
Thorax, 1980, 35, 405-414

Education of the thoracic surgeon
F HENRY ELLIS JR

From the Section of Thoracic and Cardiovascular Surgery, Lahey Clinic Foundation and New England
Deaconess Hospital, Boston, Massachusetts, USA

It is always a pleasure to participate in a Thoracic
Surgical Conference in Coventry. This is the
fourth time I have been so fortunate, but today
I feel extraordinarily grateful for having been
invited by you to be the honoured guest of your
distinguished Society. It is a great honour and
privilege, and I hope that in return what I have
to say about the education of the thoracic
surgeon will be of interest to you.

I use the term "education" rather than "train-
ing" for I prefer to think of us as educators
rather than instructors of a special technical skill.
The term "training" seems to me to define the
development in the trainee of a desired standard
of efficiency in a proper skill by virtue of proper
instruction and practice. "Education," on the
other hand, has distinct academic overtones in-
volving what I consider to be the important
development of a student's intellectual and criti-
cal faculties so essential to the developing
thoracic surgeon if the technical skills which are
acquired are to be used appropriately. Let us
consider training then as only a part of the over-
all education of a thoracic surgeon. If over-
emphasised, it will relegate our specialty to a
secondary role in the academic community. On
the other hand neglect of the purely technical
aspects of our specialty will result in an inade-
quately qualified person who will not fulfil his
or her total responsibility either to the profession
or to the general public. Let me first review for
you the development of our specialty before dis-
cussing what I consider to be some of the
essentials of its educational requirements.

Specialisation in surgery

The twentieth century can with justification be
viewed as an age of specialisation, for this
characteristic permeates our society whether in
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the professions, the trades, or in other walks of
life. Specialisation has occurred in response to
society's complexity and the proliferation of new
technology which has multiplied limitlessly the
body of knowledge that must be assimilated
by each succeeding generation. No longer can
any single individual emulate the Renaissance
man, and efforts to do so lead to the fallacy of
dilettantism.
The development of specialisation in the medi-

cal sciences has been particularly dramatic but it
has not always been a response to valid needs
nor have all specialties prospered and endured.
A specialty may be based on too circumscribed
a body of knowledge to have hope of enduring
as a valid effort. Specialties may develop for
purely political reasons and are thus doomed to
failure as was the ill-conceived effort to develop
an American Board of Abdominal Surgery in
the United States some years ago. Other special-
ties, developed for valid reasons, die of attrition
because the subject of their concern diminishes
in importance. An excellent example of this is
the specialty that concerned itself with tubercu-
losis. Now that this disease has all but disappeared
from the Western World, the speciialty of phthisi-
ology no longer exists. The enduring specialties
developed gradually as a result of the legitimate
need for the orderly accumulation of new knowl-
edge about a subject previously unexplored, and
the concentration of this new knowledge in the
hands of interested individuals dedicated to the
solution of new problems. Such is the case with
thoracic surgery, which profited from the devel-
opment of techniques that permitted the reason-
ably safe performance of operations within the
chest, and later from the accelerated experience
in the management of thoracic and cardiac in-
juries gained during the second world war, com-
bined with simultaneous advances in the surgery
of the great vessels of the heart. Whether the
specialty lives or dies depends upon the need for
its continuation and the vitality and productivity
of those involved in it. That the specialty of
thoracic and cardiovascular surgery has grown
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Table 1 Development of thoracic surgery in the
USA

1917 New York Society for Thoracic Surgery
1918 American Association for Thoracic Surgery
1928 First Thoracic Surgical Training Programme
1931 Journal of Thoracic Surgery
1936 Symposium on Thoracic Surgical Training, Rochester,

Minnesota
1948 Board of Thoracic Surgery
1964 Society of Thoracic Surgeons
1967 Residency Review Committee for Thoracic Surgery
1971 American Board of Thoracic Surgery

and prospered is self-evident, and I am sure all of
us are grateful for the wisdom of those who, in
1965, did not follow the advice of a previous
president of this organisation who said, "thoracic
surgery should be integrated with the rest of
surgery . . . Thoracic surgery has had a brilliant
past, but it will soon become an error."'
The specialty of thoracic surgery dates back

to the turn of the century and perhaps earlier,
for it was Sauerbruch who, while an assistant of
Mikulicz at Breslau, first began work on the
negative pressure chamber in an effort to permit
the thorax to be opened safely, work which was
published in 1904.2 Subsequently he and students
of his became leaders on the Continent of this
new special field, though still remaining funda-
mentally general surgeons. Others took up a
similar interest and in Great Britain, such men
as Morriston Davies, Tudor Edwards, and Grey
Turner are remembered as among the early
pioneers of the new specialty. Because the
specialty of thoracic surgery developed along
more structured lines in the United States than
elsewhere, I have chosen to describe its develop-
ment there in some detail, particularly in its
relation tQ education in the specialty (table 1).

