (b) Synthesis April 29 (shortened
screw head). (¢) X-ray March 23, 1966: Fracture
healed, no arthrosis.
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25.6.63

Fig. 8-87: Persisting pseudarthrosis in spite of a
correct technique. M. Josef born 1947: WL 22/16.
June 25,1963 correct screw technique for a scaph-
oid pseudarthrosis (first X-ray June 19).Non consol-
idated March 23, 1966 and also after implant re-
moval January 26,1967.

Fractures of the metacarpi and
phalanxes

67 cases were documented whereby the pre-
dominant method of fixation was by oblique
crossed K-wires, possibly percutaneous.

Among these there are 15 basal fractures of
the first metacarpal. A small cancellous bone
screw was only inserted once successfully. The
remaining metacarpal and phalangeal fractures
include 12 screw fixations (of these two arthro-
deses). Two cases in 1962 are of an innovative
character: one paraarticular distal torsion frac-
ture of M-V in Rorschach (vitallium screw Fig.
8-88), and one torsion fracture of the proximal
phalanx of the thumb fixed by small cancellous
bone screws in April 1962 in St. Gallen.

1.2.61 20.3.62

Fig. 8-88: Screw synthesis for a fracture of a fifth
metacarpal. G.Joachim born 1934: OR 1/38. Febru-
ary 1,1961 distal spiroid fracture. February 15 syn-
thesis with a small vitallium screw. Small AO screws
do not exist at this time. X-ray March 20, 1962:frac-
ture healed,implant still in place.
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Techniques on the humerus

Humeral shaft

The documentation includes approximately 180
osteosynthesis. At first, only pseudarthroses
were operated on since these predominated un-
til 1963. They were either the first or a revision
intervention after preceding failed operations
(cerclage, intramedullary nailing Rush pins,
plates of other design). These patients came to
the AO hospitals for secondary procedures. Up
to 1959 only the Danis coapteur in various sizes
had been available.

In 1961 in Chur a primary screw fixation for
awedge fracture was attempted, but it promptly
dislocated and had to be reoperated.

Fig. 8-89: Pseudarthrosis of the humerus after Da-
his coapteur, AO plate (reproduced also inTe 18).B.
Paul born 1921: WL 1/1. Documents of injury and
first synthesis (elsewhere) are missing. (a) Pseud-
arthrosis due to a too feeble coapteur on March 17,
1959. Reoperation with a prototype AO plate
March 24.(b) Consolidated August 24,1959.

Thin intramedullary nails have not proven
their worth. The proximal approach was pre-
ferred in Freiburg i.B.: three successful cases
were documented.

The first AO plate (a six hole prototype) was
applied successfully in March 1959 to treat
pseudarthrosis after treatment with a too short
Danis coapteur (Fig. 8-89). This case is also il-
lustrated in “Technik” (Te 18). The first (too
short on the proximal side) AO plate applied to
a fresh fragmentary fracture in an elderly pa-
tient consolidated despite pull-out of the proxi-
mal screws after immobilization (Fig. 8-90).
Delayed consolidation did however also occur
after correct plate synthesis in younger patients.

A typical example with a humerus plate is
shown in Fig.8-91. With many synthesis, atten-
tion is drawn to the fact that on the radiograph
the fracture gap is still clearly visible; this is also
seen on the examples given in “Technik” (Te
265-267). In cases of implant loosening (infec-
tion?) and pseudarthrosis, consolidation was
achieved either by applying a longer plate in an-
other plane and cancellous bone graft or by ap-
plying an additional second plate (Fig.8-92). A
revision operation in Glarus was documented
in which a screw pulled the plate onto the shaft
by means of a counternut (Fig.8-93).
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Fig.8-90: Consolidation in spite of pull out.H.Rosa
born 1877:BG 1/19. (a) Wedge fracture of humerus
shaft September 19, 1959. (b) 6-hole-plate (with
sliding inset) September 23. The proximal screws
are too short. (c) Pull out of screws October 23.Not
reoperated. Plaster cast. Callus visible January 5,
1960. (d) X-ray December 5, 1960 (shoulder in ab-
duction):consolidated. Implants in place.

Fig.8-91:Transverse humerus fracture, typical syn-
thesis. B. Hanspeter born 1945: B) 2/38. April 11,
1960 displaced fracture. 6-hole compression plate.
The fracture line remains clearly visible. Signs of lo-
cal irritation August 3.In consolidation November
16,1960.Implants removed April 7,1961.

=
{
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31.5.63

17.12.61

Fig. 8-92: Pseudarthrosis following a plate, reoper-
ated with two plates. F. Italia born 1910: MS 338.
December 17, 1961 displaced transverse humerus
fracture with small wedge. Compression 6-hole-
plate. Reduction not satisfactory.June 26,1962 cal-
lus and loosening of screws. Reoperation July 5
with two narrow plates.Consolidated May 31,1963.

Fig. 8-93: Pull out of plate. Refixation with a coun-
ternut E. Hans born 1947: BG 3/13b. December 11,
1962 oblique humerus fracture with wedge.The 6-
hole-plate is too short distally. Pull out of implant
February 4, 1963. Readaptation of the plate with a
threaded counternut in the distal screw. Evolution
unknown.
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Fractures of the proximal humerus

The documentation contains approximately 120
cases. The first appear in the summer of 1959:
screw fixation of a dislocated subcapital frac-
ture in an adolescent in Interlaken and a Rush
pin in a proximal approach in 1961 in Chur.
There is also an early screw fixation of the tu-
bercle after a dislocation fracture.

The T-plate designed by Bandi especially
for subcapital dislocated fractures and pseud-
arthroses at first seems a rather bulky proto-
type, but in the spring of 1961 it made its debut
in its definitive slimmer form. The implant was
applied successfully in the treatment of fresh
fractures (Fig. 8-94) and pseudarthroses after
non operative treatment or preceding opera-
tions. The relevant examples are numerous.
Early necrosis of the humeral head after osteo-
synthesis of dislocated and comminuted frac-
tures was documented in three cases. The usual
observation time was however insufficient to
record these very late sequelae.

Fig.8-94:T-plate for a subcapital humerus fracture.
H. Paul born 1910: BJ 17/11. January 2, 1961 sub-
capital valgus fracture with a depressed area. Re-
duction and fixation with a T-plate and separate
screw. Consolidated April 4. Normal articulation af-
terremoval of implants January 6, 1962.
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Fractures of the distal humerus

The documentation includes approximately 200
cases, the majority being supracondylar frac-
tures in children which were treated by open
reduction with single or crossed K-wires. Small
cancellous bone screws were inserted success-
fully for a supracondylar fracture in St. Gallen
(Fig. 8-95), an ulnar avulsion fracture — pre-
sumably an open dislocation — in Chur, and a
pseudarthrosis of the radial condyle stabilized
with a malleolar screw.

In adults, several cases of complex transcon-
dylar fracture were treated from 1960-1963:
first, reconstruction and stabilization was at-
tempted with screws and K-wires. In November
1961 in St. Gallen a similar fracture was treated
by osteotomy and fixation of the olecranon
(Fig.8-96). In Liestal the crossed threaded ten-
sioning device was chosen. For only slight dislo-
cation, the malleolar screws inserted in triangu-
lar formation were successful.

Two supracondylar pseudarthroses went on
to uneventful healing early in 1961 in Chur after
Jateral plating and insertion of additional screws,
and in St. Gallen after a double plating proce-
dure (Fig.8-97).

15.10.61

26.9.62 2.1.63

Fig. 8-95: Small cancellous screw in supracondylar
child fracture. G.Reimond born 1953: MS 615. Sep-
tember 26, 1962 transverse supracondylar fracture
with important displacement (probably open). Re-
duction and stabilisation with a small cancellous
screw. Consolidated January 2,1963.

Fig. 8-96: Comminuted intraarticular fracture of
distal humerus. B. Anna born 1891: MS 295. Injury
and first X-ray October 15, 1961 — elsewhere. Syn-
thesis November 4: Approach trough an osteotomy
of the olecranon. Reduction and stabilisation with
multiple K-wires. Consolidated February 20, 1962.
Later evolution unknown.
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11.3.61

Fig. 8-97: Plate fixation of a distal humerus pseud-
arthrosis. K. Hans born 1916: MS 117. First docu-
ments misssing. X-ray March 11, 1961: supracondy-
lar pseudarthrosis after synthesis with threaded
bars. March 13 removal of implants and stabilisa-
tion with two contoured plates (on the radial and
the ulnar side). Consolidated June 8, 1962.

Fig. 8-98: Pseudarthrosis of clavicula, cranial plate.
H. Guido born 1940: MS 1/13. Date of injury un-
known. Central pseudarthrosis with shortening
December 8, 1960. Synthesis with an adapted 4-
hole-plate December 10. Consolidated April 12,
1961.

Clavicle and scapula

About 120 osteosynthesis procedures are recor-
ded in the documentation, whereby the follow-
ing indications and techniques can be identi-

fied:

® Pseudarthrosis. At the end of 1960 in St.
Gallen the first case of a contoured four-hole
plate applied on the cranial aspect is found
(Fig. 8-98). In 1962 a semi-tubular plate
mounted ventrally was recorded in Langnau
(Fig.8-99).

e Lateral fractures with involvement of the
acromioclavicular joint. A procedure of re-
duction and stabilization with transacromial
axial K-wires was documented and, in Frei-
burg i.Br., screw fixation to the coracoid pro-
cess.

® Primary osteosynthesis in the mid third is
only found in cases of extreme dislocation or
central comminuted zones. Presumably these
were open fractures. In 1958 an example of
medullary splinting can be found. Plates ap-
peared for the first time in November 1960 in
St. Gallen (Fig. 8-100). In Chur in 1961 one
secondary synthesis using a long plate and
cerclage wires to treat a wedge fracture was
documented.

© Afew collector’s items are also to be found in
the documentation: an acromion fracture,
treated and healed with a tension band sys-
temn in St. Gallen in 1961, and — also from St.
Gallen —synthesis to treat a pseudarthrosis of
the scapular neck with upright spina and fix-
ation with two semi-tubular plates.
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Fig. 8-99: Ventrally placed semi tubular plate fora
pseudarthrosis. H. Gertrud born 1939:SL 4/1. Dates
of injury and first synthesis unknown. December
23,1961 pseudarthrosis with defect, remaining cer-
clage wire and broken drill bit. July 30,1962 synthe-
sis with semi tubular 5-hole-plate (and cancellous
graft), placed anteriorly. Consolidated November 5.
Implants still in place.

Fig. 8-100: Primary plate in a central fracture. M.
Giovanni born 1927: MS 80. February 2, 1961 im-
pressive displacement of a comminuted fracture
(probably open). Stabilisation with a (too short) 4-
hole-plate and small cancellous screw. Secondary
displacement June 22, 1961. Further development
unknown.
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Epilogue (1964-1969)

The first development phase of the AO was fol-
lowed by a second phase which we need to dis-
cuss briefly here because these events are also no
longer common knowledge. We then conclude
with the publication of the Manual in 1969'.

The salient events in these periods have been
reported in the two books by Robert Schneider
in 1969 and 1983 (Schn II). Additional reference
sources exist in the form of the protocols from
the technical commissions (TK) and the annual
reports of the Laboratory for Experimental
Surgery in Davos. We will restrict this report to
note form.

The structures of the AO and Synthes proved
their worth and remained unchanged. The
spokesman and the Committee were regularly
confirmed in office.

Members

From 1965 new members were again admitted.
These were mostly former collaborators of the
pioneers now working independently: the “sec-
ond generation” of the AO. In 1967 correspon-
ding members were also admitted (Mathys in
Bettlach, Batten in Birmingham and Rosen in
New York) as well as scientific members (Wag-
ner in Schwarzenbruck, Schenk in Basel/Bern,
Straumann in Waldenburg, Perren in Davos).

1967 was a year of great change:

e Miiller left St. Gallen for good, moved to
Bern, and Weber became his successor. The
documentation group moved from Davos to
Bern.

e Allgswer was elected director of the surgical
department at the University of Basel and

took the greater part of his team in Chur with
him.

e Fleisch was elected head of the Pathophysiol-
ogy Institute at the University of Bern.

e His successor in Davos was Perren with whom
the efforts of the Laboratory (LECD) were
directed primarily towards biomechanical
research.

@ Brussatis was elected Professor of orthopae-
dics in Mainz.

Instrumentation and
technique

From 1964 onwards smaller implants were in-
troduced? first, the cortex screws with outer di-
ameters of 3.5 and 2.7 mm; then the so-called
‘one-third tubular plates’; and finally, — as the
first of a group of moulded plates — the small,
thin T-plates’. The requests for these items came
from the younger members or collaborators
and aroused little enthusiasm in the technical
commission.

The existing screws and plates remained un-
changed. The latter were redefined according to
their function as “tension band, neutralization or
buttress” plates*. Now the corresponding instru-
ments to twist and contour the plates were
made available.

The important development of the oscillating
saw also falls into this period (Schn I1/81).

The plans and innovations being discussed at
this time in the technical commission are
pointers towards the future:

Steinemann proposed (TK January 23,
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1965) the introduction of a spherical design for
the undersurface of the screw head — similar to
the design of the French company Maconor. It
would then have been possible to achieve “incli-
nation” of the screws in the plate hole (having
modified the hole appropriately), that is to
say, a certain freedom of angulation. The late-
ral stability would have been maintained and
there could be no risk of additional corrosion.
The majority of medical experts would have
greeted this alteration. As a “system alteration”
the proposal was at first rejected (introduction
1968).

The team Allg6wer/Perren had already started
testing a new plate with the collaboration of
the engineer Russenberger. It could be de-
monstrated that maintaining the initial inter-
fragmentary pressure obtained by applica-
tion of the external tensioning device was sub-
ject to a great deal of scatter with a conical plate
hole.

