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To my family and my profession. 

Both have made my life worthwhile. 



 

Foreword 

Was ever a foreword requested for God's words? It is not 

indecent to write a preface for Hugo's "Growing Man­

dible"? After training in the Jaw's Old Testament, Hugo 

is writing the New One that he taught for 40 years long. 

Indeed, the last decade has been fertile in mechanical 

gadgets which have made diagnosis and surgery easier, 

such as, accurate CT 3-D images, and absorbable plating 

or osteodistraction, which brings a fine touch to treat­

ment timing in children. However, all of this does not 

encompass the intellectual process, basic principles, 

tactics and procedures. 

In his well-deserved retirement, Hugo has found 

enough time to write about a small window made 

through his immense experience. The present book is a 

unique chance for maxillofacial surgeons to enter into 

his experience. 

This book is not the usual tedious and anonymous 

compendium of a 50-contributor encyclopaedic squad­

ron, bouncing one over the other without clear conclu­

sions, but rather represents a tiny part of one man's life 

dedicated to patient care and teaching within a high-lev­

el Swiss organization, driven by a dear-minded alpine 

Austrian who has taught two full generations of enthu­

siastically motivated oral and maxillofacial surgeons. 

No dogmatism at all and far from being a cookbook, 

chapter after chapter, the descriptions and discussions 

are strongly supported by the analysis and treatment 
planning of clinical cases. The reader has the certainty 

of finding "the case" he is searching for, for his own use. 

I could not summarize all the terms of all chapters, 

and how could I have the competence to present a perti­

nent analysis of Hugo's "Growing Mandible"? When he 

concentrated mostly on the mandible and maxilla I con­

centrated mostly on the maxilla, orbits, and cranium. 

Rather than pass rough judgement on Obwegeser's book, 

I am pleased to recall some anecdotes from Hugo's 

behavior, as distinctive as the footprints of the wild game 

he loves to track so enthusiastically in the Alps and abroad. 

Anecdotes 

Personal Regrets: September 1967 

I made personal acquaintance with Hugo in Rome in the 

fall of 1967. However, several years earlier, Jacques Dau-

trey had recommended me to pay a visit to Zurich. I 

could not do this at that time, but I must say that after 

my first visit to him in 1968 I deeply felt that I had lost 

years by not being familiar with his various easy ways of 

handling the mandible. 

Tact: December 1967 

A "peer review committee" had been invited to Foch 

Hospital for a debate on the validity of the newly born 

craniofacial surgery. Demonstrations were provided for 

one week to 16 sharp judges among the head and neck 

specialties (see illustration). They confirmed the viabil­

ity of the newborn. Upon his departure, Hugo left me a 

heavy parcel to open after take-off. Inside was the golden 

"Atos" perpetual clock, which for 33 years accurately and 

silently informed me that it is time to get up and work. 

Friendship: May 1968 

The country was in chaos, on strike for two weeks. Air­

craft did not fly, trains were stationary, and theatres 

were deserted. Hordes of anencephalic buffoons were 

preaching the sixth revolution at street barricades and 

there was no prospect of it ending. I telephoned Hugo, 

asking if I might come and see him working with Jean­

Paul Delbet, my charming assistant. Affirmative! I left 

an emergency team running my service. A pilot friend 

poured the last gallons of gasoline into his Piper Cub 

tank and flew to Zurich. For a whole week we lived a sur­

gical festival. Hugo had boosted the weekly schedule of 

his Department in an intensive, attractive fashion. 

When we returned to Paris, the burlesque "revolution" 

was out of breath but we were both rejuvenated by 

Hugo's fresh breeze. 

Personal Pride: September 1968 

Hugo was spending three weeks in Paris when I operat­

ed alternately in two operating theatres and took many 

bone grafts for orbital fractures and upper jaw defor­

mities. Hugo looked at some of these harvested bones; 

then he escaped from the operating threatre for a while 

and returned. At a break I met him smoking a cigarette 

in the locker room. 

Hugo: Do you know, Paul, how long it takes you to take 

an iliac graft? 
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Paul: No Hugo; I don't care. I take time with my perfect 
tools and do not have a Swiss cuckoo singing 

every 15 minutes. 

Hugo: Paul, it takes you exactly the time you need to 

smoke a cigarette. 

Paul: ???!(Cuban cigar smoker). 

Hugo: Yes! 10 minutes. 

Paul: As much! 

Lucidity: June 1969 

A workshop in Foch Hospital. After 6 days of surgical 

demonstrations and follow-up clinics, Hugo said "Paul, 

what you have shown to 50 of us 2 years now is quite 

worthwhile. Without more delay you must write your 

book about the new specialty that you have build up, 

otherwise you will soon be cheated". PERSPICACITY. 

Fair Play: Spring 1970 

After a meeting in Paris and a splendid dinner, five 

friends were strolling down Blvd. Saint-Germain: Karl 

Eric Hogeman, Bengt Johanson, Jack Mustarde and Hu­

go Obwegeser: four attackers. 

"Paul! You ought to publish your mid-facial advance­

ment-technique". 

"Paul! You must publish your intracranial approach 

to hypertelorbitism and orbito-cranial trauma''. 

"Paul! You must publish your procedures for rare fa­

cial clefts and Franceschetti deformities soon". 

"Paul! Please publish your original works in the orbi­

tal region.- OH LA LA! Why so much writing? 

Unanimously: Paul! Please do realize that we have 

now acquired our own experience with what you have 

taught for 3 years and we would like to present our re­

sults. But WE cannot write a single page until YOU have 

published your basic procedures. 

In 50 years of medical practice I have never met such 

a quartet of surgeons singing so well in tune. Therefore, 

I published in 1970 and 1971 and they did so in 1971 and 

1972. That was a group of famous men there on the 

street. Hombre! All these four aces were true gentlemen 

- an endangered species, nowadays! 

Premonition: 1971 in New York City 

There was a discussion about the timing of the recon­

struction of the skeletal defects in oto-mandibular dys­

plasia (H.F.M.). Jack Converse pleaded for the correc­

tion of the skeletal anomalies in childhood, Hugo Obwe­

geser argued for delay until adolescence and he was 

right. Ironically, 20 years later the bone distraction 

method has made an average mixture of both. 