Disappcointed at the negative reception he
received after delivering a paper on resection of
the oesophagus for cancer at the 1913 meeting
of the American Medical Association and re-
cognising that a new specialty was in need of
support, Willy Meyer of New York, attending
surgeon at the German Hospital (later to become
the Lenox Hill Hospital), became determined to
establish a national society for thoracic surgery.
As an initial step, he and some 20 New York
friends, including Howard Lillienthal, Frank
Torek, and Sam Meltzer, met in 1917 and
founded the first thoracic surgical society in the
world, the New York Society for Thoracic Sur-
gery, which continues to thrive today.3 Its first
function was to establish a national society, and
the American Association for Thoracic Surgery
was founded later that year, all but one of the
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New Yorkers being founder members. The first
meeting of this new society took place in 1918,
and the first president was Dr Samuel Meltzer
who, with John Auer in 1909, described the
endotracheal tube, a development crucial to our
specialty.4 The early membership exemplified
the need for a special organisation concerned
with all aspects of thoracic surgery, for surgeons,
internists, phthisiologists, radiologists, anaesthe-
tists and endoscopists were included.
Soon after the society was formed, a supple-

ment to the Archives of Surgery devoted to
thoracic surgical subjects was published, and this
led indirectly to the development of a specialty
journal first called the Journal of Thoracic Sur-
gery which appeared in October 1931.5

In 1936 at the May meeting of the American
Association for Thoracic Surgery held at the
Mayo Clinic in Rochester, Minnesota, a sym-
posium on thoracic surgical training was held
which undoubtedly affected the future of educa-
tion in this specialty in the United States. At
that meeting a need for and interest in special
training in thoracic surgery was clearly identified,
for most of the members of the society had not
received special training in this discipline. In
fact, only 18 surgeons limited their practice to
thoracic surgery in the United States at that
time.5
A thoracic surgical training programme had

already been established by Dr John Alexander
at the University of Michigan in 1928. Originally
a one-year programme, it was expanded to two
years by 1932, and Dr Alexander described its
content at that May 1936 meeting.6 Men were
accepted into the programme after an internship
and at least two years of general surgical train-
ing. To quote Dr Alexander: "It has been my
experience that less than two years of intensive
training in a very active thoracic surgery clinic
is insufficient to give a student the necessary self-
confidence later to manage the problems of his
practice and to serve as a competent consultant
whose opinions and surgical ability internists will
respect. Throughout the two years of training
the students read widely in the literature of
thoracic surgery and are expected to have a
reading knowledge of medical German, and it is
hoped they may also be able to read French,
Italian, and Spanish." How our requirements
have changed since those early days!
During this symposium, Dr Evarts Graham

spoke on The training of the thoracic surgeon
from the standpoint of the general surgeon,
pointing out that the American Board of Surgery
was about to be formed and that there might be
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Education of the thoracic surgeon

a possibility of certifying trainees in thoracic
surgery either through the American Board of
Surgery or through the American Association
for Thoracic Surgery.7 In response to this, a com-
mittee under the chairmanship of Dr Carl Eggers
was appointed by the Association to investigate
the matter and reported that there was no need
for certification of thoracic surgeons by a separ-
ate Board.
More than 10 years later, however, after the

impetus provided to thoracic surgery by the
second world war, the importance of Board
certification was raised again, and another com-
mittee chaired by Carl Eggers was established.
This time his committee's favourable report was
accepted by the American Association for
Thoracic Surgery, and the Board of Thoracic
Surgery was established in 1948 as an affiliate
of the American Board of Surgery for the pur-
pose of certifying competence in the specialty.
Status as a primary Board was achieved on 1

January 1971, the certifying group becoming
known as the American Board of Thoracic Sur-
gery. At first candidates could qualify for exam-
ination through a number of routes. The require-
ments gradually became more rigid, and now
only those candidates who have been certified
by the American Board of Surgery and have
successfully completed two years in an approved
thoracic surgical training programme are ac-
cepted for examination.

Evaluation of training programmes, which had
been the prerogative of the Board of Thoracic
Surgery since 1950, became in 1967 the responsi-
bility of the Residency Review Committee for
Thoracic Surgery, a tripartite committee com-
posed of representatives from the American
Board of Thoracic Surgery, the American Col-
lege of Surgeons, and the American Medical
Association. This committee is responsible for
approving programmes in thoracic surgery, which
now number approximately 100. A total of 3768
surgeons, including the founder members, has
been certified in thoracic surgery in the United
States since the origin of the Board over 30
years ago. Currently, approximately 160 thoracic
surgeons are certified each year.