Spherical configuration of the plate hole and
eccentric insertion of a spherical screw made
it possible to create a tension effect within the
implant itself. The development was based on
an idea by Bagby in 1958° which, however,
made use of screws with a conical undersurface
to the screw head. Even with the half-tubular
plates some degree of compression could be
achieved®.

The new implant was called the “slotted” or
later on the “tension hole plate”. The promotors
of the device were working in titanium. The ini-
tia] implantations in humans were performed
in 1963. Perren presented these experiments in
his lectures at the AO Meetings of 1966 and
1967 (Schn I1/115f) and showed a film. The first
publications appeared in 19697%,

In the early 1970s, the complete “Dynamic
Compression Plate System” was introduced into
the hospitals. Titanium as a material for im-
plants was only introduced much later on.

In Chur and Davos research into shock con-
tinued, especially by Burri. Polytrauma had be-
come more frequent. The “Shock index™ proved
to be valuable in clinical practice.

The teaching activities and international
relations of the AO experienced a period of
rapid development at this time:

@ In 1965 an AO Course was held for the first
time outside Switzerland, that is, in Freiburg
im Br., directed by Krauss and Schneider and
organized by Koslowski and Weller. It be-
came a regular annual event.

® In the same year, the traumatology sympo-
sia commenced in Mainz (Schweikert and
Schneider)

® [n 1966, three Italian friends: Bianchi-Maio-
cchi in Milan, Benedetti in Bergamo and
Bombelli in Legnano founded the “Club Ital-
iano degli Amici dell* AO” together with for-
mer participants at the Davos Courses. This
association was promoted by Mathys, it ex-
panded very rapidly and uncritically, became
nebulous, and therefore never really struc-
tured.

® Also in 1966, the Davos Courses were held in
German and Italian; in 1967 in French and
English. Later in 1967, the first course for
pelvic surgery took place.

® In 1968 a course was held in Ljubljana (Slo-
venia).

® Thelecturingactivities of the core group and
the collaborators on scientific projects be-
came very extensive. The relevant publi-
cations were issued. These are listed in the
Annual Reports of the Laboratory for Expe-
rimental Surgery in Davos'?.

In 1969 in Graz the Austrian Association for the
Study of Internal Fixation was established un-
der the leadership of Spath, Briicke, Tscherne
and Feischl.

In Germany a similar group was established
by Koslowski and Weller a year later.

In the meantime, the producers had set up a
whole chain of agencies abroad, and even put
their feelers out into the East European coun-
tries.

It was not so easy to comply with the requests
made by doctors in 1964 for a “breakthrough” of
our instrument sets in the USA. The Instrument
Company Smith Kline and French in Philadel-
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phia commissioned by Synthes also distributed
other instrument sets. The senior registrar, Seg-
miiller in Chur, investigated the situation per-
sonally. Allgower and Willenegger were both
aware of the situation and actively involved. The
main obstacle was the widespread rejection of
osteosynthesis for fresh fractures, a position de-
fended by the Establishment.

In 1966 Mathys had undertaken a goodwill
tour of Africa in his private plane, visiting nu-
merous hospitals and demonstrating the in-
strument sets.

In 1969 the “AO Manual” was published (Sprin-
ger Berlin, Heidelberg, New York) as the second
AO book. the authors were once again Mdiller,
Allgower and Willenegger'. It was, as the name
states, conceived as a practical working manual.
The general sections were organized in a similar
way to “Technik” in 1963. In the specific sec-
tions, the illustrations were semi-schematic re-
presentations. These were outline drawings from
radiographs from the documentation archives.
This procedure permitted greater accentuation
of typical findings and technical details.
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Concluding remarks

Anyone approaching the AO Phenomenon to-
day from the outside and attempting to fathom
the course of events leading to its success has
great difficulty finding their bearings:

e the structural and operational diversity of
this gigantic movement hinders overview
and insight

@ at the very front one runs into the represen-
tatives of the powerful industrial companies
exhibiting and promoting attractive instru-
mentation, but who either do not know or
cannot understand the ideas of the pioneer
generation who created the foundations on
which today’s structures have been built.

® these ideas should, however, remain the es-
sential motivation for surgeons worldwide
working with the AO implants and instru-
ments.

The AO can, therefore, turn from a phenome-
non into an enigma. This observation has been
one of the driving forces for the compilation
and portrayal of its history.

There are still two questions to be answered:

Is it a coincidence that the AO was founded in

Switzerland? By chance, two non Swiss friends

have provided quite independent answers that

are however largely in accordance:

e The long-term, methodical collaboration of
independent surgeons holding management
positions would not have been possible in
other countries where competitive hierarchi-
cal structures dominate.

e Attention to highest precision and disci-
pline in craftsmanship (as exemplified by the
clock-making industry) has been charac-
teristic of Switzerland for generations. This

equally applies to attention to hygiene, a pre-
requisite for optimized asepsis.

e The surgeons’ idea that the producers should
give up a share of the profits in order to fi-
nance research, documentation, and teach-
ing, without jeopardizing their independ-
ence, is unique. This was only possible in a
society in which a culture of “habitual” dia-
logue and consensus prevails and profes-
sional and class distinctions are insignificant.

For these remarks, I wish to thank Prof. O. Pohler
who comes from Germany originally, but has
been very much influenced by American culture,
and Prof. J. M. Thomine, who worked alongside
Merle d’Aubigné, professor emeritus for ortho-
paedics and traumatology in Rouen, guest of hon-
our at the AO Course in Davos in 1995.

What is the basis of the unexpected interna-
tional success of the AO and how has it shaped
and advanced traumatology over
decades?

recent

@ The techniques and instrumentation have
some share in it because of their distribution.
The AO actually only improved and added to
what their forerunners Lambotte, Danis and
Kiintscher had devised and developed. Com-
pleteness and quality were, however, new.

@ Perhaps more important, but not crucial,
was the innovative and demanding method
of teaching which was intended as a safe-
guard against slip ups in indication and tech-
nology.

@ The new unconventional collaboration of
the surgeons with technical designers and
scientists made it possible to find practical
solutions to the various unsolved questions
relatively quickly. This indirectly promoted
the reputation of the AO.
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Concluding remarks

® In terms of doctrine, a serious problem must
be faced: the exclusive representation and
propagation of direct (so-called ‘primary’)
diaphyseal consolidation of fractures with-
out visible callus was, in retrospect, an error.
In fact, this is only one form of fracture heal-
ing — a rarer form, associated with certain
conditions and not at all a superior or more
economic form of fracture healing.

@ However, plaster-free postoperative mobi-
lization could only be achieved by creating
permanent and increased (so-called ‘ab-
solute’) stability of the construction.

® For the first time, emergency osteosynthesis
permitted immediate painless active move-
ment of all joints and muscles and, after an
intensive but very short psychological de-
pression, gave the patient an immediate feel-
ing of physical integrity, self-confidence, and
personal freedom of movement. The healing
phase commenced directly. This was the new
and crucial aspect of the AQ. Paradoxically,
it transpires that the great psychologist, Boh-
ler, as a propagator of the systematic activa-
tion and motivation of his patients would be
much in accord with the AO.

The rapid development and recognition of the
AQ is based then, above all, on immediate de-
finitive treatment associated with an ideology,
exciting for doctor and patient alike, which de-
mands that the inherent natural sloth in us all
must be overcome by personal willpower.

In this entire book, I have avoided the word
‘progress’. It too readily expresses a value judge-
ment. In my opinion, the judgement must be re-
served for future generations. To what extent
the errors, insufficiencies, and poor perform-
ance (we have not left them out) tip the scale,
must be decided by the reader.

It seems appropriate to end with a quote
from the lecture delivered by M. E. Miiller on
March 15, 1958 in Chur — the first written doc-
ument of the AO. The entire text can be found in
the appendix p. 216. Of the three goals and 5 ba-
sic principles written there, we will choose from
the first goal:

“I. The immediate active use of the muscles and
joints adjacent to the fracture must be a primary
goal because this represents the best possible in-
centive for a return to normal....

The advantage of early mobilization cannot
be over-estimated. A method of osteosynthesis
can only prove satisfactory if it can play its part
immediately after the operation”
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Topics and Lectures at AO Meetings in 19581964 (excerpt from Schn I/17 f) Administrative
Agendas of the AO Meetings in 1958-1966 (excerpt from Schn 1/21f)

Aims and Basic Principles. Lecture by M. E. Miiller on March 15, 1958 in Chur. First written
document of the AO

Foundation Document of the Laboratory for Experimental Surgery (Research Institute
Davos) of June 18, 1959

From the AO Documentation Center: Code sheets Nos 1, 2 and 3 for the patient E. Bertha
1918, BJ 5/6, Figs 6-18 and Figs 8-28 from 1959 to 61

Details of the accident, operative treatment, result at four months and at the one year follow-
up examination are given on these code sheets. The entries were handwritten at that time.

AQ Statutes from 1960

Founding of Synthes AG Chur, Text from the Swiss Commercial Register of December 23,
1960.

Agreement of the Synthes shareholders of January 27, 1968
List of the participants at the first AO Course in Davos in December 1960

Catalogue of Synthes instrument sets in January 1962 in French with the price list (excerpt
from Schn I1/43-46)
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Topics and Lectures at the scientific AO Meetings
(translated from Schn I/17f)

1958
6.11 Biel Lectures on operative techniques
Discussion of osteosynthesis results

1959

5./6.3 Zurich Guidelines 1: General principles
Guidelines 2: Screw fixation of tibia fractures
Guidelines 3: Intramedullary nailing of tibia
The new AQ plates
Malleolar fractures

3./4.12. Zurich Treatment of Pseudarthrosis
Guidelines 1 -5
Expected use of Ostamer

1960

18./19.3. Interlaken Screw synthesis of tibial shaft fractures
(Allgower, Miiller)
Intramedullary nailing (Schneider)
Malleolar fractures (Willenegger)
Principles (Miiller)
with extensive discussion of all members

8./.9.7. Davos Experimental research on biomechanical
factors for osteogenesis and nerve-regeneration
(Allgower, Basset, Miiller)
Compression plates (Miiller
Hip and condylar plates (Willenegger, Bandi, Bloch)
Plate-nail for femoral neck (Miiller, Schneider)
AO flexible schaft for reaming
Open fractures and osteomyelitis (Ott)

23.11. Bern Basis and principles (Miiller)
Technique and results of screw synthesis of the
tibia (Allgower)
Technique of intramedullary nailing (Schneider)
Results of intramedullary nailing (Willenegger)

1961

27.129.4 Waldenburg  Isotops for supervision of femoral
neck fractures (Bessler)
Femoral neck fractures (Miiller)
Discussion
Strain measurements on compression
plates (Straumann)
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23.11.

24./25.11.

1962
21/25.6.

13.12.

1963
3./4.5

1963
28.11.

1964
17.18.4.

20./21.11.

Zurich

St. Gallen

Davos

Zurich

Liestal

Zurich

Freiburg

Zurich

Mechanical properties of metals and alloys (Kriiger)
The problem of corrosion on rust proof steal
(Haefelfinger)

Metallographic studies on implants

(Kriiger)

Discussions with the participants of the

first AO-Course

Experiments on sheep (Willenegger)
Experimental results for substitute of
Arteries {Carstensen and Cain): Correct

and impaired wound healing with arterial
transplants

Femoral neck fractures Main topic (Miiller)
Fractures of the humeral head (Bandi)

Tibia head fractures (Allgéwer)

Conference on the guidelines, general part (Miiller)
Tibia shaft fractures (Allgéwer)

Tibia head fractures

Humerus (Bandi)

Elbow (Weber)

Forearm (Bloch)

Navicular bone (Willenegger)
AO-Instrumentation (Straumann)

Discussion of problem cases

Fractures in children (Introduction
Willenegger, conclusion Miller)
Information about primary bone
Healing (Schenk, Willenegger, Riniker)

Infection prophylaxis in hospital (Good)
Infections after internal fixation and
their treatment (Allgéwer, Willenegger, Miiller)

Problems in the treatment of articular

fractures with experimental contribution (Weller)
Proximal and distal articular fractures of tibia
Experiences with the screwing of the syndesmosis
Prognosis of the epiphysis after perforation with K-wires
Preparations of the second edition of the AO

Book (Introduction Segmiiller)
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Administrative Agendas of the AO Meetings

(translated from Schn 1/21f)

1958

6.11. Biel Production site of the SAO
Scientifical Plans of the SAO
Experimental facilities in the
Research Institut Davos
Distribution of assignements

1959

5./6.3 Zurich Accounts according to the experience
of the production site
Research Institute

J4.12. Zurich Discussion of the statutes
Procedures of documentation
Laboratory for experimental surgery
Preparing the surgical congress 1960

1960
18./19.4 Interlaken Statutes (Willenegger)
Davos (Allgower)
Biel AO-Center and Production site (Miiller)
8./9.7. Davos Report about the laboratory (Allgéwer)
Card-index of AO (Miiller)
Report about AQ activities (Miiller)
Budget problems (Allgéwer)
Enlargement of AQ, Introduction courses
e.g. in collaboration with an extra session
of the Swiss Society of Surgery, the College
and independently also for foreign surgeons
Collaboration with Universities abroad
23.11. Bern Discussion of the whole standardised
Instrumentation. Exchange!
Course in Davos
Election of a librarian

1961

27./29.4. Waldenburg ~ Minutes, annual report, Standard
cashiers report
AO-Course, Cash report These subjects
Organisation of the next course return
Report of the laboratory for regularly and
experimental surgery and are called
collaboration with the new standard in
research institute the future
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24./25.

1962
21./25.6.

13.12.

1963
3.5.

1964
17 4.

20.11.

1965

1.5.

12./13.11

1966
29./30.4.

18./19.11.