In recording his experience with the growing man­

dible, Sir Hugo has accomplished his duty, which I my­

self have not fulfilled for the upper facial segment. Let us 

ask him to write another book for more mandibles and 

the upper jaw. 

Paul Tessier 

Illustration: Dr. Paul Tessier with his special foreign guests at his a "peer review committee" meeting at Foch Hospital in December 1967. 
From right to left: Paul Tessier, Ms. X, Jack Mustarde, Karl Schuchardt, Blair Rodgers (representing J. Converse), Roger Mouly, Ms. X, Hugo 
Obwegeser 



 

Foreword 

The diagnosis and treatment of growth anomalies of the 

mandible improved markedly in the late twentieth cen­

tury, and the work of Hugo Obwegeser played a large 

part in that progress. This book is a welcome addition 

to the literature on the subject, especially because it 

brings Obwegeser's contributions into a single well­

documented source. 

Because the author is a renowned surgeon, it is not 

surprising that the focus of the book is strongly on sur­

gical correction. Professor Obwegeser presents an inter­

esting series of principles that encapsulate the author's 

point of view and summarize a wealth of clinical wis­

dom. In addition to the presentation of surgical tech­

niques and case illustrations, the book also provides a 

summary of etiologic factors in mandibular deformity 

and Obwegeser's classification of these problems. His 

differentiation of major types of excessive mandibular 

growth has had a considerable impact on thinking 

about problems of this type and is very well presented 

here. 

Mandibular growth problems, of course, are of great 

interest to orthodontists as well as to maxillofacial sur­

geons. For the most part, the less severe problems are 

treated by orthodontists, with a combination of growth 

guidance and compensatory tooth movement, while the 

more severe problems require surgical intervention. Al­

most always, integrated surgical and orthodontic treat­

ment is needed for the more severe cases. This book fo­

cuses, appropriately, on the more severe problems that 

Prof. Obwegeser has treated throughout the course of 

his long and distinguished career and on the surgical 

management of these problems, with the role of the or­

thodontist in the background, not so much ignored as 

taken for granted. 

The primary indication for mandibular surgery in 

children is a progressive deformity, one that becomes 

steadily worse as growth continues. The goal of surgery 

in these children is primarily to establish an environ­

ment in which more normal growth can occur, and 

postsurgical orthodontic growth guidance usually is 

needed. In this book, Obwegeser reviews growth princi­

ples for the mandible, which summarize current views 

of mandibular growth and its control. The histology of 

condyles in mandibular growth anomalies is covered 

more thoroughly than in any other source of which I am 

aware. Clinical experience with surgery for severe 

growth problems at an early age is presented in a series 

of cases in which the surgical intervention is well docu­

mented, but the use of orthodontics for management of 

subsequent growth is not. The orthodontist and sur­

geon who work together in these cases will need to be 

aware of techniques for growth management that are 

not presented here. 

For older patients in whom little postsurgical growth 

is expected, the goal of surgery is correction of skeletal 

defects and major distortions of the alveolar process. 

Presurgical and postsurgical orthodontic tooth move­

ment usually is needed. Prior to surgery, the goal is to 

establish an appropriate relationship between the teeth 

and their bony support. Removal of dental compensa­

tions for the skeletal deformity allows more complete 

correction of the skeletal problem. Postsurgically, or­

thodontics to bring the teeth into their final position 

has two purposes: it allows greater precision in estab­

lishing the dental occlusion than is possible with jaw 

surgery, and perhaps more importantly, it allows com­

pensation for the small postsurgical changes that usual­

ly occur with surgical healing. Because the orthodontic 

management of these cases is well established and pre­

sented elsewhere, the omission of the orthodontic 

methodology from this book should present little prob­

lem. 

This book is a valuable reference for orthodontists 

for several reasons. It provides a unique insight into the 

thought processes of a creative surgeon, documents the 

changes that can be produced in a great variety of cases, 

and illustrates very well the current state of the art in 

the treatment of mandibular growth anomalies. Ortho­

dontists can enjoy and appreciate the overview of treat­

ment that is presented here, and even more importantly, 

have a better understanding of the etiology, diagnosis, 

and clinical course of these problems. The descriptive 

terminology of jaw anomalies can contribute also to 

better communication among orthodontists, maxillofa­

cial surgeons, and other dental and medical practition­

ers involved in the management of these conditions. 

W. R. Proffit 
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Preface 

The actual spur to write a book on the subject of man­

dibular growth anomalies came after I lectured on ab­

normal mandibular growth regulation to the Califor­

nian Angle Society in the summer of 1995 in San Diego. 

The then President of that Society, Dr. Richard B. Laugh­

lin, convinced me of the necessity to have a try. And so 

did my very good colleague and friend, Prof. Paul 

Sti:ickli, chief of the Department of Orthodontics and 

Paedodontics at the Dental School of the University of 

Zurich. With him, I have discussed and treated many 

mutual cases. From these discussions I have learned a 

great deal. 

Most cases with mandibulo-maxillary discrepancies 

are symmetrical. They generally present no great prob­

lem to an experienced surgeon, although even these 

symmetrical ones are not always all that easy to diag­

nose properly and to make a generally acceptable treat­

ment plan. The treatment plan may differ quite consid­

erably for a similar case, from one surgeon to another. 

The making of a proper treatment plan presumes a 

proper diagnosis "First diagnose, then treat" (H.G. Gil­

lies 1920) (Principle Nr. 2). 

Much more interesting than the symmetrical man­

dibular anomalies are the asymmetrical ones. In most of 

them an aetiological factor could be found. It was either 

congenital or mostly due to the influence of an adverse 

factor on the condyle, or a larger part of the mandible, 

during the growth period, producing a unilateral 

growth deficiency. But there was also a group for which 

no aetiology was known for their asymmetric surplus 

abnormality. These cases had fascinated me since my 

"professional childhood". Through a lifelong experi­

ence with these cases, I found an explanation for their 

aetiology. I published this together with our pathologist 

(H. Obwegeser and M. Makek 1986a,b). The reaction of 

interest to that publication came mainly from the ortho­

dontists. 