It is nearly impossible to determine how many

of those certified are actually engaged in the
practice of thoracic surgery, though according to
a survey by the American Medical Association,8
2036 thoracic surgeons were then practising in
the United States, a ratio of approximately one
thoracic surgeon per 100 000 population, five
times the ratio of thoracic surgeons to popula-
tion that you in Great Britain currently enjoy.
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Another survey carried out by the Society of
Thoracic Surgeons under the direction of Dr
Paul Adkins disclosed that nearly 20% of tho-
racic surgical procedures are still performed by
non-certified surgeons in the United States.9 I
leave you to draw your own conclusions from
these numbers.
The Society of Thoracic Surgeons was founded

in 1964 in order to provide all qualified thoracic
surgeons in the United States with a voice in the
future of their specialty, an opportunity denied
to many by the more rigid membership require-
ments of the American Association for Thoracic
Surgery. Open to all certified thoracic surgeons
after three years of practice who restrict their
activities to the specialty, its membership now
totals 1821. How different from 1936 when only
18 men in the entire country restricted their
work to thoracic surgery!

Challenges remain to be faced and problems to
be solved. The content and the format of the
educational programme is undergoing constant
scrutiny and change, and the American Board of
Thoracic Surgery is now seeking solutions to
many of these questions, some of which I am
sure also confront you in this country. Questions
such as, how much general surgical training
should be required before admission to a tho-
racic surgical programme? How long a period
should be allocated to thoracic surgical educa-
tion? Should it include exposure to vascular
surgery? Should programmes be flexible enough
to accommodate those who might wish to restrict
themselves to non-cardiac surgery as well as
those who might wiish to go further into
the more complex practice of paediatric
cardiac surgery? These questions have been
answered differently by different English-speaking
countries, as indicated in table 2. In the United
States, previous certification by the American
Board of Surgery is required, which usually im-
plies five years' training in general surgery. Two

Table 2 Educational requirements for thoracic
surgery

General Cardio- Vascular Certification
surgery thoracic surgery by

surgery examination

United States 45* 2 + +
Canadat 2 3 + +
Australia,
New Zealand 2t 4 +

Great Britain 3-5t 4 -

*Years of education required.
tCertificate of special competence in non-cardiac thoracic surgery
available.

tAfter first postgraduate year.
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years in an approved thoracic surgical pro-
gramme are then required before the candidate
can be accepted by the American Board of Tho-
racic Surgery for examination. Nearly two-thirds
of approved thoracic programmes also include
vascular surgery in their training. In Canada,
specialty training in thoracic and cardiovascular
surgery requires two preliminary years in general
surgery followed by three years in the specialty,
two of which are in the fields of cardiac and
thoracic surgery and one year of which is
optional. This may also include vascular surgery.
A certificate of special competence may also be
provided in thoracic surgery alone. In Australia
and New Zealand, two years of basic surgical
training is also required, but training in cardio-
thoracic surgery extends for four years, two of
which are in cardiothoracic surgery, one year in
open-heart surgery, and one optional year. As
you know, in Great Britain a different format
has been adopted. The preliminary training in
general surgery lasts from three to five years
followed by four years in specialty training, one
of which is in cardiac surgery, one in thoracic
surgery, and two in the area of the candidate's
special interest. Only in Great Britain is no for-
mal examination of ,the candidate's qualifications
made, a certificate of special competence being
issued on the recommendation of the Joint Com-
mittee on Specialty Training for Thoracic
Surgery.
Such a varied approach to the educational

requirements of thoracic surgeons is understand-
able when one reflects on the ways in which the
specialty has developed in different countries
and the special requirements which may exist in
each. This variety of approaches to a common
goal is a healthy thing, for it indicates that
flexibility in developing any programme is
important and should be encouraged. There are,

however, certain general features of the thoracic
surgeon's education which I wish to discuss in
more detail and which I consider fundamental.

The educational process

Two fundamental elements are necessary for the
educational process to proceed. First and fore-
most is the student, without whom the system
would not exist. S.cond is the environment in
which the educational preccess takes place, an

environment subjeot to many influences. Both
elements require our attention, and excellence in
both is essential for the educational process to
proceed productively. Finally, proper evaluation
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of the end product of the process is essential if
the undertaking is to be fruitful. While currently
we as thoracic surgeons seem to be preoccupied
with details of what to teach, or how many
students to teach for h-ow long, to me these are
minor matters which in the long run have a
tendency to sort themselves out. Preoccupation
with these details can distract us from the essen-
tials.