St. Gallen

Davos

Zurich

Liestal

Freiburg

Zurich

Grosshoch
stetten und
Bern

Zurich

Liestal

Zurich

The first three month of Synthes
AO-Documentation

Discussion of the instrumentation
Publication and movies of the AO

AO program for 1961-1962

Visit-tour in Bettlach and Waldenburg
Standard subjects

Modification of statutes: Creation of
the category of senior members

Standard subjects, elections
AO-price

Standard subjects
AO-book

Standard subjects
Discussion about the purchase of a Sterivit system for the
central sterilisation of the plastic foils for the AO hospitals

Standard subjects, elections
Documentation (Kessler)
Standard subjects

Decision to exlarge the AO group

Standard subjects

Synthes and the ongoing legal law suits

Before the meeting: discussion of the book

chapters in groups

Standard subjects

Documentation about propagation of our instrumentation
in Switzerland and abroad.

New code sheets. The nomenclatures

Standard subjects, elections

Decision to stop payments for Kessler until results
are even Discussion about revision of the statutes
Creation of new member categories

AQ Journal (Miiller)

Standard subjects

Modification of statutes: Creation of two

new categories of membership: “Corresponding
AO-members”, “Scientifical AO-members”
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3 Ziele und wrurdprinzipien der modernen Ostzosynthese beim Irwechsenen nED.
Wk .3 €8

p——

—

IM"‘ ad u\'lﬁb!‘.& 1':‘ TFolgerde 3 Ziele sollen erstrebt werden :
!

der e
5 <l Die sofortige Mebil--peatepspative & tive Bet@timmg der Prakturpahen )
‘ ?u'JP"‘S“""M f velerke miss vor allém ermdglicht werden,demm sie stellt den besten

o/ Tudbn & Reiz zur Mormalisierung dar. Dann braucht nach erfolgter Knochenheilung
JME"E"R F nicht noch die Folgen der Frakturkrarkheit, wie Yelenksteifen und !fus-
) kelschmmd, bshandelt werden.
"""'——'E—_I e, Der Vortedl Bissarfriihmobilisienew lmrmwlcht nocn genug eingescnfitzt werden. Nux

= gyl dann kann eine Ostecsynthesemethode befriedigen, wenn sie wrmittelbar
why .r.'.:.:!!‘d.mi*\ nach der Operation einsetzen kann,
B/ ;m-l\‘j.‘- ‘ ‘\ Dabei soll michtdepach getrachtet werden die Frithbelastung zu erzwingen !
vor der Helssturg scllts die xmochenmwunde weitgehend iUberbréickt sedn.

L .$fllp NLNM'L\ » Die VWiederherstellung der anatomiscren Form des “nochens, demn mr die

- ﬁ "&- ideale anatomische Form kann normale Funktion auf die Dauer erzeugen. Form
119 * hl‘l‘ und Funktion sind so sehr miteinarder verkniift, dass sime ver#nderte Form
n‘ v oLGeks Witduafwly | Zwangslaufig die Funktion unginstig beeinflussen wird.

dn Mcni.t\ur

) - Die per primam Helling dep Fraktur olme sichtbarer Callusbildung.
o Jeder {iberschiissiger Callus ist minderwertig, muss um- urd abgebaut
[ %«.t E’ .v\r vl \ werden, ist unnBtig,wie hunderte Bmdspiele es zeizen kdunen .

\

i’%a—‘l\ rj.' Y G 1. Wked h v ALY

Die urumdprinzipien nach denen eine gute Osteosynthess durchgefithrt werden
sollts sind schon seit lingerer Zeit bekamnmt

1. fﬁh}; Zine llickenlose Asspsis vom doment des
Unfalles @ bis zur Heilung, ist Grundbedingung jeder Oatecaynthese, dem
die Infelctionsgefahr ist der eingize stichimltige Argument der uegner
der Ostacsynthese .

Jede vewebsinduration (Verhfirtung), jede rdntgzenchkogischesichibare Auf-
hellung euf im Bereich einer Schraube spricht fiir eine leichte Infektion,
fr ungeniigende Asepsis. Eine Sekraute muss nach 6 oder 12 Monaten min-
destans so fest wie zu Begirm den Knochen fixieren!

Schomungsvolles, anatomisches Operierenm erundbedingung.
Maske iibar Nase , Plastikeinlage vor lamd, Op.Schurz hinten verschlossen.
Abdecken mit antlse ptischem Maatix und Plastik.
Hautm sofort wechseln, peinlichate Haemostase(oder Blutleers !)
Schommgswolle Reposition unter Zug . Sorgfiltigste Houtnsht !
Zur Ausschaltumg der Gefahven des lokalen Haematoms, Draenferen mit
Polyasthflendrains und Saugapparat (z.B. Wasserstrahlgmpe!)

(bessersls alla Anmtibiotica !) .

-

2. (Lambotte 1890, Lene 1593) : Die Ostacsynthese soll die Fralcturstells
in einem absolut stabilen Block verwandeln, deren Festigkeit im Laufe
dea ganzen Prozesses der Brucheilumg nicht nachlisat.

Bur dann ist eins "per primamfl Heilung zur erwarten. Jede Gberachiissige
Callusbildung nach Usteosyrithese zeugt von simer Unruhe im Fralturbersich!
Die Zrzielung einer stabilen Osteosynthese ist oft iiberaus schiierig. Es
handelt sich aber melst um ein techmisches Problem. Jedenfalls sollan

stets alle Fragmente an Ort und Stelle gebracht wrdem und miemals execi~
diert werden ! =
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slele Ul GunupilriziDlen 4er J. -c=

Beispiele einer stabilen Osteosynthese :

- Cerclage + Verschraubung bei langen Spiralbriichen ue Yengen Schrigfr.
- Kintschner Marknagel bel Oberschenkelbriiche im mittleren Drittel nach
Ausbohrung der arkhdhle bis auf 12 bzw. 14 mm und Zinsetzung eines

entsorachend dicken Marknsgels.

- Denisplatten bei Vorderarmquerfrakituren

- Wichtsperrende Iaschenschrauben nzch Pohl (modif.n. Miller) bei
pertrochpnteren und subtrochanteren Frzkiuren.

3. Baterialfrace : Das eingesenkie Material scll gewebevertriglich sein
und das jewsils not endige Imstrumemtarium soll zur Verfigung stehen.

Nur bei umgleichem Material, die P,a’thqsen er.rtfernen, aunst belassen
szenz2u wie die 4ahneinlagen. Das Quantum des Sgtarial ist belanzlos .

Nach Orsds 1925 sollen die eimgeeem versenkten Metallstiicke weder
2iren chemischan, noch sirnen mechanischen, noch einen eleltirischen
eiz ausiiben !

4. Damis prigte den Satz 1931 ein : Zwischen den Fragmenten sollte einer
axialen Druck ausgeiibt werden .

Die Struktur des Knoclens ist funktionell bedingt mach genauen mathema-~
4ischen Prinzipien wnd die EKnochen und Knorpelzellen richten sich stets
nach den Druck- und Zugicriften aus (ceseds Bauprinzip der meximaslen
a!atn'i.a.".ers;m'nis) .

Sin Abbau der abgastorbenen Tnochenenden (Osteolyse) findet mur darm
statt werm kein axialer Druck ausgeiibt wird (Ziller) umd dis Fragrmente
picht absolut ruhig gestellt sind (mikroskopische Bewemumgen geniigen) .

Bei Pssudarthrosen, die Pseudarthrose mur damm anmfrischen , wenn ein
richtiges Falschgelenk mit Knorpelitbersug umd welénkkapsel besteht oder
wernn eine hochgradige Fehlstellung mur durch Sprengung der Pseudarthrose
moglich ist. Semst heilt die Pseudarthrose (micht Zndzusiand, sondern
Stillstand) unter einem axialen Druck iiberaus rasch.

-

Nachsiner 0. darf mie einen Zug (Extension) ausgeilvt werden, da somst
beide Krifte sich neutralisieren.

5. Miiller 1951 : Es soll mBglichst firilh operisrt werden. Ideal ist die
8 Std-Grenze die hei geschlossenen Schaztoriche bis 12 Std verlidgert
werden karm. Nur in bestimmten FZllen Operation nach den 5.Tage.
Jedenfalls sollte wihrend des Stadiums 2 der Callusbildung (Organisation
der wewebszerstdrungen und des Blutergusses durch urenulationsgewebe )
mdglichst wicht operisrt werden !

wariung : Bei jeder Pseudarthrose ist vorerst dasg bestehande mechanisch-
biologische Problem mufzudecken und die schidigende Beanspruchung
zu identifizieren, damit diese vor allem ausgeschaltet werden kamn.

Bhum—d . i\-‘-‘fm
Teud “ﬂ-nﬂ-. -“uku
Hm Ih ott  sels. v Sehecsdy,

lofeq p un phatie 5.3.98 o0t wiktug
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Oeffentlioche Urkunde

Yor dem unterseichneten Hotarstellvertreter des Kreises
Ohur, Dr, Robert Sohwaxs in Chur, i1st heube, eam 18. Juni
1959 um 16.00 Uhr, behufs Erriohtung einer Stiftung er=-
schienen:

Herr Dr. med, ¥artin A 11 g 8 we r, geboren 1917,
von St. Gallen und Basel, in Chur.

Diessr hat dem unterszeichnaten Notarstellvertreter
seinen Willen mitgeteilt und ihn beauftragt, dariiber vor=
liegende Yffentliche Urkunde ebzufassen.

Der Stifter verfigt :
l. Unter dem FNamen

"Laboratorium fir experimentells Chirurgie,
Forschungsinstitut, Davos®

errichte ich eine Stiftung mit Sits in Davos.

2, Dieser Stiftung widme ich ein Vermdgen von Pr. 1lo?000.«
(Franken zehntausend).
Dieses Vermiigen besteht zur Zeit in Bargeld, das ge-
miiss Bankausweis zur Zeit auf einem Kontokorrent der
Sohweigerischen Kreditanstalt in Chur angelegt ist.
Fir die Verwaltung gelten die in dieser Urkunde auf-
gestellten Grundsltzs,
Das anflngliche Stiftungsvermdgen eo0ll auf unbestimm-
te Hthe gelufnet werden durch:

- Etwaige ErtragsUberschiisse des Stiftungsvermizens

- anderweitige Schenkungen, Verm¥ohtnisse oder son-
atige Zuwendungen Dritter.
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3.

Das Vermiigen und die Ertriige dar Stiftung dient

gsur Errichtung und dem Betried eines Laboratoriums
fur experimentelle Ohirurgie im Rahmen des Schwei-
gorisohen Poarschunsgsinstitutes in Davos.

Exrgidbt aich aus betriedlichen Griinden die Unmdglioh-
keit, das Laboratorium fiir experimentelle Ohirurgie
weiterhin {m Porsohungsinstitut Davos su bslassen,
80 entscheidet der Stiftungsrat tiber dessen Yerle-
gung.

Die Organe der Stiftung sind folgendet
a) ein Stiftungerat von 1 - 5 Kitgliedern;

b) eine vom Stiftungsrat auf die Dauer von 4 Jahren
zu bsstellende Kontrollatelle von 1 = 2 Revisaren.
¥it dieser Funktion kann auch eins Treuhandgesell-
- achaft bsauftragt werden.

Den Stiftungsrat gehlren an:

Der Stifter Dr. Martin Allglwer als Prisident;
Prof. Dr. Hans Willenegger, Liestal)
P Dr. Haurioce Miller, Zumiken,

Der Btiftungsrat erginst sich selbst und wihlt aus
geiner Mitte den Prisidentern. Kann sioch der Stiftungs-
Tat Uber seine Exrglinzung und Organisation nicht eini-
gen, s0 soll der Stiftungsrat durch den Kleinen Rat
des Kantons Graubiinden bestimmt wexden.

Die iitglieder des Stiftungsrates Uben ihre Funktion
ehrenamtlich und mit Ausnahme des Spesenersatzes un-
entgeltlich aus.

Die AnnahmeerklHrung der Herren Dres. Willenegger
und Miller als Mitglieder des Stiftungsrates liegen
vor und werden dieser Urkunde beigegeban.
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6. Der Stiftungsrat bestimmt die Verwaltung, Anlage und
Aufbewahrung des Stiftungsvermigens. Er ist fur eine
sorgfHltige Verwaltung verantwortlioh.

Die nitharen Vorsohriften enthHlt das von ihm aufzu-
stellende Reglemsnt.

Der PrHsident des Stiftungsrates fihrt inzelunter-
schrift.

Die Rechnungsfithrung; basorgt bis auf weiterss Herr

Dr. Peter Reohenberg, Chur. Eine Annahmeerklirung wird

der vorliegenden Urkunde beigegeben. Herrn Dr. Feter
Rechenberg wird Einzelprokura erteilt.

Dexr Rechnungsflthrer hat alljdhriich auf den 31. Degem-

ber die Rechnung abzuschliessen und (ber die Verwen-
dung der mutmassliochen Ertrignisse und des Vermigens
fttr das folgende Jahr einen Yorschlag zu unterbreiten.

7. Die Kontrollstelle Uberprift die Jahresrechnung, ilber-
waoht die Wertschriftenverwaltung und erstattet an den

Stiftungsrat ilber ihre Tdtigkeit Bericht und Antrag.

Pir dle erste Amtsperiode von 4 Jahren wird mit der
Kontrollstelle Herr Alberto Lurati-Oswald, Chur, be-
auftragt. Eine Annahmeerkldxrung wird der &ffentlichen
Urkunda belgegeben.

