
1

1
Opinion Editorial—What Should Be 

Our Teaching Legacy?
Christian Gerber

PART I Introduction

ABOUT THE EXPERT
Christian Gerber, MD, is Professor and Chairman Emeritus of Orthopaedics at 
the University of Zürich, Switzerland. He was educated in Switzerland and 
France and did a shoulder fellowship with Dr. C. A. Rockwood in San Antonio. 
He was president of the European Society for Surgery of the Shoulder and the 
Elbow and Swiss Orthopaedics and is a four-time Neer Award, Kappa Delta, 
and Steindler Award-winner with a main interest in clinical and experimental 
research on rotator cuff disease.

MY PHILOSOPHY AS A TEACHER, PHYSICIAN, 
AND SCIENTIFIC CONTRIBUTOR

Effective leadership is putting first things first.
—Sean Covey1

Everyone has a Cartesian coordinate system in which they move 
and that defines where they stand. My Cartesian system is called 
“the pyramid” (Fig. 1.1). The pyramid summarizes all my prin-
ciples of reasoning, decision making, and conduct. It has deter-
mined my thinking and acting during my career in relation to 
students, residents, faculty, administration, and government. It 
is so simple that it can easily be communicated to everybody, 
and it can be used by everybody to assess their own behavior 
and the actions of others.

This is the decisional framework of conduct. If any question 
comes up, it is translated into the question, “What is best for 
your patient?” If one of the solutions considered is best for the 
patient, no further evaluation is allowed; neither orthopedics 
nor institution nor ego is considered. The case is closed. This 
approach is axiomatically based on the assumption that what is 
best for the patient must be best for our human and profes-
sional cause. It is incredible how many decisions can be reached 
at that level and unreal how many discussions, committee 
meetings, and administrative burdens you can eliminate if you 
categorically refuse to consider any other level. However, be 

prepared that obstruction may ensue despite having acted in 
the comprehensive interest of the patient. Having the strength, 
courage, and discipline to not negotiate your decision may be 
much more demanding than reaching the decision.2 If at level 
P there is an answer, no task force is created, no study group is 
formed, and no consultant is hired.

If two or more solutions are apparently of equal benefit 
for the patient, the challenge is for orthopedics (O). The 
need to step to the next decisional level means that we do not 
know what is best for the patient. This is conceptually unac-
ceptable and represents a formidable research question. A 
study must be planned and executed, and when the results 
are available, the question can be answered at P, the first 
decisional level.

If your study of the literature does not allow for reaching a 
decision, which may happen in questions such as, “Which is the 

Fig. 1.1  The Pyramid. The patient is the highest level of the hierarchy—
the top concern, the top priority. The second level is your chosen field  
of orthopedics. The third level is your institution. The last level is ego.  
B, Balgrist (my institution; for readers, this is your institution, or “I”); 
E, ego; O, orthopedics; P, patient.
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better thromboprophylaxis regime: A or B?” and current re-
search does not allow you to objectively prefer one over the 
other solution, only then is the institutional (B) level decisive. 
(Note: My institution is University Hospital Balgrist (B); for 
readers, this would be your institution, or “I.”) This very often 
means: Which one is less expensive? Which one creates a 
smaller administrative burden, and so forth?

Only if there is no best solution for a patient, no possibility 
to advance orthopedics, and no preferable solution for the in-
stitution, can you do what you personally prefer. I have never 
gotten to that level, but I have also never negotiated this prin-
ciple of conduct.

However, I can imagine a problem at the bottom of the 
pyramid: What do you do in the theoretical situation that a 
faculty member annoys you to the extent that you know that 
further collaboration will not be possible for you? This is clearly 
a problem at the ego (E) level. To reach your decision, you must 
exclude creating a problem at the P level. You must be able to 
guarantee that the replacing person is as good a solution as the 
person who you would like to replace. If you can safely say that 
your alternative (who is not just a potential candidate, but a 
person who is committed to taking the job) is better for your 
patients, you are free to act. If the alternative is “as good,” you 
must consult level O, and if your current collaborator contrib-
utes more to orthopedics than your alternative, you must look 
for another alternative.

If the hospital administration or the board of your institu-
tion comes up with a proposal, you will not be able to stop it 
because you think that it is stupid and will not work. However, 
if you can document that the project is against the best interest 
of the patient, it is dead. Nobody dares to publicly go against the 
interest of the patient. If you are in doubt, be it in any teaching, 
clinical, scientific, or administrative situation, consult the pyra-
mid. It will reveal the priority.

The question is whether such a simple drawing can influ-
ence a whole organization and become part of its culture. 
When a resident came into my office to ask for support for a 
research project, my administrative assistant asked him, “Do 
you have a first and family name of a patient who would ben-
efit from the potential results of your study?” The resident said, 
“Well, not really, but…” She sent the resident back to redesign 
his project to document that the study could at the very least 
be of interest for the field of orthopedics. If the orthopedic 
resident proposes a study that he would find interesting, he has 
inadvertently inverted the pyramid, starting an activity that 
was in his and not in the patient’s interest. He must learn to put 
first things first.