THE STUDENT
It must be obvious to all that the education of
the thoracic surgeon begins long before he or
she is exposed to a thoracic surgical environment,
and we as teachers of the specialty have delegated
to others the important role of establishing
priorities for these important preparatory years.
Somehow we should as teachers involve ourselves
in these matters, perhaps most effectively at the
medical school level, but hopefully even earlier.
I am concerned that today's medical student has
been so programmed in the sciences from an
early age that the doctors of the future may lack
those important human qualities so essential in
a doctor-patient relationship. The undergraduate
ctudents of today wishing to enter medical school,
particularly in the United States, seem to be com-
pelled to conoentrate on science. They believe,
with some justification, that chances of entry
into their chosen profession are measurably
enhanced thereby. While medical schools used to
say they wanted applicants as broadly educated
as possible, and some sitill do, nobody really
seems to mean it and certainly premedical
students are well aware of this. This is sad indeed,
for now more than ever is there a need for a
broad background in the humanities and social
sciences in someone seeking a future in medioine.
Too early an emphasis on specialism and con-
centration on limited skills, while hastening the
educational time schedule, will inevitably occur
at great expense to the student who is denied
thereby the immediate pleasure and later benefits
of the broader exposure.

While Lewis Thomas in his engaging essay on
How to fix the premedical curriculum10 makes a
strong plea for restoring classical Greek and
Latin to a primary place in premedical educa-
tion, some might say this would substitute one
tyranny for another. As a former student of the
classics, I cannot entirely agree, yet his emphasis
on the importance of a sound background in
En,glish, history, philosophy, and the literature of
at least two foreign languages would seem essen-
tial if we are to ",look forward to a generation
of doctors who have learned as much as anyone
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Education of the thoracic surgeon

can learn, in our colleges and universities, about
how hu.man beings have always lived out their
lives."
Such a background would help to rectify what

I have found a frightening deficiency in students
of thoracic surgery, namely, 'their inability to
use the English language understandably and
intelligently. It has been said with some justifica-
tion that Great Britain and the United States are
two countries separated by a common language.
There is no question in my mind that you British
are, as a group, better writers and speakers than
are Americans. Your writing is simpler, clearer,
more direct and understandable. Your felicity of
speech and expres.sion accompanied by a pene-
trating wit is widely admired but rarely dupli-
cated. Unhappily, however, I have noticed in
recent years that these important qualities seem
to be less evident in your younger colleagues, so
pe,rhaps the sam.e invidious influences are now at
work in Great Britain as they have been for too
long in the United States. Whether this is a
reflecticn of the mesmerising influence of tele-
vision on our intellectual capacities or whether
the increased numrbers oif students has influenced
adversely the preparation provided by our schools
and colleges, who have had to resort to multiple-
choice examination questions in lieu of the tradi-
tional essay response, I cannoit say, but I am not
alone in this observation. Sir George Pickering
in his recently published monograph entitled
Quest for excellence in medical education: a
perscrcl survey" states: "It would seem obvious
that undergraduate education should have as its
principal aim the training of the student's mind
so that he knows how to learn, that he has
acquired the basic discipline of scholarship and
the habit oif self-education. My survey has
revealed that this is far from the case. Indeed, in
many schools these attitudes and habits are
encouraged very seldom or not at all. In many
.chcols the student who graduates has had little
or no training in how to express himself lucidly
and grammatically in speech or writing. He has
not the habi-t . . . of asking questions and gather-
ing material so that those questions can be
answered. Indeed, literacy and scholarship are
on the decline in our medical schools."

In medical schools the emphasis is almost
to:'ally on the physical and biological sciences.
Important as they may be, there is increasing
need for emphasis on the social sciences wiith
inclusion of such su(bjects as psychology and
ethics, which are so important in our everyday
dealing with patients. The demands on today's
medical student from tradittional university
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departments give little time for exposure to the
important field of -the social sciences as they bear
on medicine.
Whatever influence we, as thoracic surgeons,

may have on these preparatory years, we must
make discriminatory decisions in the selection of
candidates applying for a position as a resident
or registrar in thoracic surgery. "If only," as
Lewis Thomas has said, "there were some
central core discipline, universal within the
curricula of all the colleges, which could be used
for evaluating the free range of the student's
mind, his tenacity and resolve, his innate capacity
for the understanding of human beinigs, and his
affection for the human condition."'0 If indeed
there were, the selection of proper candidates for
an education in thoracic surgery would be a
simple task. Perhaps all of us engaged in this
selection process would perform our task better
were we exposed to training in interviewing
skills, which might permit us to make more in-
telligent judgments on the capacity, motivation,
and ultimate potential of men and women apply-
ing for training in our specialty.