8. Bel Vorliegen eines gesetzlichen Aufl¥sungsgrundes
f8llt das Stiftungsvermbgen unter m¥gliochster Wahrung
des Stiftungesweckes an das Kantonsspital, Chur,

9. Diese Stiftung txritt mit dem Datum der Beurkundung in

Kraft und i1st in das Handelsregister des Kantons Grau-

dlinden einzutragen.
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le. Diese Biifsungsurkunde wirxd finffash ausgsfexrtigt.
Jo ein Exsmplar erhalten der Stifter, der Stiftungs-
rat und das Notariss. Bweli Ausfertigmgen sind dem
Handelsregisteraant Graudinden fir sich md guhanden
der Ridgencssensohaft als Aufsiohtsbehdnde guzustel-
len,

11, Mit der dem Eandelsregisteraat Graubiinden tderlasse-
nen Ursohrift wexden folgends Belege aufbewahrt ¢

Bankausweis tber die Anlage des Stiftungsvermigens)
Annahmserkllrung der Stiftungsriite

Ammahmesrklfrumg ven Dr. P. Rechenberg als Reche
nangafUirer

Annahmeerkliirung van Alberso Lurati als Kontrolle
stelle.

Omr, den 13, Juni 19%9

Oeffentliohe Beurkundung

Diese Stiftungsurkunds wurde durch den untarzeichnsten
Botarstellvertreter des reises Chur, DIT. Robert Schware
4ia Ohur, dem ihm persdniich bekannten §tifter, Herrn Dr,
med. Martin Allgtwer, von 3t.Callen und Bassl, Chefarst
Eantonsspdital Chur, wohnhaft in Chur, vyorgelesen.

Der Stifter srklixt hierauf, die vorliegende Urkunde
enthalte den genauen Ausdruck seines %illens, und er untere
geichnat die Urkunde im Beisein derx Urkunds persohl.
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Die Yerurkundung vollsieht sich in einheitlichem Akte
ehne seitliche Unterbrechung im Bliro des Hotarstellvere
treters, Alexanderstresse 5 in Ohur.

Chur, den aohtzehnten Juni nsungehnhundertneunund finfzig,
den 18, Juni 1959.

Dar Botarstellvertreter des Kreises Chur:

Reg.Bd./IX 1957/61
Er., 194
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5463 Kontroliblatt der AO Nr. /19680026

Soll unmittelbar nach dem 1. Spitalaufenthalt ausgefiillt und mit. Spifal: /b"af{d é,é:,c

semt Rontgenbildern vor und nach der Operation nach Davos.
AO-Nr.:
Laboratorium fiir experi e Chirurgie, hickt werden, —%M;'J)':i_irl\/g%u )
(‘ . - Bes iz

Hame, Yomame des Verunfallien: 4 T — _&1 ; ; :Q - Jahrgang: 4? 7/

Adresse:

-— Berul: ﬂ’.‘.‘-"".‘-’_.‘! ﬁ"’:‘.}— =

N der Spitalk . — Versicherung: o —

Unfalldalum: — 40 1§ S—; Opgrationsdatum: — .’? ‘g_ ,- 5_7_ —

Uniallhergang: Mt?_‘!‘z““ “""'? ..M ditey & it 2“."_6““‘ —

Dauver der Hospilalisation: _;41-% Tage Antegen des Gipsverbandes: W . Tag= nach Operation
AO - Code-Nummer

Fir jede O ynthese soll 1 Blatt fiille werden. Entsprechende Zahlen jeweils mit Kreis bezeichnen. 0 kann auch dann ange

wendet werden, wenn schon eine andere Zahl gebraucht wurde.

€ und Z = Verletzter Knochen und Lokallsation:

-

Humerus: 1 Tuberculum majus 2 Kopl ohne Luxalion 3 Kopl mil Luxafion 4 Schafl 5 dist. Ende ohne Luxation 6 dist. Ende
mit Luxalion.

~

Ulna, Radius: 1 Radiuskop! 2 Radius prox. Driltel 3 Radiusschafl 4 Radius disk Ende 5 Ulna allein é Beide Knochen Schait
7 Beide Knochen sonsl 8 Olecranon % Monleggiafrakiur

3 Handknochen: 1 Naviculare 2 andere Carpalknochen 3 Melacarpalia 4 Phalanx

4 Femur: | Hals 2 perirochanler 3 subirochanler 4 Schall 5 supracondyldr 6 condylar 7 Y-Bruch 0 andere Bruchari:

5 Patella: 1 quar 2 schridg 3 langs & Stickbruch § Abrissfrakiur 6 inkompl, Fraktur,

[] i'b].a. Fibula: 1 Fibula holiert {2 ¥ibiakopt 3 Ti.b'ta allein 4 Tibia und Fibula 5 Malleolus tibialis psoliert & hd' }ﬂ{q'lan ohne

prengung T 5 g mil oder ohne Malleolenbruch 0 andere Bnu:l\al
7 Fussknochen: | Talus 2 Calcaneus 3 Melatarsus 4 Phalanx 0 andere Knochen: 23 ;
0 Andete Knochen: 1 Schadel 2 Kiefer 3 Clavicuiza 4 Sczpula 5 Wirbelséule 6 Becken 0 _
£ | - T T T

S |

H = Frakturtypus:

1 quer 2schrdg 3 spiral 4 Einstauchung 5 Grinholz 6 Drehkeil 7 Mel
0 andere Brucharl oder Refraktur, verzégerle Heilung, Pseudarlhrose usw.:

’ LuchO. Srsch 9 Osleot

T = Verl stzlich zum Knochenbruch

1 Gesghiossener Bruch ohne Komplikation 2 Offen, wenig beschmulzi 3 Offen, stark beschmuizt 4 Offen mit Knochensubstanzver-

Just ndero V. wie Banderichad Gelenkh iverlolzung, Epiphy orpelschadi Nervenver
rienvinfoteung: ”WMMM Frdtit " pta ;vﬁrmmmhr- ef g&&d% @edey

ZT == Behandlung:

1 Corticalisschrauben mil oder ohne Cerclsge kombinierl 2 Spongiosaschrauben 3 Corticalis und Spongiosaschrauben 4 Mark-
nagel allein 5 Marknagel mit S¢hiasuben oder Cerclage kombiniest é Gerade Plalte 7 Winkelplalle 8 Spannar und Steinmannigel
bzw. Schanz'sche Schrauben ndere Therapie (konservativ, Rushnagel, Spickdréhte, Knochenspan usw.): ey 6_34.,

Res E: o “ '

1 Postoperative Komplikalion wie infektion, Thrombophlebitis, Wundrandnekrosen: . /6
2 Komplikalion, die einen neuen Eingrifl erforderte: /

Postoperafives Ergebnis:

1 Anatomische Reposition. stabile Osteosynthese, iberhanpt kein
Osteosynthese, fixierender 1'erband nach 5-12 Tagen 3 Anatomische Reposition, stubile Oweosynthese, sofort fivieren-
dar Verburuif7 Anatomische Reposition. keine stabile Osteosynthese 3 Unvollstindige Reposition. scheinbir stabile

ender Verband 2 s Auntomische Rapositian, stubile

Dueonnthess Unvollstindige Repositinn, keine stubile Osteosynthese.

Sonslige Diagnosen:

Bumuftung{r.B Vorlall wih - W] it linisse eines Drebkoiles - Bel Mork I: Lange und Dicke)
G&I% v M“‘"" 24y partees :-'Fwﬁ,ﬂz{au: /%&m;@*mjeu.f*?g
Bellmgandt/Ronlgonbrfdef untitsiid vom 7 & L S5 L .{, ) G . _4:’”: 7, /3 ¢ .

& Kontrollbildar vom /-3 o 55 [ ) ¢ P
Untarschriit: 1S e
/La-‘yb o '-ff uc o 7 "w{‘».
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Nachkontrollblatt der AO Nr. 2

Soll im Anschluss en die Kontrolle 4 Monate nach durchgefithrter spital: W /&{4

Osteosynthese ausgefillt und zusammen mit den Kontrollrnsgen-

bildern und der betreffenden A0-Lochkarie nach Davos, Laborato- ane: 3.1 V(6.
rium fiir experi lle Chirurgie, hickt wwerden. fnoch AO-Lochkarte)
7 ‘—r &
MName, Yorname det V. faltien: é e e :‘5’.._._% i Jahrgang: 79 7‘F
s

Verlauf: .
O T N ~ZL,.M. _

- —
Ev. neuer Spitalaulenthall vom: é N 00 A _5’? = SR 1 J— 7‘3'1’0'_ 5:7___ —

Dauer der dusseren Fixallon mittels Gipsverband, Plexidon usw., /0 Wochen.
—

Teilbelastung: Wochen nach Osleosynthese; Vollbelasiung — . 45 . Wochen n. O.

Arbeilstahigkeit: ) . 5—a % nach 42 ~Wochen,

= 4” - % nach _ 35 % Wochen.

Ergebnis pach 4 Mo
Klagen: L W db/ mﬂr%“ &ﬂ M m

Klinischer Betund: Anatomis (Lange, Rolalion, Achse) Ww{‘

Atrophie, Zirkulalionssidrungen, Kraft
LetlsLes ﬁ,{&( - &. /{a/éu M"""'

Gelenkbeweglichkeit : .- : i (Co- (o~ 43e o-)

AO-DOK
iy 7772
Dislokationen SVS' M 72

Alrophie, Dystrophie WL‘? rom A“( . M&é@a &(
Lo,k ﬁ%a?a-_« @ [Perrctiec Loty
Vorldufiges Ergebnis:

Unterschied tber der Selfe: M ¢£9—: o&.xa.,-,, ; f; N :’Z:r el
Ay e M frgoca Bt | ErEt, Py

15 = schlechs

Bemerkungen: T RS S S Y S

-6. 57 =
Beiliegend: Rénigen-Konirollbild vom Z _é‘ — =

— ... Wochen nach Operation,

Ao.Lq:hka”e Da 'um: E‘.A—xg - * .(;-.SL —
ummhjﬁi , _;4 M
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2y

Nadhkonirollblatt der AO Nr.
Soll im Anschiuss an dio Schluskorirole, spitestens edoch nach spital: /évﬂ ades,

1 Jakr, wenn mit den Ab
und der betreffenden AQ-Lochkarte nach Davos, Laboratorium fir AO-Nr.: f3 7 V é
1L hickt werden, {nach AQ-Lochkarte)

experi; Chirurgie,
2y el gy 177

Namo, Yorname des Yemnfallien: _(f._-.; =

Verlauf:

Komptikationen seil der Kontrolle 4 Monale postoperaliv:

Ev. neuer Spitalaufenthalt vo;n:_ i 5‘ ’ j‘? _ : . __._ :’45;_?3?__ = ;

Entf des Osleosynth. ferials ac _ Monate nach der Osieosynthese.
Wenn nach 4 Monalen nicht vollbelastet wurde, wann erloigte die Vollbelastung ohne Stocki . —— L =
Arbeitsfahigkeit: _ CD % nach .. Z Wochen und % nach Wochen

- '1” % nach .. ﬁ.asvochen ‘
Abschluss der Behandlung am: = _)‘:VE’ '14 éo

Rente: Ubergungsrenle:/% ab: Schlussrente: % ab __ = .__ Monate nach Operation.

Abfindung: Summe: : % des Gliedwertes

Kontrolle nach 1 Jahr:

A = Anstomitches Ergebnis: (klinisch und rantgenologiseh)
Lange, Rotation, Achie oL
Kallushdcker H NPT - 2 m
Weichieilschwallung W jﬁ,{ 'g"""'m/‘ et & ?{L ¥

F = Funktionelles Ergebnis: MM'E j
Subjektiv f{nsnbﬂt des Verunfollten) [fdgugaldeis be? 4 ezt FeAierve b Zz"""‘“
Kiall, Gahlah hutahigkoit @J?@Md.. (J-e’_b--- M
Schmurran &rm &4& ==+ - Ergebnis:

k{;ﬂ“ r’-w‘ﬂc‘ fro=den

Objektiv A: M—g

Hinken, Muskelkeall  #lezs frntits. &-‘L’Mt Mm-&.e ctes Co &-‘wﬁ /
muskolnlrophie und Umissie ”‘Gﬂiﬁm&{)— 7 45 W“ Mﬂ-i-hw 1’5/{{

Gelankb glichkail imal von der Frakiur - 2 o
Gelnnkbawaglichkell dival daven Jane ot cliin 1‘?';_: ,M 1§0 2
W = winnschattiiches Ergebnis: — bk sl &°
D aller Spltulnu!qnllsohu . . Tage Gesamrersebmis:
Toilarboitsiahigkeil nach ? Monalen AO-DOK
Volls Arbaltlahigkeil nach é’ 4? Monaten 3? j: : :.’:r 2t
Glaiche Arbeit_wie [rither, lsichiere, sct 46 Wﬂapmj
Glaiichev Verdienst wie friher, klei , gro SYSTEM 7o ;3 :: :Lcn:lzirhi:zdigend
Sport e et
Militardienst P ST e AP%
Bemerkungen (z. B. spatere Kontrolle notwendig): et # .
Beili d: Ronigen-K libild vom . 5_'_'_[ _6. i = =13 #98' Wochen nach Operation
Abschlussbild vom .. 5— 5 ’_ £/ = Wochen nach Operation

AO-Lochkarle
Datum: : i - { i

L
Az T
Unterschrili: %/ ./‘,t.'_,zdc..‘ ...... ==
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STATUTEN

der

Arbeitsgemeinschaft fiir Osteosynthese (A O)

I. Name, Zweck und Sitz

Art. 1

Unter der Bezeichnung Arbeitsgemeinschaft fiir Osteosynthese, im folgenden
abgekiirzt «A Os genannt, bestehl eine Arbeitsgemeinschafl zum Studium
von Fragen der Knochenbruchbehandlung und zum Zwecke der experim:mn-
tellen Forschung auf diesem Gebiete. Die Vereinigung bezweckt aullerdem
den praklischen und wissenschaftlichen Erfahrungsaustausch auf dem Ge-
biete der Knochenbruchbehandlung. inshesondere der Osteosynthese.