Although principles of learning, teaching, examining, or 
operating vary from institution to institution, principles of 
conduct do not. They are the essence of education and must be 
transmitted in the earliest stages of the career.3 Those not ad-
hering to basic principles of conduct may still become “success-
ful,” but they will ultimately fail because they will never become 
men and women of value.4 I have considered adherence to the 
principles summarized in the pyramid as a law of conduct. For 
students, residents, faculty, and myself, I have never negotiated 
their content.5

WHAT TO LOOK FOR IN A FUTURE RESIDENT?
Most people say that it is intellect which makes a great scientist

They are wrong—it is character.
—Albert Einstein6

Residents, faculty, students, and scientists encounter each 
other, usually first within a teaching (hopefully not “training”) 
program.7 However, this is when the most decisive period for 
our ultimate value for society is behind us. Indeed, character-
forming years precede orthopedic residency and possibly med-
ical school. When teachers encounter students of orthopedics, 
they must find out how to motivate them to discover the irre-
sistible curiosity and commitment to hard work and the will-
ingness to improve during their whole lifetime. To be able to 
transmit the necessary enthusiasm and to transmit the passion 
to pursue, we must remember what led us to choose our pro-
fession. Was it in our genes? Was it because our parents were 
orthopedic surgeons? Was it because we admired the social 
recognition of doctors or their cars, yachts, houses, or man-
sions? When our children play tennis, they “are” Roger Federer, 
and if they are left-handed, they “are” Rafael Nadal. Who did 
we want to be when we were children? Wasn’t it the desire to be 
the person who was responsible for the smile of a child who 
had been debilitated but was cured by an orthopedic proce-
dure?8 Our careers most probably started with such a dream 
and ended in the determination of what we were going to do.9 
Most children and adolescents, admittedly or not, have role 
models, be they movie stars, sports idols, or doctors. In college 
and medical school, we continue to excel in fields with teachers 
we admire. These role models are critical because they repre-
sent our inspiration to become a doctor and a better person. 
Therefore teachers have an important role to play before they 
encounter medical students or residents. As physicians, at any 
moment of our lives we have the potential to serve as a role 
model, to let other people dream.10 Our greatest legacy will 
ultimately be that we have unknowingly motivated a young 
unknown who became the person to contribute more than we 
ever will.11 Should that be so, it was well worth it.12 However, it 
is our choice whether we are the role model for the next gen-
eration.

Later, some of us have the privilege to be involved in the se-
lection of residents. For the choice of younger collaborators, we 
all have different criteria. Some have yielded good, some less 
good results. I have never been ashamed to include Einstein’s 
wisdom: “Not everything that counts can be counted and not 
everything that can be counted, counts.”13

I have usually asked myself questions like: If I had a real 
problem, would I trust this person to analyze it? Would his or 
her curiosity win against an idiopathic disease? Is this person 
somebody who I would like to teach me in a few years? I know 
that previous performance is considered the best predictor of 
future success, but residents are above all future partners,14 and 
therefore I screen only for knowledge and skill but hire for cu-
riosity, attitude, and traceable adherence to human values.15 
During selection and education, I tried to make it crystal clear 
that character can never be replaced by knowledge or skill, nei-
ther in clinical nor in scientific activities.
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We are not looking for future residents but for future con-
tributors and role models. The key traits of character that I 
admire in role models are courage,16 honesty,17 and discipline.2 
Courage is rare but indispensable to let honesty and discipline 
prevail against the daily pressures and outside influences. As 
mentors, we must select persons with character, and we must 
allow and support them in being courageous, honest, and disci-
plined. They will remember.18

HOW TO GET THE RESIDENTS ON THE RIGHT 
TRACK

Give a man a fish and you feed him for a day, teach a man 
to fish and you feed him for a lifetime.

—Chinese proverb19

If residents enter their educational program, it is critical that 
those higher on the academic ladder ascertain that the entering 
residents have the basic medical knowledge and understanding 
that is indispensable to integrate the allegedly ever-increasing 
but certainly ever-changing knowledge. If the residents do not 
have this basis yet, the educational process should provide this 
basis in a demanding but constructive and kind fashion.13,19

Some prerequisites for future excellence such as intellectual 
capacity or mere manual dexterity cannot be provided by an edu-
cational program; however, other crucial factors, such as attitude, 
mutual respect, patient focus, and common sense, can unques-
tionably be influenced and developed in day-to-day interactions 
between patient, resident, and teacher. The true value of a resi-
dency program consists of guaranteeing that patient, resident, and 
mentor are repeatedly in one room trying to understand a prob-
lem, showing how it would be best approached, and how the pa-
tient is informed and convinced to participate in the planned 
management. Residents should learn that often there is no right 
answer and that common sense is the strongest validation tool for 
a decision, but also for the validation of statements of teachers or 
authors, and a highly desired quality in an orthopedist.20

BASIC PRINCIPLES OF TRANSMITTING AND 
ACQUIRING KNOWLEDGE
There are mandatory bases for a successful and sustainable 
clinical and scientific career that are compulsory constituents of 
the educational program:

Knowledge of anatomy is the most important basis for our ac-
tivity. It can be acquired by everyone if they are willing to do so. 
If they are not, then they must be eliminated from the program. 
It is out of touch with reality that some medical schools almost 
discard macroscopic anatomy. If residents come from a medical 
school that neglected macroscopic anatomy, they have a chance 
to become excellent surgeons only if the program provides them 
with this background. Knowing anatomy is the most relevant 
secret of excellence and the best liability insurance for an ortho-
pedic surgeon. I have to confess that it took me years to recognize 
how important anatomy is. When—during my fellowships in 
Paris—I saw surgical giants such as Alain Gilbert or Alain Mas-
quelet access the C5 and C6 roots in less than 5 minutes for 

plexus reconstruction in children, I understood that mastering 
three-dimensional anatomy is crucial to operating safely and ex-
pediently. I have also seen them operate in regions they were less 
familiar with, and the difference was astounding. “Dexterity” is 
usually nothing but a surrogate for profound mastership of 
anatomy. To date, I have never seen a proficient and elegant sur-
geon who was not an outstanding anatomist in the region he or 
she was operating. It is indispensable that somebody in the edu-
cational program is mandated to verify whether the residents 
have this basis and, if not, to bring them up to the desired level.