Since I have been dealing with jaw anomalies I have 

heard and read many different terms for the same type 

of jaw anomaly. The fact that experienced surgeons and 

orthodontists did, and still do, use different terminolo­

gy for the same type of anomaly caused me to seek a ter­

minology which describes the anatomical substratum 

of the anomaly. Such a terminology should be accept­

able to all specialists involved in the subject of jaw 

anomalies. I already suggested such a terminology in 

1986 and 1993 and will include it in a chapter of this 

book. 

After I had decided to go deeper into the subject of 

these mandibular asymmetries, I found it necessary to 

also include our clinical knowledge and experience of 

the facts and factors which influence mandibular 

growth. The cases in Figs. 11-29 have taught me a great 

deal on the influence of the condyles on the growth of 

the mandible. That is the reason for presenting them. 

As it is very important to know what should be done, 

and when, it is definitely worthwhile to go deeper into 

the subject of mandibular asymmetries from the point 

of view of their aetiology and the diagnosis as well as 

the treatment. The principal aim of this book is to at­

tempt to elucidate how those mandibular asymmetries 

develop for which we do not know an aetiological cause, 

what kind of variations in their appearance can be ob­

served, and what and when something should be done 

to them. It is my particular intention to demonstrate 

these variations on a great number of cases and yet I 

want to avoid using more than one case to demonstrate 

a specific problem. 

I am still often asked how I perform this or that oper­

ation and how I avoid one or the other complication, 

for that reason I will end the book with a chapter on 

principal standard operation techniques, and instru­

ments. In that chapter I will reflect the historical back­

ground of these procedures, who, when and how they 

developed. I will describe how I perform these standard 

procedures and how modern instruments help to make 

the work easier for the surgeon and how with them he 

can avoid the formerly rather often experienced compli­

cations. 

The various facets of the subject mentioned led to the 

title of the book "Mandibular Growth Anomalies. Ter­

minology - Aetiology - Diagnosis - Treatment". It is 

quite a large subject to deal with, but I did so with pleas­

ure and enthusiasm because it is such a fascinating sub­

ject. 

As a trainee as well as a teacher I learned how impor­

tant principles can be in dealing with facial anomalies. 

Whenever possible I tried to formulate important 

things in diagnosis as well as in treatment planning and 

execution in the way of clear principles. The most im-
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portant ones will be put together in a separate chapter. 

They will also be mentioned repeatedly within the de­

scription of the cases. 

The cases I am going to use are samples out of the 

clinical material collected between 1955 and 1987, when 

I was in charge of the Clinic of Maxillofacial Surgery at 

the University Hospital of Zurich and of the Depart­

ment of Oral Diagnosis and Oral Surgery of the Dental 

School of the University of Zurich. For some of the old­

er cases presented, panoramic radiographs and scinti­

graphic examinations and CT-scans did not exist. Many 

of the interesting and rather instructive cases could not 

be used as there were only some slides but no remaining 

records and radiographs. 

It is not intended that all the published literature on 

the subject be dealt with. I am sure the reader rather ex­

pects me to tell him of my own experience and opinion 

on the subject. For that reason it is mainly my own per­

tinent publications that are cited. However, in dealing 

with the history of the principal surgical procedures I 

do intend to cite the pertinent literature in every detail. 

I will purposely also occasionally quote an older publi­

cation on a special subject when I am of the opinion that 

its statement is still valid today, in spite of other "mod­

ern trend opinions". 

As the great majority of mandibular growth anoma­

lies start in childhood, this subject is primarily of inter­

est to the paediatrician and in particular to the ortho­

dontist, and also to various surgical specialists such as 

maxillofacial, plastic and ENT surgeons. Other medical 

specialities may also be involved from the diagnostic 

point of view such as radiology, nuclear medicine and 

even endocrinology. 

A special remark on the reproduction of patient's 

photographs: In demonstrating and discussing the var­

ious types of growth anomalies of the mandible and 

their treatment it is unavoidable, for teaching purposes, 

to show not only radiographs of the patients, but photo­

graphs as well.- By law, everybody has the right that his 

photographs are not used for publication without his 

express permission. Otherwise the photograph of the 

person's face has to be covered in such a way that it is 

not possible to recognize him/her. As such regulations 

make it ｩｭｰｯｳｳｩ｢ｬｾ＠ in medical teaching to pass on 

knowledge in respect of facial anomalies to others, we 

have to use patients' photographs, which have not been 

altered. For that reason, all our patients, private as well 

as state-financed ones, signed on their registration form 

the written statement that they permit the use of parts 

of their records for teaching purposes, as long as their 

name is not revealed. 

The purpose of this book should not be only to 

present information on the subject to all the various 

medical specialities which are involved either diagnos­

tically or in the treatment. But it should also stimulate 

everyone to fully document prospectively as many cases 

as possible to enhance further knowledge on the sub­

ject. 

I will start the book with a chapter of gratitude to my 

most important teachers. Without their influence I 

would not have gained the background and knowledge 

to write this book. 

Hugo L. Obwegeser 
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PART I 

The Basics 



 

How I Became a Crania-maxillofacial Surgeon 

My Debt of Gratitude to My Teachers 

If we had to learn everything by ourselves autodidacti­

cally just by reading and watching, a school would nev­

er develop. An active teaching school is the most rapid 

and effective means of transference of skills and knowl­

edge and instillation of motivation to further progress, 

both for the individual and the profession generally. 

There may be the occasional genius. But the majority of 

people need teaching in order to assimilate the basic 

knowledge and skills for their future profession. 

When I had completed my medical studies, I started 

as unpaid visiting doctor number 5 in the small hospital 

of my rather small home town. The director of the hos­

pital in 1945 was the surgeon, not the administrator. I 

could watch operations in almost all surgical fields in­

cluding treatment of fractures of the extremities, then 

achieved by extension repositioning, followed by plaster 

of Paris immobilization. I did not know in which direc­

tion my medical training should go. 