Art. 2

Sitz der A O ist der Wohnsitz des jeweiligen Obmannes.

11. Mitglicdschaft

Art. 3

Als Mitglieder der A O kénnen in- und auslindische Chirurgen aufgenommen
wenden, welche gewillt sind, sich fiir die Ziele der A O aktiv zu beliiligen.
Sie haben ein Eintrittsgeld von Fr. 500.— zu enirichten.

Die aufzunehmenden Mitglieder miissen eine selbstindige berufliche Stellung
einnehmen und sollen nach Moglichkeit an zwei A O-Zusammenkiinften als
Gast teilgenommen haben.

Fiir die Aufnahme neuer Mitglieder bedarf es des Vorschlages eines Mitglie-
des sowie der Einstimmigkeit aller Mitglieder der Vereinigung, auch der-
jenigen, die an der Versammlung nicht teilgenommen haben. Bei Ausbleiben
cines schriftlichen Einspruches seilens der abwesenden Mitglieder an den
Obmann his za der die Aufnalime behandelnden Sitzung gilt Stillsehweigen
als Zustimmung.

Nachtrag It. Versammiungsbeschiuss com 24. 11. 1961 : Mitglieder, die in den Rubestand
treten oder solche, die nicht mehr die Méglichkeit haben Osteosynthesen auszufuhren,
werden in die Kategorie von Seniormitgliedern eingeteilt,
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IIL. Organe

a) Die Mitgliederversammlung

Art. 4

Oberstes Organ der A O ist die Mitgliederversammlung. Die alljihrliche or-
dentliche Mitgliederversammlung, welche iiber den Jahresbericht des Ob-
mannes und den Kassabericht, das Budget und den Jahresheilrag zu befinden
und die Wahlen von Vorstand und Revisoren vorzunehmen hat, soll inner-
halb der sechs auf das lelzte Geschiiftsjahr folgenden Monate stattfinden.

Weilere Mitgliederversammlungen werden durch den Vorstand, falls er dies
angezeigt findel, einberufen. Sie miissen einberufen werden, falls dies ein
Fiinftel der Mitglieder durch schriftliche Mitteilung an den Obmann verlangt.

Zu allen Sitzungen wird spiitestens 10 Tage vorher durch den Obmann unter
Mitteilung der Traktanden schriftlich eingeladen.

Die Mitgliederversammlung ist befugt, iiber Angelegenheiten zu beschliefien,
die nichl auf der Traktandenliste slehen, soweit .das Traktandum kejn (quali-
fiziertes Mehr erfordert,

In jeder Mitgliederversammlung, nicht nur der Jahresversammilung, kénnen
zusiitzliche finanzielle Beitrige der Mitglieder beschlossen werden.
Alljahrlich sollen 2—14 wissenschaflliche Veranstallungen statifinden.

Art. 5
Fiir alle Beschliisse und Wahlen entscheidet das einfache Mechr der abgegebe-
nen Stimmen, jedoch gelten folgende Ausnahmen:
1. Fiir die Aufnahme neuer Mitglieder (siehe Art. 3, Abs. 4).

2. Eine Zweidrittel-Mehrheit aller der Vereinigung angehérenden Mitgiieder
ist erforderlich:

a) fiir den AuflésungsbeschlusB,
b} fiir den BeschluB auf AusschlieBung eines Mitgliedes,
c} fiir die Statutenrevision.
Art. 6
Die ;\ﬂtgliederversammlung beschlieBt iiber alle Auslagen und iiber die je-
weilige Ausgabenkompetenz des Vorstandes.
Art. 7

Beschliisse kénnen auch auf dem Zirkularwege stattfinden.

Art. 8

Jedes Mitglied hat das Recht, ihm nahestehende Mitarbeiter und Interessen-
len als Giiste durch den Obmann zu wissenschaftlichen Sitzungen cinladen zu
lassen.
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b) Der Vorstand

Art. 9

Der Vorstand besteht aus 3 auf die Dauer von 2 Jahren gewiihlten Mitglic-
dern (Obmann, Aktuar, Beisitzer oder Kassier), wobei die einzelnen TFunk-

tioniire durch die Mitgliederversammlung gewiihlt werden.

Der Vorstand kann die Kassafithrung und das Sekretariat an Dritte iiber-
tragen.

Die Titigkeit des Obmannes und der iibrigen Vorstandsmitglieder erfolg!
ehrenamtlich.

Art. 10

Der Vorstand ist fiir eine geregelte Kassafilhrung inkl. Einzug der Beitriige
sowie fiir die Aufstellung eines Jahresbudgets verantwortlich, ebenso fiir die
Protokollierung der Beschliisse der Mitgliederversammlungen und Vorstands-
silzungen. Er Dbesorgt die laufende Geschiftsfiihrung und bereitet die Mit-
gliederversammlungen vor.

¢) Die Revisoren

Art. 11

Auf die Dauer von jeweils 2 Jahren wird eine Treuhandgesellschaft oder
werden 1—2 sonstige Revisoren gewiihlt, welche die Kassafiithrung zu iiber-
priifen und zuhanden der Mitgliederversammlung einen schriftlichen Bericht
nebst Antrag betr. Genehmigung der Jahresrechnung zu stellen haben.

Auf erfolgte Einladung haben sie der die Jahresrechnung behandelnden
Mitgliederversammlung beiznwohnen.

IV. Rechte und Pflichten der Mitglieder

Art. 12

a) Die Mitglieder haben den Mitgliederversammlungen nach Méglichkeit bel-
zuwohnen.

b) Sie haben das cigene, Knochenbriiche betreffende Krankengut, stalistisch
nach gemeinsam herausgegehenen Richilinien zu verarbeiten und haben An-
recht auf gegenseitige Einsichtnahme in diese statistischen Auswertungen.

¢) Die Mitglieder verpflichten sich gegenseilig zu einer kollegialen und
freundschaftlichen Einstellung, so daB die A O und jedes einzelne Mitglied
sich auf die kollegiale Unterstiitzung durch alle Mitglieder verlassen kann.
Die auf praktischem oder wissenschaftlichem Gebiet durch einzelne Mitglie-
der erzielten Forischrille auf dem Gebiet der operativen Behandlung der
Knochenbriiche sollen allen Mitgliedern der A O zuginglich gemacht werden.
Die Mitglieder sollen bestrebt sein, sich gegenseitig nach Moglichkeit zu
fordern.
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d) In den Indikationen ist jedes Mitglied frei; alle Mitglieder sind jedoch ver-
pflichtet, nach Mdglichkeit die von der A O entwickelten Behandlungsgrund-
sétze zu respektieren.

¢) Die Mitglieder haben innerhalb der vom Vorstand festgesetzten Frist die
beschlossenen Beitriige zu entrichten.

V. Geschiiftsjahr

Art. 13

Das Geschiftsjahr ist das Kalenderjahr. Das erste Geschiftsjahr endet am
31. Dezember 1960.

VI. Ausschlufi von Mitgliedern

Art. 14

Mitglieder konnen ohne Grundangabe durch die Mitgliederversammlung mit
dem in Art. 5 Ziff. 2 angegebenen qualifizierten Mehr ausgeschlossen werden.

VII. Liquidation

Art. 15

Wird die Auflosung beschlossen, so amten die Vorstandsmitglieder als Liqui-
datoren.
Ein Liquidationsiiberschu wird unter die Mitglieder gleichmiBig verteilt.

VIIL Diverses

Art. 16
Im iibrigen gelten die Artikel 60 ff des ZGB.

Also beschlossen in der Griindungsversammlung, abgehalten in Interlaken
am 19. Mirz 1960.

Der Obmann:
Dr. R. Schneider

Der Sekretir:
PD Dr. M. E. Miiller
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Statutes

of the Association for the Study of Internal Fixation (AO ASIF)
1. Name, Purpose and Headquarters

Article 1
The term Arbeitsgemeinschaft fiir Osteosynthese, in the following abbreviated to “A O” refers to an association for the study of mat-
ters pertaining to the treatment of fractures and for the purpose of experimental research in this area. Furthermore, the association
has as its aim the practical and scientific exchange of information in the area of fracture treatment, in particular, in osteosynthesis.

Article2
Headquarters of the A O is the domicile of the Obmann in office.

11. Membership

Article 3
Surgeons from Switzerland and abroad can be admitted as members provided they are willing to pursue the objectives of the A O ac-
tively.
They are to pay 2 membership admission fee of CHF 500.-

The members to be admitted must have an independent professional status and should, if possible, have taken part in at least two A O
meetings as a guest.

To be admitted as a new member requires nomination by a member and unanimity of all members of the Association including those
unable to participate at the meeting. If a written objection by a member unable to participate at the meeting does not reach the Ob-
mann before the meeting to vote on membership, abstinence is counted as approval.

Amendment according to the decision of 24.11.1961: Members who have retired or those who are no longer able to perform os-
teosynthesis will enter into the category of senior members.

111. Official bodies
a) Meetings of members

Article 4
The supreme body of the A O is the Meeting of Members. The Annual General Meeting of members which evaluates the annual report
of the Obmann and the financial report, the budget and the annual membership fee and elects the Committee and auditors should
take place within the six months following the end of the financial year.
Further meetings of members will be convened by the Committee as necessary. A meeting must be convened if one fifth of the mem-
bers have made this request in writing to the Obmann.
The Obmann sends the invitation and the agendas for all meetings in writing at the latest 10 days before the meeting.
The meeting of members has the authority to make decisions on items not on the agenda provided the item does not require a quali-
fied majority.

At each meeting of members, not only at the Annual General Meeting, a decision can be made on additional financial contributions
of the members.
Annually, at least 2-4 scientific events should be held.

Article 5
All decisions and elections are decided by the majority of all votes received, with the following exceptions:
1. The admission of new members (see Article 3, paragraph 4)
2. A two-thirds majority of all members of the Association is required for
a) the decision to dissolve the Association
b) the decision to exclude a member
¢) revision of the statutes

Article 6
The meeting of members decides on all expenditures and on the authority of the Committee to distribute funds.

Article7
Decisions may also be taken by circular letter.

Article 8
Each member has the right to have close colleagues and other interested persons invited by the Obmann as guests to the scientific
meetings.



232 Appendix

b) The Committee

Article 9
The committee consists of three members elected for a period of two years (Obmann, Secretary, Third Member or treasurer), whereby
the individual officers are chosen by the meeting of members.
The Committee may transfer financial administration and secretarial duties to a third party.
The activities of the Obmann and the other members of the Committee are performed in an honorary capacity.

Article 10
The Committee is responsible for the correct administration of finances including collection of membership fees and writing the an-
nual report, as well as writing the decision minutes of the meetings of the members and the Committee Meetings. It is responsible for
the executive and prepares the meetings of members.

¢) The auditors

Article 11
A fiduciary or 1-2 auditors are elected for a period of two years to audit the financial report and to return a written report to the meet-
ing of members with the proposition to approve the year-end statements.
On invitation they are to attend the meeting of members which is dealing with the year-end statements.

IV. Rights and duties of the members

Article 12
The members are to attend the meetings whenever possible.

They are obliged to process their own patient samples, i.e. fractures, statistically according to the guidelines drawn up by the members
and all members have the right to reciprocal access to these statistical evaluations.

The members mutually agree to a cooperative and friendly attitude so that the A O and each individual member can rely on the coop-
erative support of any other member.
All advances made by any member either practically or scientifically in the field of operative treatment of fractures shall be made
accessible to all members of the A O. The members should make every effort to support each other wherever possible.

Each member is free in the choice of indications; but, all members are obliged to respect the treatment principles developed by
the AO wherever possible.
The members must pay the membership fee by the deadline set by the Committee.

V. Financial Year

Article 13
The financial year is the calendar year. The first financial year ends on the 31. December 1960.

VI. Exclusion of members

Article 14
Members can be excluded without a reason being given by the meeting of members by a qualified majority as stated in Article 5, Item 2.

VIL Liquidation
Article 15
If a decision is taken to dissolve the Association, the committee members act as liquidators.
Any liquidation surplus is to be divided equally among the members.

VIII. Miscellaneous

Article 16
In all other points Articles 60 ff of the ZGB apply.

As decided at the founding meeting at Interlaken on 10. March 1960.

Obmann
Dr. R. Schneider

Secretary
PD Dr. M. E. Miiller
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in Oberbiiren, als Einzelkaufmann im Sinne von Art. 579 OR weiterge-
fiihrt. Die Firma lautet: Fritz Walther.

Graubiinden - Grisons - Grigioni
16. Dezember 1960. Medizinische Instrumente.
Synthes AG, Chur, in Chur. Unter dieser Firma besteht gemiss offent-
licher Urkunde und Statuten vom 10. Dezember 1960 eine Aktiengesell-
schaft. Die Gesellschaft bezweckt den Handel mit und die Forderung der
Entwicklung von medizinischen Instrumenten. Die Gesellschaft kann auch
derartige Instrumente selbst herstellen oder herstellen lassen, Patente und
Lizenzen auf medizinischen Instrumenten erwerben und Generalvertretun-
gen und Lizenzen fiir medizinische Instrumente vergeben. Die Gesellschaft
kann sich an anderen Unternehmungen ihnlicher Art beteiligen, einen Fa-
brikationsbetrieb pachten, kiduflich erwerben oder errichten. Das Aktienka-
pital betrdgt Fr. 50 000 und ist eingeteilt in 50 Inhaberaktien zu Fr. 1000.
Auf das Aktienkapital sind 40 Prozent einbezahlt. Publikationsorgan ist
das Schweizerische Handelsamtsblatt. Der Verwaltungsrat besteht aus 1 bis
5 Mitgliedern. Einziges Verwaltungsratsmitglied ist Dr. Peter v. Rechen-
berg, von Haldenstein, in Chur. Er fithrt Einzelunterschrift. Domizil:
Steinbockstrasse 2.
16. Dezember 1960.