Detailed knowledge of anatomy is not only necessary to 
safely execute a procedure but also to make a structural diagno-
sis. The orthopedic student should recognize that anatomy has 
been the basis for the most relevant advancements in orthope-
dics to the end of the 20th century and integrate this fact into 
his or her career planning. Astute interpretations of simple 
macroscopic observations21 and not theoretical or experimental 
findings allowed for the discovery of femoroacetabular im-
pingement and the development of surgical dislocation of the 
hip. Quantitative anatomic studies explain anterior or posterior 
shoulder instabilities and allow us to understand pathologies 
such as static posterior glenohumeral subluxation. All the tissue 
reconstructions after trauma or tumor used in orthoplastics are 
exclusively based on detailed, careful, macroscopic, and ana-
tomic studies. We must gratefully accept that crucial discoveries 
will be made using molecular medicine but refute the concept 
that destructive surgery due to poor knowledge of anatomy can 
be compensated for by expertise in molecular medicine.

Textbooks are a basis. Computer-based, three-dimensional 
anatomy programs are invaluable innovations; but currently, ca-
daveric dissections are irreplaceable. Consulting Google is super-
ficial and fugacious and may provide knowledge but not under-
standing. Mastering anatomy requires time, engagement, and 
repetition. We cannot teach anatomy; we can help orthopedic 
students to learn anatomy and give advice on how they can verify 
their level of knowledge, now and in the future. Without an exam, 
if the student can draw the relevant anatomy, the surgical site, the 
student is safe. If not, the student is uncertain and must go back 
to textbooks and to the morgue to deepen anatomic knowledge.

Drawing the anatomy of a region, surgical site, or procedure 
is an invaluable tool to successfully verify knowledge and readi-
ness for surgery at any stage of one’s career.22

Detailed knowledge of the anatomy of the entire body is 
impossible, but anatomy remains indispensable. Therefore 
anatomy is the basis for future orthopedic specialization, even 
though some institutions and surgeons believe that subspecial-
ties are based on surgical methods such as arthroscopy, implant 
surgery (so-called reconstructive surgery), microsurgery, and 
maybe scissor- or scalpel-surgery. However, this is barking up 
the wrong tree. Specialization consists of compiling profound 
familiarity with all aspects of a joint or region—it means having 
much better than average knowledge of anatomy and pathology 
and skill in specific history-taking, experience in interpretation 
of the findings of correctly performed physical exams and 
knowledge of natural history and prognosis of all treatment 
options, and ultimately the capability to carry out the best-
suited treatment correctly. The core value of specialization is 
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that it allows us much more intense and regular contact with 
our only unerring teacher: the patient.21 It allows us to develop 
experience much faster because we see more patients with 
similar or slightly different conditions. Although not fashion-
able, experience is an absolute and invaluable key for judgment 
of clinical situations.23

Patients do not come to get a total joint or an arthroscopy. 
They come because of a problem in a certain region of their 
body. The poor arthroscopist is quarantined in arthroscopic 
procedures, the arthroplasty surgeon is condemned to recom-
mend an implant, and the scope of the microsurgeon will pre-
vent him from being interested at all in this particular patient. 
Patients are like tourists who land in an airport, who know 
where they want to end up but do not know how to get there. 
Patients are like tourists who have a problem at a certain site 
and know that they would like to arrive at a cure but do not 
know how to achieve it. They come to us and ask for help and 
trust that we will bring them to the desired destination with the 
least possible risk and the highest reliability possible. They ask 
for direction and hire us as their taxi driver. Our knowledge, 
experience, and training are the tourist map which indicates the 
direction where we should lead our clients. If the decision is 
surgery, our scalpel or our arthroscope becomes our taxicab. If 
we are a brilliant taxi driver in New York, we may be unable to 
find the best, safest, and fastest route in Los Angeles or Seattle. 
If we believe that a shoulder is less complex for an orthopedic 
surgeon than the streets of New York for a taxi driver, or that it 
is easier to find our structures in a severely traumatized knee 
than to find the freeways of Los Angeles, we are mistaken and 
better think it over.

However, specialization is also much more than operating in 
only one region. Without acquiring additional and deep knowl-
edge of anatomy, pathology, diagnostic criteria, natural history, 
treatment options, and rehabilitation, operating only in one 
region is what we call “spectrum limitation” and represents the 
audacity of doing harm but only in one region.