Hermann von Chiari, M.D. (1897-1969) (Fig. A), 
My Teacher in Pathology and Microbiology 

When I discussed my possible future with an uncle of 

mine, an orthopaedic surgeon who had trained in Vienna 

for more than 10 years, he said:"whatever you want to be­

come, a general medical practitioner in a small town or a 

specialist in any field of medicine, you will always need a 

fundamental knowledge of pathology and pathophysio­
logy". I wanted to follow my uncle's advice and decided to 

go to the Institute of Pathology in Vienna. This was in Oc­

tober 1945. Austria was divided into four occupied dis­

tricts. I lived in the most western section, occupied by the 

French. To travel to Vienna, I had to pass the American 

and the Russian occupied parts of Austria. Vienna itself 

was also divided into four sections. It took me 3 full days 

to travel to Vienna by train. Lodging was offered to me by 

the grandmother of a little boy, a refugee from Vienna, 

whom I had taken care of while he was receiving treat­

ment in our small hospital for a metastatic osteomyelitis 

of a femur without antibiotics which were not available in 

Austria in those days. Through that connection I was cer-

The day after my arrival I went to the world famous 

Rockitansky Institute of Pathology of the University of 

Vienna. It is that institute where Landsteiner and Wie­

ner had identified the four blood groups. The old build­

ing was very crowded. There was not enough room for 

all the students who wanted to listen to the lectures of 

Professor Chiari. The autopsy rooms were crowded with 

students and Austrian and foreign doctors who had re­

turned from the war. 

My intention was to train in pathology and microbi­
ology for about 2 years. When I asked Prof. Chiari 

whether I could train with him he said yes, but in an un­

paid capacity only, as there were too many applicants. I 

became applicant number 10 in an unpaid position. I 

stood around the dissecting tables and watched and lis­

tened. I had no chance to do anything myself for more 

than a month. Then Prof. Chiari and his coworkers 

would occasionally let me assist or even do a part of the 

dissection. Most of the cadavers were elderly patients 

who had died of pneumonia or a cardiac problem or of 

cancer. A lot had suffered from malnutrition. Every day 

we received a cup of Russian peas. That was our daily 

tain to have a bed on arrival in Vienna. Fig. A. Professor Hermann v. Chiari 

H. L. Obwegeser, Mandibular Growth Anomalies
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4 How I Became a Crania-maxillofacial Surgeon 

food ration. Whatever was available on the ration cards 

was not enough to survive on. Additionally, one had to 

have money to buy something on the black market. As I 

had no salary I had to find other ways to earn money. 

The black market was the great chance. It did not take 

me long to find out that I was absolutely untalented for 

earning that type of income. So, I decided to give preex­

amination courses to students as a help in preparing 

them for the final examination in microbiology and 

general pathology. These courses were, and still are, 

quite common in Vienna. By doing that I earned the 

necessary money to pay for the bit of rationed food and 

for some additional food from farmers. 

After working at that institute for a year as a visiting 

doctor I was promoted to a paid position. Pathology and 

pathophysiology fascinated me. Prof. Chiari liked my 

enthusiasm. One morning there was a cadaver of a 

66-year-old patient who had died from Henoch-Schon­

lein purpura. Prof. Chiari invited me to find the aetiolo­

gy of that disease as it was still unknown. Three possibil­

ities had been discussed. I had to take specimens from 

every organ and in particular from the intestine with its 

severe bleedings from which the patient had died. The 

technicians prepared all the histological sections with 

the different types of staining which I wanted. I sat with 

them in my study, studying them under the microscope 

every day. I couldn't find anything suggestive of a pos­

sible cause for the severe bleeding in all organs and tis­

sues. After 3 months Prof. Chiari offered me half an hour 

to discuss the problems of the case with him. He also 

searched through many slices. Then he said: "I do not 

find anything myself either, but the patient died of that 

disease. Go back into your study and find the aetiology". 

I looked through these slices every day again and after 3 

more months I went to Prof. Chiari once more and told 
him that I still could not find anything. He himself put a 
number of slices under the microscope and found noth­

ing either. Again he said: "The patient has died of that 
disease and you will go back into your study and find the 

cause". Every day I searched for something which I did 

not know. After some more months I found, in many slic­

es of all different organs, skin, intestines, brain, kidneys, 
heart, musculature, etc. all the classical stages of allergy 

of the small arteries. Prof. Chiari confirmed my findings 

and agreed with my diagnosis. I was then very proud of 

having discovered the aetiology of this disease (Obwe­

geser 1953). 

Pathology and pathophysiology had become like a 
crime story without an end to me. I wanted to stay on. 

But circumstances caused me to find another field of 

interest in medicine. Almost the whole staff of the Insti­

tute of Pathology in Vienna became infected by some 
type of tuberculosis, some of the lungs, as the food 
available in those days was very insufficient and others 
acquired skin tuberculosis of their hands as we had no 

rubber gloves for use when dissecting the cadavers. After 

2 interesting years of learning under Professor Chiari I 

thought I ought to leave before I myself acquired such an 

infection. In those days (1947) there were still no antibi­

otics available against tuberculosis in Austria.- I had ex­

perienced the efficacy of penicillin when I worked in the 

section of microbiology of that institute. It was in 1946 

when an American team demonstrated intubation an­

aesthesia, for the first time in Vienna. The team had also 

brought penicillin. They injected a dose of 50,000 units 

to a patient with chronic gonorrhoea from whom the 

section of microbiology of our institute had cultivated 

the bacterium Neisseria gonorrhoeae as proof of the dis­

ease. With one dose of 50,000 units of penicillin the pa­

tient was cured of his disease. Unforgettable! 

I wanted to train in internal medicine. I thought my 

background in general pathology would give me a good 

basis for that speciality, which I considered as the queen 

of all medicine. In spite of my former training in gener­

al surgery for almost 1 year and 2 years in pathology 

and the support of Prof. Chiari I received only a negative 

reply to my application for a paid training position in 

one of the two clinics of internal medicine at the Univer­

sity of Vienna. My next choice was gynaecology and ob­

stetrics. I received the same negative reply. Everywhere 

there was a long list of applicants. 