THE EDUCATIONAL ENVIRONMENT
It is essential that during the thoracic surgeon's
residency years the educational environment be
favourable for the successful conduct of the
educational process even though the best students
will make the most of even the worst environ-
ment. Such a favourable environment, I believe,
is best provided in a university setting where
the learning process is constantly encouraged,
curiosity and initiative of the student are fos-
tered, and openness between student and staff
is complete. In non-university programmes,
service functions can become the main concern,
the spirit of inquiry is quelled, and motivation
stifled. The development of qualities of critical
analysis and judgment should play a more import-
ant role than the mere acquisition of facts, and
a programme emphasising service and not educa-
tion cannot foster these qualities in the student.
Student motivation has been much discussed and
yet, in the long run, is it not up to the teacher
to be responsible for such motivation? Wangen-
steen has said that "the only striking feature
common to all successful surgical training pro-
grams is complete, loyal, undivided, and enthusi-
astic commitment of their mentors to the
discipline of surgery.""12

The teacher
The teacher of thoracic surgeons would seem,
therefore, to be the vital element in establish-
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ing the educational environment in which the
student may flourish or perish. What qualities
distinguish a good teacher from an ineffective
one? First and foremost, the teacher of thoracic
surgery should be an active clinical surgeon. His
impact on his residents will be greater if he has
won their respect by example, not merely by
having achieved a lofty title. He must in addition
forever remain a student, alive to his own ignor-
ance but ever aware of the need for assimilating
new knowledge and acquiring even greater
wisdom. A teacher who is aware of his own short-
comings and admits to error attracts the respect
of his students. Perhaps in this lies part of the
secret, for a teacher who is successful in convey-
ing attitudes will survive longer than one who
merely transmits facts. In the long run, the
student prospers if the learning process is enjoy-
able. The good teacher conveys to the student
the joy of learning and the joy that comes from
a job well done.

Role of research
An environment that combines teaching and re-
search in a setting where there is clinical service
of high standing creates an ideal atmosphere
for learning. Research is many things, not only
serious and original laboratory investigation but
also the accumulation of new knowledge, the
synthesis of already existing knowledge, even the
reinterpretation or re-evaluation of existing
knowledge. A student benefits immensely in an
atmosphere where research is occurring, for a
spirit of inquiry and curiosity is aroused by the
excitement which surrounds the development of
new knowledge that accompanies research activi-
ties. Millis perhaps put it best when he said
research is "the necessary, the indispensable
ingredient for the environment of learning . . .
There is one skill we can give to every practi-
tioner of a learned profession, and that is the
skill of learning. The vehicle of such learning
is . . . scholarly inquiry, which is research."13
Should the thoracic surgical student play an

active part in research activities during the educa-
tional period? The amount and importance of the
clinical material which young men and women
entering thoracic surgery today must absorb
and master is so voluminous that at least labora-
tory research should not in my opinion form an
integral part of the student's curriculum. If the
student is so inclined and exhibits an interest in
laboratory research, a period of time, no less than
12 months in duration, should be set aside for
investigation. During this period, the student
should not be involved in any clinical responsi-
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bilities. Only in this way can training in the
scientific method be accomplished and an investi-
gative project of any consequence be properly
pursued and brought to fruition. If the student,
however, wishes to progress further and become
a surgical scientist, then further research train-
ing is a necessity.

Students' research interests should be encour-
aged but not overemphasised. Overemphasis on
research is unwise for it forces students with
basically no research interest to fulfil their chair-
man's conscious or unconscious desire to be a
leader of a school of surgical scientists. This
occurred after the second world war in the
United States and the accumulation of grant
monies became a necessity for professional
advancement in the academic community.
Salaries were partially subsidised thereby, and the
"teacher" or professor became further and fur-
ther removed from patients and students. There
developed particularly in the academic halls of
medical departments a new academic breed
spawned in the image of what has unhappily
been called the "Harvard model." While one
would hope that the educational environment
should seek teachers that inspire students, house
staff, and colleagues by the demonstration of
skills in all areas including research, unfortunately
research capacity became the most dominant
factor in faculty selection. Some who were lack-
ing in surgical skills and whose research interests
were far removed from clinical surgery achieved
chairs of distinction. Fortunately, these influences
affected our specialty less than that of general
surgery, and indeed are waning now as funds
become less and professors of surgery are return-
ing to their main responsibilities-namely, their
patients and their students.