During early residency, the consultation of textbooks of 
anatomy and physiology of the musculoskeletal tissues can pro-
gressively be accompanied by reading true classics. If you are 
interested in joint replacement, John Charnley’s Low Friction 
Arthroplasty is an incredible masterpiece that will tell you how to 
argue in so many joint replacement situations. For fractures, 
Sarmiento’s Closed Functional Treatment of Fractures, as well as 
the Association for the Study of Internal Fixation Manual of Mül-
ler Allgöwer and Willenegger, are musts. Shoulder surgeons 
would do well to read Ernest A. Codman’s classic The Shoulder 
and maybe Neer’s Shoulder Reconstruction. Such books are not 
the latest source of knowledge, but they offer the combination of 
a solid base to start from and the motivation to continue, not 
least because we see that what great teachers knew and taught 
was not necessarily true.24

Overall, it is a privilege to start one’s own career without the 
need to make all the mistakes that others have already made,25,26 
but it requires respecting that every generation has had great 
minds that deserve to be consulted.27

If students of orthopedics have swallowed that they will nei-
ther be taught nor spoon-fed what they have to learn, and that 

their most important teacher is the patient, if they have emotion-
ally signed that their principles of conduct28 are nonnegotiable, 
then there is only one last obstacle to overcome: there is no sub-
stitute for hard work.29

HOW CAN RESIDENTS OPTIMALLY BENEFIT 
FROM THEIR EDUCATIONAL PROGRAM?
In the Outpatient Clinic

People’s minds are changed by observations, not by arguments.
—Will Rogers31

Work starts in the outpatient clinic or the emergency room. 
Do not forget: the patient is the teacher. Often the resident 
first sees the patient and then examines and presents the pa-
tient to an attending who decides. If we ask the resident what 
his diagnosis is, we commonly receive a list of possibilities or 
even a description of the findings. If then the attending exam-
ines and concurs, the resident’s reaction is, “That is exactly 
what I thought.” In fact, the diagnosis was possibly on the list. 
A resident should examine and make a judgment. He must 
write down the diagnosis before presenting the patient to the 
attending, and he must write down his treatment recommen-
dation. He will be surprised how often he disagrees with the 
attending and must ask himself and/or the attending why his 
written-down diagnosis was wrong. He has to also ask himself 
whether his treatment decision was appropriate or would po-
tentially have done harm. If a resident has a positive impinge-
ment sign in a painful shoulder and makes the diagnosis of 
impingement syndrome, but the attending identifies frozen 
shoulder syndrome, the resident asks, “Why?” The attending 
tells the resident that impingement syndrome never causes 
painful and limited external rotation of the adducted arm. In 
one minute, the resident has learned more than when reading 
a book. If the resident understands that performing an ac-
romioplasty would have been disastrous, the next educational 
experience is realized. If the resident disagrees, he should not 
argue or accept the attending’s diagnosis, but instead go back 
to the literature, identify typically present and absent findings, 
and compare that to the patient. The patient will have the 
right answer.30

The only complementary source to the patient is case-based 
questions such as in the study questions in the comprehensive re-
view course of the American Academy of Orthopaedic Surgeons.

Physical examination has only one goal: it must identify the 
anatomic structure(s) responsible for the patient’s symptoms. As a 
rheumatologist, you can hope that your ingested drugs find the 
symptomatic area. As a surgeon, you will arrive in a joint and 
never find pain. You find structures, and you must know which 
structure is the suspect causing the symptoms because you may 
find numerous innocent pathologies. If you just treat what 
looks abnormal, you will fail.

The attending should accept only structural diagnoses. Scap-
ular winging is not a diagnosis—the less experienced examiner 
may see a shoulder as in Fig. 1.2 and say that the patient has 
“winging.” Scapular winging should be replaced by long tho-
racic nerve palsy. Winging may be anything, whereas there is no 



5CHAPTER 1 Opinion Editorial—What Should Be Our Teaching Legacy?

reason for a long thoracic nerve palsy to allow lateralization of 
the scapula on the thorax and no reason to change the posterior 
aspect of the neck. Conversely, accessory nerve palsy does all of 
that. Although texts may be instructional, they do not approach 
the value of having seen the two patients in Figs. 1.2 and 1.3.31 
If ever upon reviewing the attending’s explanations or the lit-
erature, you find that they do not correspond to the findings in 
the patient, the findings in the patient are correct, and the lit-
erature has to be rewritten.

Even the diagnosis of “rotator cuff tear” should not be ac-
cepted: is the tear in the subscapularis, supraspinatus, infraspi-
natus, labrum, capsule, or acromioclavicular joint? The physical 
examiner must have proceeded like the radiologist or the ar-
throscopist who analyzes anatomic structures in a standardized 
order. Knee instability is a diagnosis of a layman. For an ortho-
pedic surgeon, it is anterior cruciate ligament rupture, posterior 
cruciate ligament tear, posteromedial corner lesion, or patellar 
subluxation. However, do our residents know enough functional 

anatomy to be able to test the superior glenohumeral ligament, 
the competence of the posteroinferior capsule, and suprascapu-
lar nerve signs, and can they distinguish acromioclavicular from 
neck pain?

But note: the basis of physical examination, and thereby, di-
agnosis, is again mastering functional anatomy.