Richard Trauner, M.D., D.M.D (1900-1980) (Fig. B), 
My Teacher in Maxillofacial Surgery 

At the Institute of Pathology I was responsible for the 

photomicrography. In 1946/1947 the equipment was 

still old-fashioned. Photomicrographs were taken in the 

Fig. 8. Professor Richard Trauner 



 

same way as was done before the war. We also made 

them for other specialities. Richard Trauner, a coworker 

and nephew of Hans Pichler, the famous pioneer in our 

speciality, who influenced the development of maxillo­

facial surgery with his Viennese school not only in Aus­

tria and Italy, but also in all the east European and the 

Balkan countries, wanted to publish his work on fibrous 

diseases of the jaws. For that he needed photomicro­

graphs. That was how we met. He had just been appoint­

ed chief of the Dental School of the University of Graz 

with its maxillofacial surgery department. He offered 

me a paid position for training in maxillofacial surgery 

if I would agree to come with him to Graz University. 

Besides, I could do my dental training for the Austrian 

dental qualification. In those days dentistry in Austria 

was a subspeciality of general medicine which required 

two additional full years of dental training followed by 

an examination. I accepted Trauner's proposal, as den­

tistry offered me the fastest way to earn my own living. 

I had no intention of staying on in maxillofacial surgery. 

I wanted to get married. This is why I needed a safe in­

come. As I found more than average training important 

to establish myself in the profession, I did additional 

training in all fields of dentistry as well as working in 

maxillofacial surgery. 

R. Trauner opened our eyes regarding the scope of 

our speciality and stimulated us to see problems and 

find solutions for them. Through his enthusiasm for the 

various fields of maxillofacial surgery I also became 

more interested in it and continued with my training. It 

had never been my intention to become a university 

teacher. Finally I was on the road. Trauner was far-sight­

ed. He sent us to other places to watch and learn. He 

himself had great experience in jaw pathology. He was 

also well known for his cleft lip and palate work. 

At the department of maxillofacial surgery of the 

University Hospital at Graz, Austria in those days, the 

main subjects were primary clefts, cancer cases and any 

number of patients with facial trauma and there were 

also still some cases with severe facial war injuries. Alto­

gether I trained 6 years with R. Trauner. He was not on­

ly a teacher to us trainees but also like a father. 

Sir Harold D. Gillies, M.D. (1882-1960) (Fig. C), 
My Teacher in Plastic and 
Reconstructive Surgery 

To improve the soft tissue reconstructive work on our 
war and cancer cases, Trauner sent me to Sir Harold Gil­

lies. The British Council enabled me, with a scholarship, 

to learn from the founder of modern plastic and recon­

structive surgery. 

In October 1951 I went to Basingstoke, south-west of 

London, where Sir Harold worked at the Plastic and Jaw 
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marily he was a specialist in ENT who developed an 
interest in facial reconstructive work. He worked main­

ly on the reconstruction of war cases, together with 

Norman Rowe who was in charge of the oral surgery 

section. My knowledge of the English language was 

what I had learned at school and never practiced for 13 

years. Sir Harold was a New Zealander with a heavy 

Scottish accent. I could not understand what he said. 

There was also a Norwegian oral surgeon, Haymann 

Kr0mer, as a trainee who had already been with Sir Har­

old before for a longer period. He spoke perfect English. 

I could understand him a lot better. After 3 days he 

asked me where I came from. When I told him that 

Richard Trauner from Graz in Austria was my chief he 

asked whether he was that Trauner who had published 

three volumes on oral and maxillofacial surgery togeth­

er with Hans Pichler. After my positive reply his face be­

came very friendly and from then on he spoke to me in 

perfect German. He had done his dentistry in Leipzig. 

Often we played table tennis together and were very 

good friends until he died, much too early. 

At Rooksdowne House I also met Ralph Millard and 

Ivo Pitanguy and many other foreigners, who later be­

came rather famous plastic surgeons in their home 

countries where they built up their own schools, passing 

on to their pupils what they had learned from Sir Harold. 

Sir Harold was a genius. He was a brilliant teacher, 

very clear and systematical. While watching him during 

his operations, he asked me to write down the principles 

which came into his mind while doing his work (H.G. 

Gillies 1952; H.G. Gillies and R. Millard 1957). From him 

I learned how to plan the reconstruction of a facial de­

fect and how to handle soft tissues. He liked to teach in 

Unit at Rooksdowne House, an old mental hospital. Pri- Fig. C. Sir Harold Gillies 
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principles, many of them are still of general value in any 
field of surgery_ "Before planning the reconstruction of a 

defect, replace into normal position what is normal and 

retain it there. That allows you to see the actual defect". 

He hated the use of toothed forceps for holding a skin 

flap. "Every grip with it will kill cells. Use fine hooks on­

ly". He taught us how to undermine the skin to create a 

much larger flap. When I came home I used that under­

mining technique in producing a new procedure for 

vestibuloplasty in preprosthetic surgery. I called it "the 

submucous vestibuloplasty procedure". From Sir Har­

old I learned so many principles and techniques that 

without the training with him I could not have treated 

so many difficult cases as successfully as I did. 

It was fascinating not only to learn from him profes­

sionally but also privately. As I could not afford to travel 

home to Austria for Christmas he very kindly invited 

me to his family Christmas party. I was very grateful 

that I did not need to be alone on Christmas Eve. Occa­

sionally he took me to his home and we worked togeth­

er on his very small private golf course. For professional 

reasons I would have loved to have stayed on for a long­

er period, particularly as he had invited me to join to­

gether with him and Ralph Millard in writing the book 

they had planned on "Principles and Art of Plastic Sur­

gery". After 5 months I had to leave for home as my 
child number three was already 3 months old and had 

not yet seen her father. I met Sir Harold later again sev­

eral times. I will forever remain grateful to him. 