Training in technical skills
An essential part of the education of a thoracic
surgeon is the learning of surgical skills. The
proper educational environment, therefore, for a
student of thoracic surgery is not one which only
teaches him to think, reason clearly, and develop
good judgment but one which is successful in
teaching surgical skills. In this we in the United
States seem to have been less successful than you.
It has been my observation and that of others
that many clinical surgeons in Great Britain and
on the Continent perform standard surgical
operations more expeditiously and with consider-
ably more skill than their American counter-
parts. Professors of surgery in the United States,
particularly since the second world war, have
been more interested in their research image
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than their technical skills. Too many have heeded
the admonition of one of our famous teachers
of surgery who has repeatedly, and I think pur-
posely, tried to denigrate the importance of
being able to do an operation. The attitude
seems to be that the budding surgeon will eventu-
ally teach himself during his professional life-
time. This is a fallacy, for it is extraordinarily
difficult to increase one's technical skills after
training, since the practising surgeon, particularly
in the United States, usually has relatively little
opportunity to exercise his operative skills in the
early years after completion of his formal
education.
Overemphasis and misinterpretation of the

essentials and goals of the "Halsted System" may
to some extent be responsible for deficiencies in
our training of technical skills. Using the German
system as a model, William Stewart Halsted
established in the late 1800s at Johns Hopkins
Hospital a residency programme based on excel-
lence which provided a milieu primarily de-
signed to develop teachers of surgery,
much in need at that time in our country.'4 The
house surgeon was the director of the training
programme and in terms of experience and
length of training was comparable to an assistant
or associate professor in today's academic en-
vironment. The technical skills of surgery were
passed from the house surgeon to the younger
men in the department; staff surgeons were
rarely if ever called upon to participate except in
dire emergencies.
The success of this system depended in no

small part on the extraordinarily high quality of
those students accepted into it. Further, the sys-
tem was based on the existence within society
and within the hospital of a financially under-
privileged group of patients, most of them of
an ethnic minority group, with whom the
residents could work.
Because the system was so successful in pro-

ducing teachers of high calibre, it was widely
adopted often by the wrong institutions, particu-
larly institutions designed to provide practising
surgeons for the community. When the calibre
of residents is unexceptional and the chief resi-
dent's tenure is short, the system does not work.
With staff surgeons all but excluded from the
resident's operating room, succeeding genera-
tion-s of residents compound the technical errors
imparted to them by their immediate predecessors
so that many American surgeons today are
ignorant of the technical skills of their profes-
sion for they were never taught them. Recent
emiphasis on the research capabilities of surgical
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department chairmen has only added to the
problem for even when called upon by the resi-
dent for technical help, as often as not the chair-
man is less capable of doing the operation than
the resident.

Fortunately these trends are being reversed in
the United States mainly because the pool of
"charity" patiennts has dried up with the increas-
ing involvement of the American public in
health insurance plans. American surgeons are
gradually accepting the concept that all segments
of the population are entitled to the same
standa-rd of care, and the American teaching
surgeon is again in the operating room, increas-
ingly involved in participating in the technical
aspects of our specialty.
The terms "apprenticeship" and "preceptor-

ship" have pejorative connotations in university
surgical departments, yet some have always
believed that an apprenticeship system is the best
way to teach technical surgery. The Mayo
brothers employed such an approach, and many
universities have found modifications of the
Mayo method to be viable and productive ways
of teaching the technical skills of surgery. Closely
sujpervised by the teacher, today's student can,
first by observation then by increasing responsi-
bility for the technitcal conduct of opera-tions,
progress with confidence and skill enhanced by
the repetitive performance of parts of operations
before undertaking complete operations. Supervi-
sion at all levels of training is the key, and the
student's natural inclination to embark indepen-
dently prematurely should be tempered until the
teacher is convinced that sufficient skill has been
acquired to justify this final step.

Evaluation of tht student
Probably the most difficult task for directors of
thoracic surgical programmes is to evaluate the
product of the programme. Theoretically, if
candidates are properly selected, placed in an
appropriate environment, and provided with
proper intellectual stimulation and instruction in
the technical skills of the specialty, the end
result should be a finely educated thoracic
surgeon. Unfortunately, human nature being what
it is, this may not necessarily be the case. It is
important, therefore, to determine somehow
what -the student actually learns. One way of
evaluating -this is by formal perio,dic reviews by
the thoracic surgical faculty of the student's
performance. This not only acts as a constant
reminder to the staff of the importance of their
teaching responsibiliti;es but also alerts the staff
to potential deficiencies in the programme, and
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the student to gaps in his own knowledge and
deficiencies in judgment and decision-making
abilities, which are so hard to evaluate by written
examination. Obviously, the results of these
periodic reviews should be discussed openly wi-th
the student.