In the Operating Room
Improving surgical skills is a major worry for many a resident. 
Is my dexterity sufficient? Will I become a good surgeon? The 
careful identification of differences between surgeons who 
make things look easy and those who do not is helpful. How-
ever, this is essentially knowledge of anatomy, and doubts as to 
the personal talent persist. Two things help to build justified 
self-confidence. First, the hands only do what the brain tells them 
to do. If the hands are not working well, the brain is not sending 
the right information in a timely fashion. Orthopedic surgery is 
an intellectual, not a manual discipline.32 Second, to avoid frus-
tration in the operating room, writing a most detailed operative 
note the day before surgery works wonders. It must include ev-
ery detail—the name and size of the suture, the name and size 
of each of the retractors that are put in place and taken out, the 
name and size of the scalpel, the size of the scalpel blade, the 
type of saw blade; it must define the exact order of surgical 
steps, anticipate and define the length, and indicate the exact 
entry point and direction of the screws, the potential dangers, 
and how they are avoided. It includes whether drainage is nec-
essary or not, whether subcuticular suture is necessary or not, 
dressing, and postoperative gear. Writing the operative note 
preoperatively is performing the operation in your mind and 
the most powerful planning tool you can imagine. If you are a 
good mentor, you go through this operative note the day before 
surgery with your resident, ask questions regarding his or her 
operative plan, and maybe the resident has planned one or the 
other step which you would really like to look at.

Vice versa, if you perform the surgery, let your resident write 
the operative note. However, you should look at it carefully and 
edit it; you will see how well the resident has grasped the essence.

There is no doubt that teaching and learning how to tie a 
knot, to close a banana skin, and to dissect and work in the skills 
lab are helpful, but everybody knows that.

It is also uncontested that training simulators are valuable. 
They are currently mostly available for developing and testing 
arthroscopic skills, but the possibilities are continuously being 
enlarged, and soon virtual simulation will be a constituent of 
every program. However, few are aware of how amazingly well 
a resident can perform a procedure if he or she has asked him- 
or herself all the important questions and answered them the 
day before surgery. And if you are a real expert and have a 
highly complicated revision case to do, maybe write your op-
erative note the day before surgery. Your assistants will admire 
your talent.

What About Transmitting Basic Principles of 
Research?
It has been a privilege to constantly be taught by students, resi-
dents, and younger peers. The teacher-resident interaction is, in 

Fig. 1.2  A patient with a trapezius palsy diagnosed as “scapular winging.”

Fig. 1.3  True scapular winging due to long thoracic nerve palsy. Seeing 
these patients cannot be replaced by a text. The patients are our teachers.
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fact, dominated by the residents stimulating the teacher. As you 
progress, soon your main effort will be to keep up with the 
younger generation. However, the resident does usually not yet 
know how to translate an idea into an innovation or a contribu-
tion. For realizing this transformation, the assistance of the 
more experienced may be crucial. If, in all interactions, we are 
conscious that the main distinguishing feature between mentor 
and student is not rank but age, the student should do so, too. 
In our culture, the value of experience is probably grossly un-
derestimated. If you are confronted with people who share their 
experience, be respectful. Their experience was not offered to 
them; they acquired it with a lot of effort and sometimes the 
hard way.33,34 Conversely, it is probably a law of nature that 
people wish to have the right to make their own mistakes. You 
can only hope that these mistakes will not be yours, but you 
must accept that not everybody is interested in our experience35 
and offer it only when asked for.

The ultimate goal of our profession and, therefore, of our 
teaching and mentoring is to improve the human condition by 
improving care. The resident should understand early that—
rare exceptions confirm the rule—only honest scientific contri-
bution advances the field. Consider if you perform a worth-
while operation better than anybody else; in fact, you are the 
only one who can do it, and you can treat a handful of patients 
per week. If, after designing it, you study and scrupulously 
document and validate your procedure, you publish it so that 
others can learn and adopt it, hundreds can be performed per 
week. You have used your scientific activity to multiply the do-
ing of good. In economics, this is called leveraging.

Improving wisdom starts with establishing facts. These facts 
must be integrated into our thinking and activity. Before we 
explain the facts, we must know them.36 Once we know the 
facts, we should remember that they may be wrong.25 Hundreds 
of studies have been based on our knowledge that all rotator 
cuff tears are caused by subacromial impingement. Our knowl-
edge was wrong.

Currently the art of curious scientific observation and  
innovative interpretation21 is unfortunately in danger of no 
longer being complimented but rather replaced by “the 5 levels 
of evidence.” Despite their undebatable value, I disagree with 
many researchers and editors: level 1 or possibly level 2 studies 
are not the only way that leads to Rome. They are an extremely 
valuable methodologic tool to test ideas, concepts, and innova-
tions. However, they cannot test a nonexistent hypothesis,  
and they cannot evaluate an idea, an innovation, or a product 
that does not exist. They, in a certain fashion, come after the  
real scientific discovery or innovation and should be looked at 
as a validation tool. Regrettably, I have found younger, talented 
individuals being discouraged from trying to contribute be-
cause they have neither the possibility to perform and finance 
randomized controlled trials (RCTs) nor access to complex 
laboratory facilities.

If you are in an environment that has become religiously at-
tached to the five levels of evidence, just look at reality. Prof. 
Reinhold Ganz never had relevant grant money or a big re-
search lab to discover femoroacetabular impingement as a 
cause of hip degeneration. He did not have a molecular biology 

lab to develop safe open dislocation of the hip or periacetabular 
osteotomy, and he never performed an RCT, but he did revolu-
tionize hip surgery as probably nobody else since Charnley 
(who, by the way, had also never published an RCT). Paul 
Grammont used his brain to design the first functioning reverse 
total shoulder and courage and discipline to resist outside pres-
sures when he saw that it worked. He never did a level 1, 2, or  
3 study but changed the world of shoulder patients forever.