Eduard Schmid, M.D., D.M.D. (1912-1992) 
(Fig. D), My Teacher in Technical Details 

Eduard Schmid had trained with Wassmund for 2 years 
and started after the war from nothing to build up a de­

partment of facial reconstruction at the Marien-Hospi­
tal in Stuttgart. Trauner had sent me to him twice for a 

month. According to the results in reconstruction of fa­

cial injuries from the war which he had shown at annu­

al meetings of the German Association of Maxillofacial 
Surgery, he seemed to be the best man in this field in the 

German-speaking area. He could sit beside a patient for 
an hour, still seeking the best way to produce what he 

wanted to achieve. From him I learned that with delay 

operations the blood supply could be trained to go 

where wanted. 

Unforgettable, how he used the whole covering of the 
pharyngeal wall to reconstruct a total defect of the soft 

palate. He placed thin slices of perforated cartilage 

underneath that pharyngeal mucosa. Three months lat­
er he raised the mucosa including the cartilage and an 
adherent soft tissue layer and put mucosal grafts, taken 

from the cheeks underneath, as a second lining for that 
flap which later had to become the soft palate. When a 

few weeks later he fixed the pharyngeal flap to the pos-

terior rim of the palatal defect, that flap could not 

shrink, neither in length nor in width. With that type of 

pharyngoplasty the patient could then speak again. This 

technique of training the blood supply I used when a 

trainee of mine had managed to damage the whole pal­

atal mucosa in a cleft case so badly that it necrotised 

completely. He had tried hard to mobilize that cleft 

maxilla with two Rowe's disimpaction forceps. The cleft 

was open again the full length of the hard palate. I cov­

ered the raw palatal bones with vaseline gauze, kept in 

place by an acrylic plate. 

After some weeks spontaneous secondary epithelial­

ization covered the bony parts. It was a mucosa without 

any submucous tissue, of no use to produce flaps to 

clothe the open palatal cleft. With the technique of 

Eduard Schmid I managed, step by step, to get a blood 

supply to that mucosa from the soft palate. After a few 

delay operations I was able to raise the secondarily epi­

thelialized mucosa as flaps on both sides for closing the 

cleft defect. 

Eduard Schmid was not only a master in soft tissue 

matters but also a pioneer in bone work. In maxillary 
defects, he first reconstructed the missing soft tissue, 

mostly with local skin flaps and then implanted iliac 

crest bone via the oral route to build up the maxilla so 

that it could support a denture again. This was before 

antibiotics were available to him. 

It seems hardly understandable that nowadays an ex­

traoral approach is still frequently used for reconstruc­

tion of defects of the horizontal and ascending rami, 

producing scars on the face when they are not neces­

sary. 

Fig. D. Professor Eduard Schmid 



 

Paul Tessier, M.D. (Fig. E), 
My Last Teacher and Personal Friend 

A good way to learn is by watching others. Those 

would not call my teachers. My teachers are persons 

from whom I learned very important principal tech­

niques. From Paul Tessier I have learned the principal 

technique for advancing the whole middle third of the 

face and also how to rotate the eye sockets into the 

planned position. No other surgeon working on the fa­

cial skeleton has opened such new important possibil­

ities for correcting anomalies, posttraumatic or congen­

ital, of the upper half of the facial skeleton as he has 

done. As mentioned later, I worked on the LeFort III ad­

vancement myself and I guess, I might have finally suc­

ceeded, but I am not sure whether in such a clear way as 

Paul Tessier did. In addition to that, his cranial approach 

to the orbits via the anterior base of the skull has creat­

ed the possibility of producing a normal appearance 

and with that a normal life for many patients. Before 

these new techniques were developedt people were con­

demned to live with the disfigurement they had. His 

new procedures were the highways for further ideas and 

improvements, some by himself and some by others. 

How I Became a Cranio-maxlllofaclal Surgeon 7 

What a wonderful gift it is that nowadays we can 
make normal faces out of many very disfigured ones. 

This is due to the fact that we can correct any deformity 

in the lower half of the facial skeleton as well as in its 

upper half. For the fact that Paul Tessier taught me his 

procedures shortly after having developed them, I will 

always be grateful to him and call him my last teacher. 

Why a surgeon who has created such procedures which 

enable him and many others to give prerequisites to 

normal life to so many patients should not be eligible 

for a Nobel Prize I do not know. In my and many other 

surgeons' opinion Paul Tessier's ingenious surgical de­

velopments and innovations would well deserve it. 

In my opinion it is due to my fundamental basic 

training in medicine and dentistry and due to my 
teachers' influence that I was able to produce new ideas 

and procedures, some of them in contrast to the then 

existing rules. The influence of my teachers enabled me 

to become a teacher myself. It enabled me from 1958 un­

til1987 to establish the so-called Zurich-School of Max­

illofacial Surgery. 

Fig. E. Monsieur le Docteur Paul Tessier and the author, photograph taken at the occasion of the founding of the European Association 
of Maxillofacial Surgery in 1970 at Zurich 



 
CHAPTER 1 

Introduction 

The facial appearance is the result of the size and posi­

tion of its various bones and how they fit together and 

the investing soft tissues. The mandible plays a special 

role in this appearance. It is the only moving part of the 

facial skeleton and not only of special importance for 

chewing and speech, but also in the aesthetic apprecia­

tion of the face and its expressiveness. Its form in its 

resting position as well as in its movement is very im­

portant in its assessment. The size and position of the 

maxilla is also very important from the aesthetic point 

of view as well as function. The growth of the mandible 

and in particular its growth and developmental anoma­

lies can influence the maxilla in its development and 

when abnormal can have a very negative influence on 

chewing and speech function. 

It is evident that the zygomata, the nasal framework 

and the forehead and the covering soft tissues also play 

their part in the appearance of the face. If they are diver­

gent from the normal, the patient may also feel handi­

capped. However, they do play a much less important 

role in form and function than does the mandible, espe­

cially in its form and its position relative to the maxilla. 

Because of its incomparable variety in abnormal po­

sitional and dimensional possibilities, the main interest 

in treatment has long been focussed on the mandible. 

Today we are in a position to correct very satisfactorily 

almost every anomaly of position and shape of the 

mandible and the other parts of the facial skeleton with­

out facial incisions. 