Unfortunately, examinations are still the best
yardstick for measurin,g a student's qualifications.
The "in-service" examination has become popu-
lar in the United States and is a worthwhile
but limited instrument. It can be given during or
at the end of the educational programme. As
currently used in the United States, a written
examination mad-e up of questions similar to
those used by the American Board of Thoracic
Surgery is given to the student in training. The
results are intended primarily to be educational.
The programme director is informed of his
resident's performance in relationship to his
peers throughout the country. A further break-
down of the resident's performance on cardiac
and ncn-cardiac questions is made to identify the
strengths and weaknesses oif the programme.
Only in Great Britain is final certification of

the potential thoracic surgeon determined with-
out a formal examination, and I admire your
courage in having selected this route. Personally,
I prefer a certifying process, such as yours, which
evaluates the programme and the programme
director. A student who is educated in a pro-
gramme evaluated in such a fashion and sup-

ported by his teachers should be eligible to
practice the specialty. Such a concept of quali-
fication is, of course, easier when the number of
programmes and their graduates is small. In the
United States the number and variety of pro-
grpnrmmes and trainees make such a mature and
sophisticated approach all but impossible, so we
are forced to rely on examinations as the best
yardstick for measuring students' qualifications.
By constant improvement, the written and oral
examinations o-f the American Board of Thoracic
Surgery are now so structured that all candidates
are given an equal and fair opportunity to demon-
strate their learning. Testing for factual knowl-
edge alone i-s but one part of the testing process.
The oral exafnination provides greater opportu-
nity to test the individual's analytical skills and
critical and decision-making abilities in hypo-
thetical standardised clinical situations.

Unhappily, the failure rate o-f American- and
Canadian-trained candidates taking the examina-
tion for the first time remains more than 10%.
Ideally no one should fail these examinations.
One reason for these failures is the lack of
resiponsilbili,ty on the part of some programme

F Henry Ellis Jr

directors in identifying and dealing with the
problem of the student who is not qualified and
never will be qualified to become a thoracic
surgeon. This is a hard decision to make and
harder to act upon, but, once made, it should be
implemented decisively and the individual con-
cerned counselled on alternative avenues of
inmerest. This i-s the real way oif ensuring that
the educational process produces properly quali-
fied individuals to serve the public.

Curriculum

I have purposely left discussion of the curri-
culum of the programme until the end for I
think it is less important than much of what I
have already said. These details will ultimately
sort themselves out depending upon the interests
of our specialty, the needs of our public, and
the future developments in our field. I am not
alone in this view. Dr J Englebert Dunphy in an
address entitled Not from a curriculum quotes
Jacques Barzun in saying "The virtues which
we hope to instill in the minds of our students
'come not from a course, but from a teacher;
not from a curriculum, but from a human
soul.'""15 And from Sir George Pickering comes
the following: "My survey has convinced me of
what my experience as a Professor of Medicine
has suggested, namely that far more important
than details of the curriculum is the attitude of
mind of the teacher. Learning is easy if it is a
pleasurable experience and if the student finds
the process interesting and exhilarating . . . His
[the teacher's] attitude should be that of kin-
dling a flame rather than filling the pot.""

Nonetheless, we as teachers of thoracic surgery
must make some substantive decisions regarding
the nature of our specialty if we are to teach it
and if we are to exert a positive and beneficial
influence on the talents and abilities of those
who follow us. First, let me say that I firmly
believe in a thorough background in general
surgery for thoracic surgeons. Our specialty
should not be divorced from general surgery, not
because most older thoracic surgeons started as
general surgeons, but because general surgery
remains the core of our specialty, for it embraces
the fundamentals of all that is important in a
specialty such as ours-as, for example, such
basic matters as wound healing, the metabolism
of illness and convalescence, fluid balance, hyper-
alimentation, endocrine influences, and infection.
The list is limitless. Furthermore, non-cardiac
thoracic surgery should not revert to general
surgery, a move that would result in the
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Education of the thoracic surgeon

remainder of our specialty, cardiac surgery, find-
ing its home among cardiologists and cardiac
physiologists, much as neurosurgeons are the bed-
fellows of the neurologists. I cannot envisage a
similarly restrictive home for our specialty and
hope that we can remain in the mainstream
of surgery as a subdivision of general surgery.
Moreover, education in general thoracic surgery
should be required of all including those who
hope ultimately to restrict their activities to
cardiac surgery.