The previous statements are not against RCTs, but I do have 
reservations against the attitude to treat anything that is not (yet) 
proven as invalid or wrong.37 We certainly have found RCTs for 
treatment of first-time shoulder dislocations that confirmed the 
value of immobilization in external rotation and RCTs that refute 
the value of external rotation. So who do we believe? In interpret-
ing the results of studies, including RCTs, it may be well worth-
while considering that orthopedics has some particularities.
•	 Often	 we	 study	 structural	 changes	 with	 advanced	 imaging	

methods. It is one of the greatest challenges of orthopedic 
research that structural changes are often poorly correlated 
with symptoms and suffering.

•	 Our	 indications	 for	 a	 procedure	 are	 defined	 with	 an	 ex-
tremely poor interrater reliability. The outcome of a proce-
dure in different institutions may be different for simply this 
reason. In shoulder surgery, indications may depend on 
handedness, age, activity level, experience of the patient, and 
the surgeon. Are all represented and taken into account in 
the studies we quote?

•	 Our	outcome	measures	are	often	subjective	and/or	examiner	
dependent. As opposed to measuring low-density lipopro-
teins in the serum, range of motion of a joint will be mea-
sured very differently from institution to institution and in 
fact from examiner to examiner within the institution. Active 
mobility will probably be much better if assessed by a 
friendly research nurse than by a grumpy attending.

•	 Important	 outcome	 measures	 such	 as	 pain	 are	 time	 and	 
activity dependent and may not be inter-institutionally 
comparable. Do we know whether the worst pain in the past  
24 hours or the average pain in the past week was recorded? 
Do we know if the patient did perfectly well until yesterday 
and has suddenly a lot of pain today? Do all clinicians report 
this finding the same way? And of all of them, which mea-
sure is the right one?

•	 The	endpoints	of	many	of	our	studies	are	under	our	control:	
an example is the key parameter revision in all registries. The 
decision to revise is in the examiner’s hand. Who determines 
with what interrater reliability the indication for revision? 
Are the criteria the same if the patient has been operated on 
by me or by somebody else? Are the criteria the same for a 
prosthesis that I have designed or for another device?

•	 Our	scores	may	not	always	represent	patient	value.	We	have	
found that the Constant score underestimates greatly the 
disability caused by an unstable shoulder for some but not 
for other indications and that, for some reason, it does not 
reflect the gains that patients report with a subjective shoul-
der value in tendon transfer surgery. How do we interpret 
the simple answer “no,” if a person cannot toss a ball over-
head with his nondominant limb?
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•	 Our	treatment	results,	although	this	is	not	desirable,	do	de-
pend on the quality of the surgery. This is hard to assess 
because it is a combination of patient selection, details of 
surgical execution, postoperative regimen, and patient com-
pliance, which may or may not have been anticipated. How-
ever, it can be hoped that if you or I administer 500 mg of 
aspirin, the effect will be similar but that the result of a latis-
simus dorsi transfer is not identical if it is performed by a 
resident or somebody who has done a few hundred.

The room for discovery and innovation is enormous: every 
second adult has at least one musculoskeletal problem. There is 
room for each one of us to contribute to solving problems! 
However, we must not be misled and must avoid a few traps:
•	 Grant money. If you look for a valuable long-term research 

partner, should you try to identify the right person or the 
best lab? It is helpful to find out what candidates speak 
about. One group speaks about the results of their most re-
cent experiments, what questions the last experiment has 
raised, what the future direction should be, and is looking 
for help in the unsolved questions. The second group tells 
how many papers they presented at the last international 
meeting and does not know what the content was. The rep-
resentative is usually bragging about the grant money and 
does not speak about the lab’s contribution, but rather about 
contributions to the lab. Take the first group.

•	 Impact factor. As soon as we are designing a manuscript, we 
may be misled to look at the impact factors of the potential 
journals rather than at the impact of our future paper. Some 
authors calculate and cumulate their impact factors. Yes, 
there are better and less good journals, but it is not the jour-
nal but your article that counts, and its value will never be 
defined by the journal impact factor but the effect on the 
patient. With modern computer technology, online searches 
identify your article. The current generation does not sub-
scribe to two journals and read them from cover to cover. 
Make sure your contribution reaches those who are inter-
ested. Did you know that the entire Association for the Study 
of Internal Fixation inundated the world with open reduc-
tion and internal fixation of fractures without any relevant 
publications in the “great” journals? Are you aware that ar-
throscopy made its way without any randomized trials in 
any notable journal? Grammont described his prosthesis in 
a rheumatology journal you have never and will never hear 
of. As a side note: Have you realized that there is no random-
ized trial assessing the true value of a parachute?