Correction of the position and form of the mandible 

must always lead to a result in which the teeth are in 

good occlusion with those of the maxilla. For that rea­

son, almost all cases of anomalies in shape and position 

of the mandible are a surgical as well as an orthodontic 

problem in treatment planning. 

There is no other bone in the whole human skeleton 

which can produce so many different typical growth 

anomalies as the mandible. Abnormal growth of the 

mandible leads to an abnormal shape and position, thus 

producing a more or less pronounced facial disfigure­

ment. This may be due to the anomaly of the mandible 

only or, in addition, also due to a secondary abnormal­

ity in size, shape and position of the maxilla. While an 

abnormality of the mandible can have a strong influ­

ence on the development of the maxilla, the reverse does 

not apply. Even a very severely deformed maxilla as oc­

casionally still found in secondary cleft deformities, 

may not have the slightest influence on the final shape 

and position of the mandible. This interesting fact 

makes it even more important to know the variety of the 

mandibular growth anomalies and to understand their 

pathophysiology. 

The fact that no other bone in the whole human 

skeleton is capable of producing such a great variety of 

typical growth abnormalities as does the mandible, is 

partially due to the fact that it consists of two halves 

which normally develop symmetrically, comparable to 

the long bones of the two halves of the body. The two 

halves of the mandible ossify in the midline of the face, 

in the so-called mandibular symphysis, during the sec­

ond year of life, in such perfection as if the mandible 

were one single piece of bone; only because of that may 

abnormal growth and growth development of one side 

consequently also influence the other side in its form 

and position. On the other hand the great varieties of 

mandibular anomalies definitely depend on the very 

complex growth mechanism of the mandible. There is 

no doubt that each half of the mandible has its own in­

dependent growth regulation capacity which makes it 

possible that entirely different halves may develop, even 

without the influence of any known agent. 

As there are several possible causes for the develop­

ment of an asymmetric mandible, the various aetiologi­

cal factors are of great interest. However, I do not intend 

to discuss and demonstrate cases affected by each pos­

sible known aetiology. 

It is not always easy to make the right diagnosis im­

mediately, although the deformities are so clearly differ­

entiated in their anatomical structure. And yet elonga­

tion of the one half of the mandible may be diagnosed 

as such because the other half is shorter. However, it 

might be that the reverse is true! 

For most mandibular asymmetries an aetiology can 

be found in the patient's history and in the radiological 

appearance of the mandible. But also asymmetrical 

mandible cases have always been observed for which no 

aetiology was known. Occasionally we saw the case with 

a mandible in which the affected side of the face was 

vertically clearly longer than the normal side (Fig. la) 

and we saw rather frequently the type then called late-
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10 CHAPTER 1 Introduction 

rognathia or asymmetric prognathism (Fig. lb). And 

even less commonly we saw the patient with a very 

twisted mandible producing a really very unpleasant fa­

cial appearance (Fig. lc). This overgrowth may start at 

any time from childhood up until growth has ceased or 

even afterwards and these mandibular overgrowth 

asymmetries may be found in any degree of severity. 

For all other types of mandibular asymmetry an aetio­

logy could usually be found. 

For most of the patients, the reason for seeking help 

was the anomaly of the shape of the mandible or its 

asymmetry or even the asymmetry of the whole face. In 

some cases TMJ clicking or pain was the reason why the 

patient sought help. Some mentioned a possible trauma 

as the reason for the mandible to grow asymmetrically. 

If that were the case, the abnormal growth would have 

to have started soon after that trauma to the face or the 

chin and not several years later. 

Not in every case to be demonstrated will the 

patient's general condition be mentioned. Only in those 

patients in whom there was obviously something wrong 

with the general health situation will I mention it. 

Occasionally a hereditary aetiology was considered 

possible. This could only be true when the anomaly 

started during normal growth and not after general 

growth had ceased. The inherited anomalies of the 

mandible are never unilateral. The genetically fixed 

anomalies of the mandible are, in my opinion, not 

caused by misregulation of growth but are due to the ge­

netic pattern they have to follow. 

The cases I am going to use in this book were either 

operated upon by myself or by one of my trainees ac­

cording to my planning. In most of the cases treated by 

corrective osteotomies, intermaxillary fixation and wire 

osteosynthesis were used as plates and screws for osteo­

synthesis in maxillofacial surgery were not then avail­

able in proper quality. This, however, did not influence 

the diagnosis nor the treatment planning and the result. 

Most of my cases came from abroad seeking diagno­

sis only or treatment as well. For that reason most of the 

cases did not receive proper presurgical orthodontics or 

even none at all. I will understand that many of those 

who read this book may want better final occlusal re­

sults and better arranged dental arches. I apologize for 

the fact that for teaching purposes I had to include 

many cases which I had to operate upon in spite of a 

lack of or poor, pre- and postsurgical orthodontics. 

I am certain all readers will agree that for the patient 

with a mandibular or facial asymmetry the most impor­

tant wish is to have a normal outer appearance indepen­

dent of whether he can find and afford a good ortho­

dontist. "Patients with a facial anomaly primarily wish a 

normal appearance" (H.G.G. Gillies 1952) (Principle 

Nr.l). 

The documentation of the patients was done within 

the teaching programme of quite a large number of 

trainees. It is therefore understandable that often it is 

not complete. In many cases of insufficient records, I 

telephoned the patient in order to obtain more precise 

details of the patient's age when the anomaly was first 

noticed and of a possible cause. 

The subject of mandibular growth is rather complex. 

This is also the case with the variety of its manifesta­

tions. For these reasons I will use quite a number of cas­

es to demonstrate what is the clinician's experience with 

the subject of mandibular growth and even a greater 

Fig. la-c. The three typical forms of mandibular growth misregulation due to unilateral condylar hyperactivity. a Appearance of hemi­

mandibular hyperplasia (H.H.). b Appearance of hemimandibular elongation (H.E.). c Appearance of hybrid form of H.H. and H.E. 



 

number of cases to demonstrate the variety of manifes­

tations of growth anomalies. 