Perhaps the current time requirements of
preliminary training in general surgery are ex-
cessive in the United States and may be inade-
quate elsewhere. They have been so in the United
States because general surgical programmes
usually provide the period of senior responsibility
for the general surgery resident during the last
year of a five-year programme. I would propose
that ideally three years of general surgical edu-
cation should suffice, provided those planning a
career in thoracic surgery are permitted a proper
period of growth in experience and responsibility
to furnish 'them with a sound background in the
general principles of surgery. Some of the
specialty rotations that are now part of the usual
general surgical programme would naturally have
to be abandoned in such an abbreviated pro-
gramme, and time spent on thoracic surgical
rotation should be minimal except perhaps for
those as yet undecided about their future.
The period of organised education in thoracic

surgery should not exceed three years, one of
which should be devoted to non-cardiac thoracic
surgery and one to cardiac surgery. The division
need not be this arbitrary and the two years
could be spent in a mixed programme. A final
elective year should be devoted to the field of
the student's chief interest. If it should be pae-
diatric cardiac surgery, then the entire final
elective year should be spent in this specialty. If
other interests appeal to the student, some flexi-
bility in the elective year might be encouraged.
No more than six months of the three years
should be spent solely in non-clinical activities,
such as cardiac catheterisation, pulmonary func-
tion testing, experience in oesophageal motility,
and the like.
During this three-year period of education, the

resident or registrar should be encouraged to
become involved with one or more clinical
research projects even if it merely concerns a
case report or two or a review of the literature
on a specific topic. In this way, the broader
academic aspects of the specialty are emphasised,
and by such involvement the young thoracic
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surgeon can better assess the literature and keep
abreast of future developments in this field.
Those with strong laboratory interests should
take time out from the formal clinical pro-
gramme and devote at least 12 months to the
research laboratory, longer if the student's goal
is to become a surgical scientist or teacher.
While the future role of vascular surgery in

the training of thoracic surgeons is uncertain,
in all likelihood it will not become a formal part
of the training programme unless the programme
director or one of his faculty is especially skilled
and interested in this special field.

Continuing education

The continuing education of the thoracic sur-
geon is as much our responsibility as is his initial
education. It has been said that the man who
graduates today and stops learning tomorrow is
uneducated the day after. In the United States
since 1976, certificates awarded by the American
Board of Thoracic Surgery are valid only for
10 years. A voluntary recertification examina-
tion will be available in 1981 to all board certi-
fied surgeons and in preparation for the formal
recertification process which will begin in the
late 1980s, an educational syllabus is being pre-
pared by a special committee. The final recerti-
fying process will actually involve three phases
-a formal written multiple-choice examination,
an audit of the surgeon's clinical experience over
the previous several years, and presentation of
evidence of yearly attendance at approved
educational activities.
While the actual format of the recertifying

process will undoubtedly change as experience
dictates, its main purpose, which is to ensure
that the established surgeon is well informed
about recent advances and changing practice and
keeps up to date, will not.

Conclusion

And so, as thoracic surgeons responsible for the
education of our successors, let us heed the
words of Kingman Brewster, currently the United
States Ambassador to the Court of St James,
who, when President of Yale University some 10
years ago, said "The door of choice closes
quickly once a person chooses a specialised
calling or profession. Each step forward seems
to burn more bridges than it opens."16 Aware of
the potential dangers of overspecialisation, I
think we can cope more effectively and inteUli-
gently with the educational requirements of our
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profession. First and foremost, selection of can-
didates whose intellectual capacities have been
stret-ched an;d enriched by exposure to the
humanities, history, philosophy, and languages
should provide the raw material best suited to
benefit from the educational years in thoracic
surgery. These years should be spent in an
environment that will stimulate the student's
interest, curiosity, imagination, and joy of
learning so that maturity and wisdom as well as
knowledge will be acquired. Aided by a con-
cerned faculty and benefiting from the preceptor
method, the young thoracic surgeon's technical
skills will grow as increasing operative experience
is acquired. The desired product of these years,
an accomplished thoracic surgeon, will have
completed only one educational phase. Recog-
nition that education continues after certi-
fication is an essential part of our continuing
responsibility to the education of the next
generation of thoracic surgeons.

I would like to thank the CV Mosby Company,
the New England Journal of Medicine, Oxford
University Press for the Nuffield Provincial
Hospitals Trust, and the Journal and Dental
Research for permission to quote from the
writings of Alexander,6 Thomas,'0 Pickering,"
and Millis'3 respectively.
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