Aluminiumwalzwerke fiir China AG. (Laminoirs Chinois d'Aluminium S\A)
(Chinese Aluminium Rolling Mills Ltd.), in Chur (SHAB. Nr. 174 vom
30. Juli 1959, Seite 2146). Aus dem Verwaltungsrat ist John Justin Boex
ausgeschieden; seine Untersehvift iot avlaeshen. Als nenes Mitelied des

233
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Vereindarung

Die unterzeichneten Aktiondre der Synthes AG, Chur, treffen fiir
sich vnd ihre Rechisnachfolger, insbesondereauch fiir ihre Erben
folgende Vereinbarung.

.}

Die prinére Zielseizung der Synthes AG ist nicht die Gewlan-
erzielung fiir diz Aktiondre, sondern die Bereitstellung von
Mitteln fiir Forschungszwecke, die von den AktionHren bestimmt
werden. Der Erfolg der Synthes AG ist nehezu aussehlieselich
von der Mitarbeit von Aerzten abhiingig, die auf dem Gebiete
der Osteosynthese eine fiihrende und schipierische Funkiion

einnehmen.

Die spezielle Situation der Synthes AG bedingt deshalb, dass
die Aktlonkre der Synthes AG gleichzeitig in der Lage aind,
als Hitarbeiter der Gesellschaft im umschriebenen Sinne tdtig
zu sein.

Zur Wahrung des Gesellschaftazweckes und der Zzigtenzfihig-
keit der Synthes AG verpflichien sich die unterzeichneten
Aktion#ire fiir sich und ihre Rechitsnachfolger:

a) Durch gemeinsamen, einetimmigen Beschluss geeignete Per-
sonen als zukiinftige Aktiontire und Mitarbeiter der Synthes
auszubilder und zur Mitarbeit in der Techmischen Xommiasion
gemiss Vertrigen vom 21. Nov. 1963 mit den Lizenznehmern
heranzuziehan.

b) Spitestens nach Ausscheiden von zweli bisherigen Aktion#d-
ren der Synthes AG, sl es nun infoige Tod oder Abtretunc
der Aktien, innert Jahresfrist dis Nachiolge-Axtionire
durch gemeincanmen, einstimmigen Beschluss zu wihlen. Als
Rackiolger—-iktionlire kommen bei Eigavng n erater Linias

iz Personer gemése 1lit.a niervor im Betrz2chd, ader auven
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eresaraassceceony GED coosses

Mitgliedar der Arbeltsgemeinschaft fir Osteosynthese oder
dieser Organisation nahestehende Chirurgen.

¢) Dea Wachfolger-Aktiondren gemédss 1lit.b hiervor Aktien an
der Synthes AZ zum Nominalwert zur Verfigung zu stellen,
in der Regel in dem Umfang, als der zu ersetzende Aktiondr
an Aktien besass. Soll die Zahl der Aktiondre vergrissert
werden, ergidt sich eine entsprechende Kirzung in dexr Zu-
teilung der Aktien. Die Zahl der Aktiondre soll Jedoch,
die Verweltungsrite mit treuddnderischem Aktionbesitz
nicht beriicksichtigt, in keinem Fall mehr als 6 Personen
betragen.

Verstirbt einer der Aktionire oder winscht er zu Lebzeiten
gseine aktive Mitarbeit in der Synthes AG einzustellen, so
sind der betreifende Aktionir bzw. seine Miteigentiimer ver-
pflichtet, seinen Aktienbesitz an der Synthes AG zZum Nominal-
wert an seine Hitaktiondre zu gleichen Teilen abzutireten.

Die iibernehmenden Mitaktioniire halien die in Frage stehenden
Aktien solange, als diese nicht im Sinne von Ziff.2. 1lit.c
hiervor Verwendung finden.

Mit der Uebertragung der Aktien sind Hachfolger-Aktiondre
gemdss Ziff.2. 1lit.b und ¢ zu verpflichten, vorliegenden Ver-
tragz zu unterzeichnen,

Vorliegender Vereinbarung wurde in 5 Exemplaren erstellt,
je eines zu Handen der unterzelchneten Aktiondre und der
Synthes AG.

CA 7 64>

Unterscariften:

=)
/
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Agreement

The undersigned shareholders of Synthes AG, Chur, reach the following agreement for themselves, their legal
successors, and especially for their heirs

1.

5.

The primary aim of Synthes AG is not profit for the shareholders but to make funds available for research
purposes to be determined by the shareholders. The success of Synthes AG is almost exclusively dependent
on collaboration with the surgeons who take on a leading and creative role in the field of osteosynthesis.

The special situation of Synthes AG, therefore, requires that the shareholders of Synthes AG are in a position
to act as described above as members of the Society.

To maintain the objectives of the Society and the existence of Synthes AG the undersigned shareholders
agree for themselves and their heirs to

a)  Train suitable persons to be future shareholders and members of Synthes AG after mutual, unani-
mous decision and to involve these in collaboration within the Technical Commission according to
the contracts of 21. Nov. 1963 with the licensees.

b) At thelatest after two former shareholders have left, either due to death or sale of shares, to elect the
successors within the year by mutual, unanimous decision. As shareholders’ successors such suitable
persons as described in a) above are to be primarily considered, but also members of the Association
for the Study of Internal Fixation (AO ASIF) or surgeons closely involved in this organization.

<) The shareholders’ successors as described in b) above are to make their shares available to Synthes at
the nominal value, in general in the same number as the shareholder to be replaced had owned. If the
number of shareholders is to be increased, a corresponding reduction of shares will ensue. The num-
ber of shareholders , however, not taking into account the trustees with fiducial ownership of shares,
should not exceed six persons.

If a shareholder dies or wishes during his lifetime to desist from active collaboration within Synthes AG, he
and/or his co-owners are obliged to pass the shares to Synthes AG at their nominal value, i.e. to his co-share-
holders to equal parts. The accepting co-shareholders retain the shares in question until they can be utilized
as described in No. 2 item e.

After transfer of shares the shareholders’ successors are obliged according to No. 2 items b and c to sign this
contract.

This present agreement was duplicated five times for the undersigned shareholders and Synthes AG.

Bern, 27.1.68

Signatures:

M. Miiller

H. Willenegger
A. Allgswer

R. Schneider
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Anwesende Kursteilnehmer und Gaste des 1. A.O.-Kurses,Forschungsinstitut

11. - 15. Dezember 1960

Davos

Dr.med.Alfr.Abel, Chefarzt des Hitten-Krankenhauses
P.D.Dr.med.M.Allgdwer, Chefarzt des Kantcnsspitals
Dr.W.Allgdéwer, Socinstrasse 45
Dr.med.G.Aeschlimann, F.M.H., Rue des Fleurs 9
Dr.med.Fr.Andina, Chefarzt, Ospedale Carita
Dr.med.W.Bandi,Chefarzt, Bezirksspital
Dr.med.B.Barraud, FMH, Murtenstrasse 11,

prof .Dr.med.E.Baumann, Chefarzt, Bezirksspital
Dr.med.H.Baumann, FMH, Neuengasse 43

Dr. Baur, Schweizerische Unfallversicherung (SUVA)
Dr.med.M.Berger,FMH, Seefeldstrasse 128 (Zum Posthof)
Dr.med.H.R.Bloch, Chefarzt, Kantonsspital
Dr.med.habil.H.Brandt, Chefarzt, Kreiskrankenhaus
Dr.med.Fr.Brussatis, Rottendorfweg 41,
Dr.med.K.Blirgi, FMH, Buochserstrasse 9

Dr.med.Rico Caveng, FMH

Prof.Dr.K.Chiari, Allgemeines Krankenhaus {9.Hof
Dr.med.H.U.Debrunner, FMH, Bahnhofstrasse 2%
P.D.Dr.med.L.Eckmann, Tiefenauspital (FMH)
Dr.med.R.Fischer, Chefarzt, Krankenhaus
Dr.med.E.Fiarst, FMH, Bellerivestrasse 31
Dr.med.W.Glattli, FMH,Muristrasse 82

Dr.Gasser, Kantonsspital

Dr.med.U.Gruber, Forschungsinstitut
Dr.med.N.Gschwend, Niederhofenrain 8

Dr.med.P.Gut, Unfallklinik
Dr.med.H.Halstenbach, FMH, Avenue de la Gare 8
Dr.med.XK.Hauser FMH, Bahnhofplatz 3
Prof.Dr.med.O.Hepp,Orthopéd.Universitétsklinik,Hﬁfferstr.27
Dr.med.H.Howald, FMH, Limmatquai 30
Dr.med.F.Jakob, Chefarzt, Krankenhaus

Dr.E.Jeannet, Chef de clinique, Hopital cantonal
Dr.Chr.Jost,Landamman, Chalet Linaria
Dr.med.O.Keller, FMH, Chefarzt, Kant .Krankenhaus
Dr.med.Yves Kerner, Avenue Durante 7
Dr.med.C.Koechlin,Oberarzt,Kantonsspital Zirich
Prof .Dr.med.Krauss, Univ.Klinik
Dr.med.M.Landolt,Oberarzt, Stadtspital Waid
Dr.med.M.Leder, Chefarzt,Bezirksspital
Dr.K.L.Ledermann, Kantonsspital, Chirurgische Klinik

Dr.med.R.Leemann, Oberarzt, Kantonsspital
Dr.med.H.Mader, FMH, Birgerspital
Dr.med.G.Mark

Dr.med.H.Martin, FMH, Ramistrasse 23
Dr.med.W.Meier, FMH, Stampfenbachstrasse 75
Dr.med.W.Meister,EMH,Chefarzt,Bezirksspital
Dr.med.H.Ch.Meuli,Kantonsspital
Dr.med.R.Morger, Oberarzt, Kinderspital Basel

Dillingen /Saar
Chur /GR

Basel

Moutier /BE
Locarno /TI
Interlaken /BE
harberg /BE
Langenthal

Bern

Luzern

Zurich

Glarus

Detmold Deutschl.
Minster/Westfalen
Stans

Schuls /GR

Wien IX Oesterreich
Aarau

Bern

Wattwil /St.G.
Luzern

Bern

Liestal/BL

Daves /GR

Zarich 8
St.Moritz/ GR
Martigny-ville /VS
Winterthur
Minster/Westfalen
zZirich
Davos-Platz /GR
Lausanne
Davos-Platz/GR
Walenstadt /SG
Nice /France
Zarich

Freiburg /i.B.
Zirich
Rheinfelden
St.Gallen
Winterthur

Zug

Schiers/ GR
zarich

zarich

Dornach

St.Gallen

Basel
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1.A.0.-Kurs, Forschungsinstitut Davos-Platz/GR Blatt 2
Madame V.Moraz, Route Neuchidtel 118 Bienne
Dr.med.G.Moser, Oberarzt,Kantonsspital Liestal /BL
P.D.Dr. med.M.E.Miller, Chefarzt, Traumatolog.Orthopad.Spital St.Gallen
Dr.Mianch,Basler Unfallversicherungs-Gesellschaft Basel
Dr.med.W.Ott,Chefarzt, Stadt.Krankenhaus Rorschach
Dr.med.Ch.Petri, FMH, Bahnhofstrasse 57b St.Annahof zZirich
Dr,med.w.Pfleiderer,Robert-Bosch—Krankenhaus,Chirurg.Abt. Stuttgart Nord
Dr.med.G.Pidermann, FMH, Talstrasse 41 2Urich 1
Dr.med.O.Ramser, FMH, Niederbipp /BE
Dr.med.H.Reber, FMH, Oberarzt, Kantonsspital Schaffhausen
Dr.med.W.Rieben, FMH, Stadthausstrasse 45 Winterthur
Howard Rosen, M.D.,F.A.C.S. The Brevoort, 11 Fifth Avenue New York 3 N.Y.
P.D.Dr.med. H.Roth, Scheffelstrasse 3 St.Gallen
Primarius Dr.0.Russe,Chefarzt, Arbeitsunfallkrankenhaus Wien XII Oesterreich
Dr.med.W.Ryffel, Chefarzt,Kreisspital Oberengadin Samaden
H.Sandick M.D. South Street 262 Pittsfield,Mass. U.S.A,
Dr.med.G.SegmGller, Kreuzstrasse 83 Chur
Dr.med.H.Sollberger, FMH, Gstaad/ BE
Dr,med.F.Spinas, FMH, Neuhofstrasse 74 Romanshorn/TG
Dr.med.W.Schar, FMH, Chefarzt,Bezirksspital Langnau
Prof.Dr.med.W.Schega, Chirurg.Universitatsklinik Mainz (Rhein)
Prof.Schenk, Anatomie Basel
P.D.Dr.med.J.Schlegel, Kantonsspital Zarich
Dr.med.R.Schneider,Chefarzt,Bezirksspital Grosshdchstetten
Dr.Schnyder, Redaktor der Davoser-Zeitung Davos-Platz/ GR
Dr.med.W.R,Schuster, FMH, Bleicherweg 54 Zdrich
Dr.med.W.Stdhli,Chefarzt, Spital Thun
Dr.med.W.Stahli,Hépital,Chefarzat St.Imier
Dr.med.P.Steiner, Chefarzt, Krankenhaus Thusis

Dr. Straumann Waldenburg
Dr.med.A.Stucki, FMH, Zweisimmen /BE
Dr.med.F.Suter,Chefarzt, Thurg.-Schaff.Heilstatte Davos-Platz/GR
Dr.H.Vasey,Avenue de Champel 135 Genéve
Dr.med.S.H.Walter,FMH, Place des Eaux-Vives 2. Genéve
Dr.med.B.G.Weber‘oberarzt,Traumatologie,Orthopédie,Kantonsspital St.Gallen
Dr.med.Weller, (bei Prof.Krauss) Freiburg/i.B.
Dr.med.H.Werder, Chefarzt,Kant.Krankenhaus Grabs /SG
Prof.Dr.H.Willenegger, Kantonsspital Liestal/ BL
Dr.med.H.A.Wyss, FMH, Nidaugasse 15 Biel
Dr.med,A.Nussbaumer,Oberarzt,Kantonsspital,Chirurg.Klinik Luzern
Dr.Ferret, 215 E.Palace Avenue , Santa Fé& New Mexico

Herr Linder, Firsprech Nat.Versicherung Basel
Dr.Matter, Kantonsspital Chur /GR

Frl.Dr.Kessler,Kantonsspital Chur /GR
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Remarques:

Lors de la premidre commande, les différants étuls ne sont
vendus qu'en bloc. Les étuis | ot I} forment une unité et ne
sont pas livrés séparément; il en est de méme pour les étuis
Vi et VII.