•	 Significance and relevance. We are trapped in performing 
and publishing studies that show significant differences 
without asking whether the findings are relevant. Is it a 
statistically significant difference between two poor treat-
ment methods, or is it a relevant innovation that can 
change the future of medicine? I recognize that reviewers 
and editors may not like a contribution because it does not 
yet have “sufficient evidence” for them and reject your 
work. However, if you know it is valuable, take comfort in 
the words of Rolf Zinkernagel, a Nobel laureate: “Absence 
of evidence is not evidence of absence,”36 and in the fact 
that Sir John Charnley could never publish an article in the 

premier orthopedic journal because he supposedly “did not 
have enough evidence.” Do not despair; he, Paul Gram-
mont, the early arthroscopists, and other great game chang-
ers had all to go the way Gandhi described, “First they ig-
nore you. Then they laugh at you. Then they fight you. 
Then you win.”38 Later, remember this experience when 
you are at the other end of the table and have become a 
reviewer. Make sure that you do not fall into the trap of 
endorsing your own ideas,39 and make sure that you are not 
the reviewer who has prevented a good idea from being 
known. Open-mindedness and humility are essential.40

•	 Publication. To advance, we go by the axiom, “publish or per-
ish.” However, a publication is only of value if it provides 
new information, disproves established knowledge, or con-
firms current knowledge with better methodology, and the 
data must be correct. No data is a problem; wrong data is a 
catastrophe. Persons who lie or fabricate data should be 
eliminated from our profession. Articles that do not offer 
new, different, or better information should be considered 
undesirable noise or frankly pollution of the scientific envi-
ronment and should not be published anywhere. As men-
tors, it is a sin to put a younger colleague on another “me-
too” study. If 115 papers have shown that platelet-rich 
plasma does not work in the shoulder, it is a crime to ask a 
young resident to do another study unless you have incred-
ibly good reasons. What would be the impact of study 116? 
What would be the new information? What would method-
ologically be so much better in this study that the other 115 
forgot? Why should a busy orthopedic surgeon read your 
paper? Why should an orthopedic surgeon even listen to 
your presentation?
•	 When	I	prepare	talks,	I	was	often	embarrassed	because	I	

asked myself whether the talk would be worthwhile for 
the persons in the audience. Make an easy calculation: 
you have an audience of 400 people who listen to you 
for 20 minutes. The average hourly wage of your audi-
ence, if you have residents included, is probably around 
$200; that means you burn $27,000 of income. Even 
though we are asked to give talks over and over without 
being reimbursed, we should be respectfully aware of 
what we do because of the pyramid and make sure that 
the audience is willing to renounce its income while you 
speak.

•	 So	whether	you	write	a	paper	or	you	give	a	presentation,	
the journal or the podium is not the most important 
consideration. We strive for relevance. Make absolutely 
sure that you belong to the first group of Plato41 and 
strive to get close to John F. Kennedy’s criteria.42

•	 The success and the goal. In the development of our careers, 
we are in danger of working in reverse thrust. The ambitious 
young person looking for success will usually get it, but it 
will not only be short-lived; it will be success only, without 
added value. If you are curious and find an interesting  
question, determined to know and understand, and willing 
to work hard in the interest of the patient, you will generate 
value. Having generated value will make you a worker of  
science whose reputation will endure. So do not try to  
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become rich fast as a consequence of excessive billing for 
poorly indicated and executed surgeries. Try to become and 
be a superb doctor, and the consequence will be richness in 
not only monetary terms.
It is unquestionably a talent to identify interesting research 

questions. Asking the attending what you could do is probably 
not the best approach. You must allow your curiosity to con-
front the patient’s reality and start from there. If you want to 
predict the impact of your work, try to position it on the curve 
depicted in Fig. 1.4. If you have the potential to be far left or in 
the group of “cost-saving technology,” your research is certainly 
worth it.

Your curiosity-driven observation may lead you to discover 
something that you do not know or understand, but it is a find-
ing that seems consistent and important. If you arrive there, 
you should start an investigation, which will usually take you 
along a defined path:
•	 Is	my	observation	in	this	patient	typical,	or	is	it	unanticipated?
•	 Is	 the	observation	confirmed	 in	an	unselected	cohort	of	pa-

tients with the respective diagnosis, and is it different in other-
wise matched asymptomatic peers and, if possible, in a cohort 
of matched patients with a relevant differential diagnosis?

•	 If	you	can	confirm	that	you	have	a	finding	that	 is	hitherto	
unknown and specific for this diagnosis, start asking your-
self whether this could be an effect of the disease or possibly 
a cause.

•	 If	you	are	absolutely	certain	that	your	data	are	true,	repro-
ducible, and based on sound methodology, they constitute 
new information and should be published.

•	 Should	you	wait	until	you	know	why	the	data	are	what	they	
are? No. Your new findings may motivate others to help to 
interpret them and thereby make the value of your study 
faster available for patients.

•	 New	information	often	questions	or	disagrees	with	current	
“knowledge.” This clearly does not facilitate publication be-
cause not only you but also reviewers tend to attribute com-
mon sense to people who agree with them.39 Getting new 
material adequately published is not easy and very often 
demotivating. You may need to fight for your data. You may 
feel that this is because you have reviewers who do not fully 
understand or even appreciate what you have found, but that 
does not mean that they are stupid. If you are right, you 
must be able to convince them. If the editorial process feels 
like going through hell, keep going.43 If the manuscript is 
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Fig. 1.4  Health care expenditures and health. (A) The better the health is, the more difficult it becomes to 
improve it. The risk is that you are increasing cost without improving health and, in the end, increasing expen-
diture and decreasing health (overtreatment). (B) If you are on the far left, very little money is spent for an 
enormous health gain: poliomyelitis vaccine, treatment of tuberculosis, developmental dysplasia of the hip 
screening. (C) Health state is decreased with increased cost: capsular shrinkage. Hylamar glenoid compo-
nents. (D) The goal of a study is to be far on the left side and provide health gain by either prevention or cure. 
If we cannot improve health, we should develop cost-saving technologies. The best would be a change that 
improves health and reduces cost, represented by an arrow pointing to the left and upward.
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ultimately turned down by a journal, be assured that if it is 
of value, it will prevail.44