In the diagnosis and treatment planning, as well as in 

the execution of the necessary therapy I have learned 

from my teachers Richard Trauner, Eduard Schmid and 

in particular from Sir Harold Gillies, that the ability to 

adhere to proven principles is a great help. For that rea­

son I have always tried to formulate my knowledge also 

in principles applicable to our field of work. I have often 

used them in postgraduate courses, in my daily teaching 

of trainees and visitors and in lectures. These and some 

of my teacher's principles will be incorporated in the di­

agnosis, planning, description of the cases and in the 

treatment. 

The title of the book already defines its purpose. It 

has four goals. One is a clear terminology. We must have 

such a clear terminology for the various form anomalies 

of the jaws. The terminology used should enable all spe­

cialities involved in the diagnosis and treatment to 

speak to each other in the same language. Secondly we 

want to know the aetiology of these growth anomalies. 

That means we want to understand their pathophysiolo­

gy. I do hope that this subject will become clear for the 

reader by the demonstration of a great many possible 

variations. Thirdly, proper diagnosis is mandatory for 

treatment planning of any case of pathology. The large 

number of cases included should help to improve the 

reader's ability in diagnosing these mandibular growth 

anomalies. The fourth goal is the treatment of these 

cases. I will only give general treatment guidelines for 
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both the orthodontic as well as the surgical treatment. 

In every case which had been operated upon I will indi­

cate what the treatment plan was and what was actually 

done. 

I do not intend to discuss in every case why I planned 

the surgical correction of the anomaly in the way I exe­

cuted it. I have learned that almost every surgeon has a 

better plan than his colleagues and also does the sur­

gery better! Nowadays I might correct some of the cases 

differently than when I actually treated them. We should 

not forget that nowadays we often perform a bimaxil­

lary repositioning. Repositioning the maxilla as we do it 

now has been used for about 40 years and it was in 1966 

that I popularized that procedure for the first time dur­

ing a postgraduate course at the Walter Reed Hospital. 

Only in some of the cases will I report all of the de­

tails for didactic reasons. In many cases only those find­

ings will be shown which are essential to make the diag­

nosis. 

As the patient generally comes for improvement of 

his outward appearance it should be the experienced 

surgeon who suggests what kind of profile line and fa­

cial shape he wants to achieve. For that, he will have to 

move parts of the mandible and/or the maxilla into a 

position necessary for the desired result. The orthodon­

tist will have to be asked for his help in arranging the 

dental arches in such a way that the surgeon can achieve 

a good outward appearance without being compro­

mised in doing so because of the position of the teeth. 



 
CHAPTER 2 

Aetiology of Jaw Anomalies 

The shape and position of the jaws is mainly genetically 

predetermined, although one has to accept a certain lat­

itude in variations from what we may call a "normal" 

shape and position of the jaws. In spite of this, there are 

a large number of positions and shapes of the jaws 

which cannot be called normal. The causes of these 

anomalies can be classified into a very few groups. Each 

jaw anomaly can always be diagnosed as belonging to 

one of these groups: 

- Genetic pattern 

- Embryonic disturbance of growth 

- Postnatal damage before or after growth has ceased 

- Abnormal growth regulation after birth 

- Other aetiologies 

2.1 

How to Diagnose Jaw Anomalies 

The diagnosis of an anomaly in shape and position of 

the jaws cannot be done in an abstract way. It is only 

possible in relation to the whole form of the facial skele­

ton, from the front view as well as from the profile view. 

The form of the upper and lower jaws and their relation­

ship to each other determine the profile in their relation 

to the base of the skull and the forehead. The three clas­

sical profile types, the Roman-Greek profile, also called 

the straight retroface (retroprofile), has to be accepted 

just as well as the so-called straight anteface ( antepro­

file) or also the middle value face which I call the verti­

cal profile. In these three ideal profile types, the upper 

and lower jaws in their size and shape are in an ideal re­

lationship to each other, however, in a different antero­

posterior relationship to the prominence of the fore­

head. Which one is the ideal profile? It is mainly a prob­

lem unique to the patient, and for the diagnostician and 

the patient's acquaintances to answer that question. 

Some may favour the straight anteprofile better than the 

straight retroprofile or the vertical profile. The form of 

the face and the profile should always be in harmony 

with the general skeletal form of that person. 

During my long clinical career, I have seen repeated­

ly the same or very similar deviations from the normal 

shapes and positions of the maxilla and the mandible in 

the symmetrical as well as in the asymmetrical forms. 

For the symmetrical aberrations in size, form and posi-

tion of the jaws, there was always the explanation of ge­

netic predisposition independent of whether it was an 

ante- or retroposition or of a maxilla or mandible of 

normal or too large or small a size. With this argument, 

one could also explain the form of the body of the man­

dible, its ascending ramus and its gonial angle. The size 

and shape of the prominence of the chin seems to have 

the same aetiology and in addition they can be influ­

enced by the anomaly of shape of the symmetrical form 

abberrations of the mandible. 

For the asymmetrical forms, this explanation is not 

valid. Almost all of them have a clearly recognizable 

cause as long as they develop postnatally. The aetiology 

of those developing during embryonic growth is only 

partially known. However, there are embryogenetic as 

well as postnatally developing forms for which the ae­

tiology is not known. The clinician has finally to deal 

with all groups. He is naturally very interested to know 

the cause in all types in order to be able either to prevent 

their development prophylactically or to "shift the 

switch" to allow early normal growth and development 

in the shape of the jaws to occur. These asymmetrical 

types are the ones which are so interesting to us because 

of their great variety. 

2.2 

Descriptive Terminology for Jaw Anomalies 

2.2.1 

Problems with the Current Terminology 

The existing terminology for positional and shape 

anomalies of the jaws has never really satisfied me. Just 

a few simple examples prove the unacceptability of the 

commonly used terms. Early in my career, one learned 

to speak about prognathism or mandibular prognathia 

without considering the position and size of the maxil­

la.This term includes the possibility of a real forward 

position of the mandible as well as a pseudo-forward 

position in the case with retroposition of the maxilla. 

Independent of the fact whether in such a case the max­

illa is moved forwards surgically or the mandible back­

wards, or both towards each other, the resulting occlu­

sion will always be the same but the resulting appear­

ance of the face can differ very markedly. Since, in most 
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