Pour les commandes complémentaires, chague article est ven-
du individuellement, selon le numéro du catalogue. C'est le
cas également pour les instruments «livrable sur demandes
ot les instruments de la catégorie IX «instruments divorss.

Les articles E-2 & E-7 (compresseurs externes, clous de
Steinmann, etc.) peuvent étre achetés séparément.

Les exécutions spéciales sont livrées el possible dans los 4
4 8 jours, moy t un supplément de 20%,.

La longueur dee vis s'entend toujours téte comprise (excepté
les vis pour éplphyses B-6).

Conditions do paiement: Prix net, payable dans les 30 Jjours.
Changements de prix réservés.
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I. Instrumentation pour vissage de l'os

cortical

Instrumentation compléte (exécution standard) Fr. 1'110.—

Instruments sans le matériel de renouvellement *} 512.—
A-1 Etui en aluminium éloxé, rouge, avec plateaux, stérilisable 160.—

A-2  Vis pour os cortical, ¢ 4,5 mm, longueur: 16 - 18 - 20 - 22 -
24 -26-28-30-32-34-36-38-40 - 44 - 48 - 52 - 60mm

84 piéces a Fr. 7.— 588.— *)
A-3/1 Taraud, court 30.—
A-3/3s Taraud, long 30.—
A-4  Fraise & chambrer 30.—
A-5/1 Tournevis avec manche en matiére plastique 35—
A-7/1+ Guide de forage, longueur: 53 mm 12—
A-7/2 Guide de forage, longueur: 48 mm 12—
A-8/1 Mache, ¢p 4.5 mm, modéle long, inoxydable 13.—
A-8/2 Maéche, ¢ 4,5 mm, moddle long, avec butoir, inoxydable 17—
A-8/3 Maéche, ¢ 3,2 mm, modéle long, inoxydable

2 piéces a Fr. 12— 24—
A-8/« Maéche, ¢ 3,2 mm, modale long, avec butoir, inoxydable 1 16.—
A9 Viseur avec pas de vis 120.—
A-13  Toise pour déterminer la iongueur des vis 17—
A-15 Pelits tournevis & 6 pans & remaettre aux patients

10 piéces a Fr. 1.-- 10.— *)

A-18 Petit crochet pointu et courbe, inoxydable, pour contrdler la
réduction et enlever les tissus qui se sont incrustés dans la

téte des vis 6.—

Livrable sur demande: par pidce
A-6  Tournevis tout mélal avec manche en T Fr. 40.—
A-9/: Viseur avec pointe 50—
A-10 Tord-fil pour cerclage 45.—
A-11  Passe-fil 45—
A-12/1 Fil avec willet ¢ 1,2 mm, résistant 2.—
A-12/2 Fil avec illet @ 1,0 mm, malléable 2—
A-14 Pince coupante pour fil d'acier 22—
A-16 Bobine de fil d'acier malléable ¢ 1,0 mm, 10 métres 10.—
A-17 Ecrou pour vis & corticale 2.50
B-9 Clé pour écrou des vis & corticale 16.—

.
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B-1
B-2/s

B-3

B-4

B-7

B-10
B-14
A-8/s
A-8/¢

C-2/4
C-2/5
C-2/s
C-2/s
C-3/s
C-3/1
C-3/n
C-3/10
C-5
C-6
C-7
c-8
Cc-11

B-2/2
B-6

B-8
B-9
B-15
C-2/4
C-2/»
C-2/10
C-3/s
C-3/»
C-4/s
C-10

Instrumentation pour vissage de I'os
spongieux et plaques & compression

Instr tati pléte (exécution standard)

Instruments sans le matérlel de renouvellement *)

Etui en aluminium éloxé, jaune, avec 2 plateaux, stérilisable
Vis pour os spongieux, () 6,5 mm, longueur du filetage 16 mm
longueur: 25 - 30 - 35 - 40 - 45 - 50 - 55 - 60 - 65 mm

36 piéces a Fr. 8.—
Vis pour os spongieux, ¢ 6,5 mm, longueur du filetage 32 mm
longueur: 50 - 60 - 70 - 80 - 90 mm 20 piéces a Fr. 10.—

Vis malléolaires, ¢ du filetage 4,5 mm, ¢ de la tige 3,0 mm,

longueur: 25 - 30 - 35 - 40 - 45 - 50 - 55 - 60 - 65 mm
14 piéces a Fr. 7.50

Vis pour scaphoide,  du filetage 3,5 mm, () de la tige 2,0

mm, fongueur: 12 - 14 - 16 - 18 - 20 - 22 - 24 - 26 - 28 mm
18 piéces 3 Fr. 5.—

Taraud pour vis a spongieuse, & 6 mm

Tournevis pour vis du scaphoide

Rondelles la douzaine

Méche @ 3,75 mm, modéle long, inoxydabie

Méche ¢ 2,0 mm, modéle long, inoxydable

Clé & mollette combinée

Plaque étroite, 4 trous 4 piéces a Fr. 26.—-
Plaque étroite, 5 trous 2 piéces a Fr. 27.—
Plagque étroite, 6 trous 2 piéces a Fr. 28.—
Plaque étroite, 8 trous 2 pigces & Fr. 30.—
Plaque large, 6 trous 2 piéces & Fr. 38.—
Plaque large, 7 trous 2 pieces @ Fr. 40.—
Plaque large, B8 trous 2 piéces a Fr. 42—
Plaque large, 10 trous 2 pieces a Fr, 46.—
Guide de forage pour tendeur

Tendeur de plaque 2 piéces a Fr. 55—
Clé a cardan, inoxydable

Guide de forage avec poignée

Clé pour tendeur de plague 2 piéces a Fr. 3.50

Livrable sur demande:

Vis pour os spongieux ¢ 6,5 mm, longueur du filetage 16 mm
longueur: 70 - 75 - 80 - 85 - 90 - 95 - 100 - 105 - 110 mm
Vis pour décollement épiphysaire ¢ 6,5 mm, longueur du
filetage 16 mm, avec petite téte et buloir, longueur: 50 - 60 -
70 - 80 - 90 mm

Boulon avec écrou spécial, longueur: 70 - 100 - 120 mm

Clé pour boulon de serrage

Taraud pour vis du scaphoide

Plague étroite, 7 trous

Plague étroite, 9 trous

Plaque étroite, 10 trous

Plaque large, 5 trous

Plague large, 9 trous

Plague lafge avec glissiére, 6 trous

Plaque spéciale pour épiphyses humérale et tibiale'

Fr.

1'778.—
479.—

180.—

288.—
200.—

105.—

90.—
40.—
21—
10.—
12—
12—
18.—
104.—
64.—
56.—
60.—
76.—
80.—
84—
92.—
20.—
110.—
45—
14—

par piéce

Fr.

10.—

15—
14—
16—
30—
29—
31—
32—
36.—
44—
60.—
56.—

)
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Register of Names, places and notions

Frequent names and terms are marked with a * Of these only relevant reference are given. Figures are not

mentioned.

Abel 77

Acromioclavicular joint 202

Africa 42, 60, 207

Aftertreatment (postop.) 32,44, 138f
AG Aktiengesellschaft = Joint stock company
Agendas of the meetings 86, 214f
Aiming device 106

Aims of the AO* 34, 39, 135, 210, 216
Actuary Miiller 66

Allgower* 33, 53-55, 142

Alloys 124

Angled plate* 70, 86, 110, 149f

Angular drive 59, 109

antibiotic irrigation drainage s. drainage
Antibiotics guidelines 153

AObook 1963 s.”"Technik ...”

AO Manual s. Manual

AQ,first use of the initials 32
AQ-Courses for OR-Personal 60, 89,95

AO-Courses for surgeons 76f, 87, 95, 97, 116, 206,

237
AO-Doctrine* s. also Principles 92, 131-140
AO-Documentation s. Documentation
AO-Foundation 1958 55, 76,91
AO-Foundation 1984 s. Foundation
AO-International 52, 55, 67,73
AQ-Manual 1969 46, 52, 55, 207
AO-Meetings s. Meetings
AO-Members 1958* 38-57
AQ-Price (scientifical) 92
AO-sections s. Germany, Austria
Arbeitsgemeinschaft (final naming) 37, 38, 125
Army s. Military service
Arthrodesis 32, 35, 110, 149
Arthrosis s. posttraumatic
Asepsis 19, 135f
Association pour I'Ostéosynthése 32, 37
Austrian AO section 82,206
Austrian trauma hospitals 22
AUVA Austrian state injury insurance 22

Bagby 206
Balgrist 31,43, 44

Bandi* 49-50, 108, 141
Bangerter s. Moraz-Miller
Barraud 33, 85, 92,94

Basset 36, 63, 70f, 81,119

Batten 205

Baumann 37ff, 54, 56, 80, 145
Baur 69,71

Benedetti 206
Béranger-Féraud17

Berblinger 36

Berger 44

Berne 63,95

Bernese Character 49, 56,115
Bernese friends 30, 33,41, 44, 56, 94, 126
Bessler 86

Bettlach 35, 58, 59
Bianchi-Maiocchi 206

Biel 37,42, 48, 60

Biomechanics 133

Bircher 43

Bisaz 55,123

Blanguernon 51

Bloch 33,67,92,118

Blocker 53, 69

Blood transfusion problems 51, 68, 153f
Blount 34, 45, 109

Blunder s. errors

Bohler Jorg 68, 81

Bohler Lorenz* 22-24

Boitzy 47, 92,96

Bombelli 206

Bone cement 150

Bone retractor (Hohmann) 44, 48, 102
Book “Technik ...” 1963 s. ”Technik”
Bosworth 34, 109

Brandt 77

Bridging callus 190

Brussatis 38, 39, 45, 49, 56, 69, 80
Buff 44,71

Biirkle de la Camp 47, 95

Burn injury 33, 54f, 153

Burri 55,122,153

Buttressing 145, 205
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Calcaneal fracture 178

Callus* 20,71, 131f, 139

Cancellous graft 136, 143, 145, 189

Cancellous screws 104f, 147

Cashier Allgower 64

Casparis 45

Catalogue of Instruments and Implants 92, 134, 239

Cerclage with wire* 33f, 145, 158f

Chairman s. Obmann, Spokesman

Charnley 34, 89, 110, 133

Cheesman 17

Chiari 77

Chur 33ff, 54, 68, 75

CIBA (Chemische Industrie Basel) 53

Citizenship 29

Classification AO des fractures 46

Classification 46, 115, 148

Clavicula fracture 202

Club Italiano degli Amici dell’AO 206

Coapteur 21, 32, 34, 44, 107, 1421f

Code-Sheets (Dokumentation) 113f, 157, 223ff

Codivilla 18

Collaborators s. Team

College International de chirurgiens 30, 35, 76

Committee of AO 66

Complications s. also errors 114f, 125f, 139, 149,
180, 197

Compressed air power drill s. drill machine

Compression cerclage 24, 44, 50, 158f

Compression plate 63f, 107, 142f

Compression s. plate, screw techniques

Compression, interfragmentary 20, 103ff, 123, 135,
140ft, 206

Condylar plate* 109, 149, 171

Congresses and meetings (not AO) 37, 45, 68ff, 92,
96,116

Consolidation s. fracture healing

Contoured plate 50, 102, 108

Contracts* 29, 36, 74f, 87, 96f

Co-operation 101, 125- 128

Coronoid process 192

Corrosion* 711, 86, 124f

Courses s. AO Courses

Courvoisier 47

Creyssel 35

Dangers and mistakes s. errors 149, 183
Danis* 20-21, 102, 107, 132

Davos* 36f, 54,70, 92

De Quervain 48

Debridement 150

Debrunner 45

Descamps 46, 68, 85

Designers s. engineers Mathys and Straumann
Distractor 137

Doctrine, theories 34, 135- 140, 216
Documentation* 19, 23, 111ff, 157f

Double plate 143ff, 162, 164f, 180
Drainage

—irrigation (antibiotic) 51, 63, 68, 153
—succion (Redon) 138, 150

Drill bit 48, 105

Drill guide 36, 105ff

Drilling machine 73, 102f, 109, 141
Dynamic Compression Plate (DCP) 206

Eckmann 34

Economics s. finances

Eggers 34

Egli 55

Eidophor-Technique 96

Engineers s. Mathys, Straumann, Team Waldenburg

Errors, blunder, failures 71, 76, 114ff, 124, 134, 210

experimental research s. research

External fixator s. Fixateur

external threaded compression device 32, 102, 110f,
142,168

Failures s. errors

Fat embolism 154

Fatigue ruptures of implants s. material

Fehr 69, 70

Feischl 206

Fellowships of AQ 52

Femoral neck fracture* 23, 86f,149, 185

Femoropatellar joint 50

Femur

—distal 149, 183

— proximal s. pertrochanteric, femoral neck

—head necrosis 86, 112, 149, 188

~shaft 35, 143, 148, 180ff, 188

Ferret 77

Fibula fractures s. malleol.