If Codman regretted the time he wasted until he recog-
nized the value of the approval of his pupils, it should be our 
teaching legacy that we recognize that it is the approval of our 
present and future patients that we work for. The key ele-
ments are not teachable, but they can often be expressed in 
one word.45

What we can transmit is the conviction that our patient is 
our teacher and our opportunity to learn and that their well-
being is our mission.

I do not believe in the transmission of knowledge, but I do 
believe in the transmission of enthusiasm. Curiosity, passion, 
fairness, respect, humility, and devotion to our patients is our 
teaching legacy.
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INSIGHTS TO LEARNING, TEACHING, 
SEARCHING, AND LEADING
 1. Effective leadership is putting first things first.

—Sean Covey
 2. Discipline is the nonnegotiable independence of mind which 

allows to reject pressures incompatible with values, performance 
standards, and long-term goals.
—Jim Collins

 3. The direction in which an education starts a man, will determine 
future in life
—Plato

 4. Try not to become a man of success but a man of value
—Albert Einstein

 5. Principles are fundamental laws, whether you like them or even 
agree, they still apply.
—Sean Covey

 6. Most people say that it is intellect which makes a great scientist. 
They are wrong: It is character.
—Albert Einstein

 7. You train dogs—you educate people.
—Unknown

 8. Il est aussi noble de restaurer la function que de sauver la vie 
(It is as noble to restore function as to save lives)
—Robert Merle D’Aubigné

 9. Always remember that it all started with a dream: If you can dream 
it, you can do it.
—Walt Disney

 10. Il est notre rôle de faire rêver (It is our role to let people dream).
—Gilles Walch

 11. One day soon, somebody will be better than I. I would like it to be 
my pupil!
—Richard H. Greenspan

 12. It is amazing what you can accomplish if you don’t care who gets 
the credit.
—Harold S. Truman

 13. Not everything that counts can be counted and not everything that 
can be counted, counts
—Albert Einstein

 14. When you are climbing the academic ladder, be kind to the 
people behind you, you will meet them on your way down.
—Harold B. Boyd.

 15. Screen for skill and hire for attitude and cultural fit.
—David A. Shore

 16. Courage is rightly esteemed the first of all human qualities, 
because it is the quality which guarantees all others.
—Sir Winston S. Churchill

 17. Honesty is the first chapter in the book of wisdom.
—Thomas Jefferson

 18. My regrets are for wasting so much time on the opinions of a previous 
generation and not realizing that it was the approval of my pupils 
rather than that of my masters, that was desirable
—Ernest A. Codman

 19. Give a man a fish and you feed him for a day, teach a man to fish 
and you feed him for a lifetime.
—Chinese proverb

 20. Common sense is not so common.
—Voltaire

 21. Science is to see what everybody sees and to think what nobody has 
ever thought before.
—A Szent-Gyorgyi

 22. Failing to plan is planning to fail.
—Benjamin Franklin

 23. The only true source of knowledge—is experience.
—Albert Einstein

 24. The fact that you know something does not mean that it is true.
—Dominik C. Meyer

 25. Those who cannot remember the past are doomed to repeat it.
—George Santayana

 26. I start where the last man left off.
—Thomas A. Edison

 27. If you are sitting in the shade, it is because somebody else has 
planted a tree a long time ago.
—Warren E. Buffet

 28. The best interest of the patient is the only interest to be considered.
—W. F. Mayo

 29. There is no substitute for hard work.
—Thomas A. Edison

 30. The only teacher who I unconditionally trust, is my patient.
—Unknown

 31. People’s minds are changed by observations, not by arguments.
—Will Rogers

 32. Orthopedic surgery is an intellectual, not a manual discipline.
—Unknown

 33. The reward of suffering is experience.
—Harold S. Truman

 34. You cannot create experience. You have to undergo it.
—Albert Camus

 35. Experience teaches only the teachable.
—Aldous Huxley

 36. I commonly see people much more interested to find out why things 
are so—than to find out whether they are so.
—Michel de Montaigne

 37. Absence of evidence is not evidence of absence.
—Rolf M. Zinkernagel

 38. First they ignore you. Then they laugh at you. Then they fight you. 
Then you win.
—Mahatma Gandhi

 39. We commonly attribute common sense to people who agree 
with us.
—Mark Twain
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 40. The mind is like a parachute. It only works if it is open.
—Frank Zappa

 41. Wise men speak because they have something to say. Fools speak 
because they have to say something.
—Plato

 42. The only reason to give a speech is to change the world.
—John F. Kennedy

 43. If you are going through hell—keep going.
—Winston S. Churchill

 44. Three things cannot be hidden for long. The sun, the moon and 
the truth.
—Buddha

 45. All great things are simple and can often be expressed in one word: 
freedom, justice, honor, duty, mercy. Hope.
—Winston S. Churchill
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