Financing and problems 37f, 64, 69, 72, 74f, 93, 96f,
114, 126f

Fischer 63, 70, 76, 80

Fixateur externe Hoffmann 35, 110

Fixateur externe Lambotte 19, 152

Flake-Fractures 146

Flaubert 17

Fleisch* 95f

flexible shaft for reaming of medullary cavity 102,
109

FMH Foederatio Medicorum Helveticorum Swiss
Medical Association

Follow up 111f, 138f, 145

Forefoot 178,179

Forerunners of AO 18-24

Forearm fractures* 67, 142, 189

Foundation of AO 1958 37

Foundations 37, 46, 55, 218ff

Fracture disease 20,216

Fracture healing71, 95, 119ff, 131, 135

Frei 54, 64
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Freiburg i.Br. 86, 89,91, 116, 206
functional concept 33ff, 135,216

Galeazzi-fracture 189, 190

Ganzoni 34

Gap healing 122f

Gasser 76, 147

Geiser 71

German AQ section 69, 91, 206

Gisin 49, 73

Good 52,97,153

Gosset 150

Gruber 55, 76, 122

Guests and hospitality 65, 69, 117f, 127
Guests of honour 77, 871, 95,117
Guggenbiihl 34, 38, 39, 51, 53, 56, 58
Guidelines 38, 44, 64, 69, 92, 114, 134ff
Gurlt 17

Gynaecology s. Obstetrics

Habler 22

Hand s. navicular, metacarp., phalanxes
Hansmann 18

Hartshorne 17

Haversian system 119, 122

Head necrosis s. Femur, Humerus
Healing of fractures s. fracture
Head prosthesis (Femur) 149, 185
Heilmeyer 68

Heim 36, 55,76, 94

Henschen 53,72

Hepp 77,119

Herzog nail 33f, 52, 63, 109, 165f
Heusser 47

Hexagonal recess of the screw head 58, 103, 105
Hey-Groves 18,21, 143

Hip plate s. angled plate

Hochuli 55

Hoffa 20

Hoffmann 110, 160

Hoffmann La-Roche 93,121
Hohmann s. bone retractor
Hospitals of AO s. Members
Hospitals, orthopaedic26, 30ff, 46
Hospitals, public 30

Huggler 123

Hulliger 64, 122

Humerus

—distal 201f

—head and neck 112, 148, 200
—head necrosis 112, 148,200
—shaft 107, 143, 197ff

Hunziker 34, 38, 39,57

Implant ruptures s. material
Indications 38,116, 133
Infection after Osteosynthesis 35, 51, 76, 97, 116, 152

Insert drill sleeve 105f

Insertion and removal device for intramed. nail.
102, 109f

Insurances s. AUVA, SUVA

Instrumentation of AO* 35f, 92, 101ff, 127

interfragmentary compression s. compression

Interlaken 49, 63,68,114

interlocking s. locking

Intramedullary nail AO 63, 102, 109f

Intramedullary nail s. Kiintscher, Herzog

intramedullary nailing technique* 64,71, 148f

irrigation drainage s. drainage

Iselin Marc 76

Jaggi 65
Jenny 51, 65
Jorg 64
Judet 44

Kaiser 33,67

Karpf 87,97

Keller 33, 63, 81,96

Kerner 77

Kirschner s. K-Wires

Klebl 64, 65

Knoll 43, 51

Kocher 48

Konig Franz 18

Konig Fritz 20

Koslowski 68f, 91, 206

Krauss 68ff, 76, 86, 89
Krompecher 119,121

Kiimmerle 91

Kuner 48, 68

Kiintscher 18, 21, 30, 34, 109, 150
K-wires (named after Kirschner) * 18, 146f, 173ft

Laboratory for experimental surgery Davos* 36ff,
54, 63f, 69f

Lambotte* 18f, 103 106

Landolt 67, 76

Lane 19f, 34, 132

Lange 44, 85

Lectures* 32, 69, 96, 115

Ledermann 96

Leemann 23, 34, 44, 50, 158

Lehner 96

Leinbach 63, 69,78

Lenggenhager 48f, 71

Leriche 20

Leveuf43

Liestal 32,44, 51, 53, 56,95

Lister 18

local irrigation drainage s. drainage

Locking of i.m. nail 167

Lower leg s. Tibia

Ladi 55
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Maatz 22

Malgaigne 17

Malleolar fractureAO52, 145f, 173ff

Malleolar fractureDanis 21

Malleolar screw 105f, 173ff, 194, 201

Manual AO 1969 46, 52, 55, 142, 157, 207

Market areas of the producers97, 206

Material ruptures and defects 72, 76, 116, 124

Mathys* 35f, 57-60, 74

Matter 55,71, 76,122

Matti 48f, 147

Mayo 20, 22

McLaughlin 34, 109

Medical department Davos Institute 92

Medullary splinting 144, 202

Meetings of AO 34f, 63f, 68, 70f, 86f, 92, 94ff, 115f,
126

Members s. AO

Merle d’Aubigné 44, 47, 85, 89, 150

Metacarpus 196

Metallosis 134

metallurgical problems, research 72, 85f, 94, 124ff

Meuli 47,77, 95,96

Michon 150

Military service 29, 31

Millipore-Membrane 119

Mobilisation, postop. early 19ff, 331, 138f, 210, 216

Molo 33, 34, 63,67

Monteggia-dislocation- fracture 147, 192

Moore 34,109

Moraz-Miiller Violette* 38, 60f, 73, 86

Moser 34, 53,76

Mott 17

Muhr 131

Miiller, M. E. * 31-36, 42-46, 74, 87

Mumenthaler 47, 96, 143

Nail, nailing s. intramedullary n.

Navicular bone hand 147, 195f

Navicular screw* 105f, 173f

Neff 21

Neutralisation plate s. also plate technique 205
Nicod 76

Nicole 34

Nicolet 30, 35

Nissen 54

Notz 58

Obmann (spokesman, chairman) 49, 66
Obmann Schneider 64, 66

Olecranon fracture 47, 147, 192f

open fractures 57, 118, 134, 150f
Obstetrics and Gynaecology 30, 51, 53
Orthopaedic hospitals s. hospitals
Osteitis 152, 165

Ostéo-synthése Lambotte 19
Osteosynthesis principles s. stable os.

Osteosynthesis techniques of the AO 140ff, 157f
Osteotaxis 35

Osteotomy 32f, 45, 58,110, 143

Osteotomy plate, doubled angled 185

Ott 33f, 38,57, 94, 150

Pally 65

Pasteur 18

Patella fracture 134, 146, 177f

Patent, Patent law 74

Pathophysiologie 54, 95, 153

Patry 33f, 38f, 57, 69

Pauwels 44, 45,119, 133

Perren 55,123,205

pertrochanteric fracture 25, 149, 184f

Pfleiderer 77

Phalanxes 196

Picot 150

Pilon-tibial s. Tibia

Planning 32, 135

Plastic surgery 53, 150

Plate techniques s. techniques

Plates of the AO 106, 133, 138

Plates of Danis 107, 143

Plates of Lambotte 106, 133, 138

Pohl 22,109

Pohler 73,122,124, 146

Polytrauma 23, 153

Pomerat 53, 69

Position screw (mall.) 173f

Postel 68, 89

posterolateral wedge fragment of Tibia (Volkmann)
35,146, 176f

posttraumatic arthrosis 26, 146

Povacz 8,19

primary fracture healing s. fracture healing

Principles of AO 33f, 681, 134ff, 210,216

Producers s. Mathys, Straumann

Production and problems 71, 76, 86f, 93, 111, 127

Production site Biel 38, 60f, 86, 97

Protek 46, 60

Prototypes 87

Pseudarthrosis* 45, 82, 133

Publications* 116,118, 134

Radial nervel43

Radius

—distal 52, 56, 147,194

—head 192f

—shaft 107, 142f, 189

Ramser 49, 50

Reaming of intramedullar cavity 22, 33, 48, 109,
148f, 168

Rechenberg (von) 74ff, 94,117,127

Redon s. drainage

Reduction 19, 136ff

Refracture 48, 140, 142, 180, 190, 192
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Rehn 91

Reintegration 34, 39,44, 113
Removal of implants 140, 144, 189
Reosteosynthesis 19, 162,169, 182, 191
Research*

— clinical 118f

— experimental54, 85,119-124

— metallurgical 85f, 123f

Rieben 49

rigid osteosynthesis s. stable

Right angled plate s. condylar plate
Rodgers 17

Rosen 63,77, 82

Riiedi 55

Rush Pin 21, 35

Russe 23,69,77, 147

Rutishauser 43

Riitsche 64

Sale s. Producers 97, 206

Sandick 77,82

Sandoz 93

Sauerbruch 89

Scaphoid bone s. navicular

Schalle 68, 69

Schanz-Schraube 111

Schir 32, 38, 39, 56, 80

Schega 69, 77

Schenk* 52,76, 116, 121f

Schlich 8, 82,132

Schneider* 48-49, 64, 66

Schone 21

Schiirch 43,51, 53,54

Schweikert 48, 49,91

Sciarmella 64

Screw position 141

Screw technique* 21, 63f, 141f, 159ff

Screws

—of AO 36, 1041, 120, 141

— of Baumann 54, 106

— of Danis 103f 141, 144

—of Lambotte 103, 141, 144

Scudder 18

Secretary Miiller 64

Segmiiller Eva 142

Segmiiller Gottfried 55,76, 122, 134f, 142, 207

Semi tubular plate 93, 108, 164, 206

Senior registrars s. Team

Séquin 73, 92

SGUB s. Swiss Soc.

Shaft screw 104f

Shareholders of Synthes AG Chur 75

Sheep as animal for experimentation 123

Sherman 18

Shock 69,122, 134, 154, 206

SICOT (Societé Internationale de Chirurgie
Orthopédique et de Traumatologie) 45f, 69f

Siegrist 122

Skirace 77,126

Skin flaps 150

Skin suture 138

Smith Kline and French 207

Smith Petersen 23, 34, 149

social reintegration s. reint.

Soft tissue damage s. also open fract. 54, 135f

Sorkin 92

Spath 206

Spirit of the AO 118, 125

Spokesman s. Obmann

Spoon plate 93,170

Sporty events 126

St. Gallen 45f, 81, 85,95, 114,

stable osteosynthesis* 321, 71, 132f, 216

Stahli Walter 32f, 38, 56

Stahli Willy 70, 81

Statistics 111, 114, 142

Statutes of AO 63ff, 69, 226ff

Steinemann 73, 96, 205

Steinmann, Steinmann pin 18,111

Stevenson 69

Straumann Fritz* 72ff, 76

Straumann Reinhard 72

Straumann, Team in Waldenburg

subcapital fractures of Humerus s. Humerus

subtrochanteric fracture of Femur 185f

Succion drainage (Redon) s. drainage

Surgical Societies of

— Germany 89,95f, 114,116

_ Switzerland 30, 57, 63, 691f, 76, 116

Suter 37

SUVA

Swiss Accident Insurance SUVA 26,57,64,71,76

Swiss Association for osteosynthesis s. AO

Swiss Institute for High mountain medicine
Davos 37

Swiss Society of Traumatology and occupational
diseases (SGUB)30, 33,37,57,96

Syndesmosis rupture 146, 173

Synthes AG Chur 55, 59, 63, 73ff, 96f

Talus fracture 178f

Tapping, Tap 21, 44, 48, 103, 105ff

Teaching 101f

Team in Chur 55

Team in Davos 64

Team in Liestal 53

Team in St. Gallen 46

Teamwork 54, 115ff, 127

technical commission (TK) 76, 87,97, 205

»Technik der operativen Frakturenbehandlung” AO-
Book 1963* 134ff

Techniques of AO 140ff

Tension band principle™ 133, 146ff, 175f, 192

—plate 205
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Tension device for plates 107, 164, 189

Tension hole plate s. DCP

Tetanus prevention 152

Texhammar R. 73

Theories of AO s. Doctrine

Third tubular plate205

Thread of the screw 63, 103f, 120f

Thread, conical for intramed. nail109f

Threaded bars 58, 144ff, 169,171,173

Three lamellar nail (femoral neck) 23, 34, 144, 149,
185

Thrombosis prevention 152

Tibia plafond (distal, Pilon) 144f, 168ff

— proximal (plateau, tibia head) 87, 145, 170ff

—shaft70f, 134, 141ff, 158ff

Tissue culture 53, 69, 92,122

Titanium 206

Topics and lectures at the AO meetings (scientifical)
86,212f

T-plate 86, 108, 170, 200, 205

Traction 24, 43, 158

Transfusion s. blood transfusion

Trauma Insurances, AUVA, SUVA

Trauma Society s. Swiss Soc.

Trimalleolar fracture s. posterolateral

Trochanter 188

Tscherne 206

Tuberculosis 36

Tubular s. semi tubular

Ulna proximal s. Olecranon
Ulna shaft s. forearm
Ulrich 45, 58

van der Elst 97

Van Nes 44, 102

Vasey 47,77,96, 118

Venous pressure (central) 122, 153
Verbrugge 20

Verdan 96

Veterinarians, Veterinary 51ff, 56, 72
Vilain 150

Vischer 92

Visitors s. Guests

Vitallium screw 196

Vogt 87,97

VOKA (later OSTEO) 97
Volkmann s. posterolateral

Wagner 69,119, 124, 135
Waldenburg 59, 72f, 85f, 97
Weber 47, 77,92, 96, 147, 205

Weber — Classification of mall. fr. 146f

Weber H. Frl. 64

Weller 77,91, 148, 206

Wieser 139

Wiessner 64

Willenegger* 32, 50- 53, 68, 121
Winter sport 29, 117

Wire cerclage s. cerclage
Witschy 51, 53

Witt 44

Wittlin 43

Wolff’s transformation law 119
Wound closure 138

Wound healing 69, 122

Zulauf 45
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