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seeks to disclose this orderliness, this regularity, and to explain
it; to exercise the student in the methods of science-the logical
methods of reasoning, inductive and deductive, and the techni-
cal or technological methods of manipulation and measurement
(including the elements of statistics); to exercise the student's
curiosity in the stream of natural events that flows past him;
to encourage his capacity for imaginfative speculation (and his
capacity to hold this in check); by every possible means to
interest the student in the higher values of science-e.g., the
aesthetic quality in scientific thinking, fairness in judgment,
openness of mind, scepticism, intellectual honesty, dispassionate
observation, critical discrimination; to contrast the relative
values of reward in the form of wealth, security, social eleva-
tion, popular acclaim on the one hand and on the other the
calm delight that comes from the contemplation of the har-
monies of science and the exaltation that follows upon scientific
discovery;

(b) (the special contribution of the biological sciences) to
stimulate, excite, and satisfy the student by giving him an
understanding of the theories of evolution, of the cell and
of the gene, and of the impact of these theories upon human
thought and action; to demonstrate the interdependence of
Nature and nurture; to display the astonishing variety of
biological inventions by means of which different types of living
things function more or less efficiently-e.g., inventions relating
to respiration, alimentation, reproduction; to trace the develop-
ment of the animal society and to contrast the social life
of animals with that of man; to demonstrate the essential
harmony that exists between habitat and inhabitant and the
effects of the disturbance of this harmony; to present the con-
cept of the oecological system.
Much of what is here suggested might appropriately be

offered in an arts course preceding the entrance of the
student into the medical curriculum proper. Many of the
topics listed may seem to belong to the territories of moral
philosophy, logic, or aesthetics. But for the majority of
medical students there is no such arts course, and so the
responsibility for explaining these topics must be accepted
by the teachers within the medical curriculum. There is
no valid reason why the student should be the loser by
this arrangement.
At present the complaint is all too commonly made by

medical students that the- courses in zoology and botany
are a waste of the student's time; they are held to be
useless because they do not seem to help in the cultivation
of the bedside manner and because they postpone unneces-
sarily the contact between student and cadaver or patient.
There is gross and grave misunderstanding here, and it is
for the teachers of the first year to remove it. The mind
of the medical is more important than are his medicaments.

A Privilege and an Adventure
Participation in the medical curriculum is a privilege, an

adventure, a mounting excitement as knowledge is added
to knowledge and understanding expands. If not, then it
ought to be. What surely is required is that the first-year
teachers shall hand on to those who follow students whose
initial experience of the university has exceeded their
wildest hopes, whose inclination towards medicine as a
career has been strengthened, and whose mental outlook
and habits have been profoundly affected as the result of
their contact with science and the scientist.

It is a privilege to take part in the making of a doctor,
since he can be such a force for good in open society.
To bore him in his first year is as great a crime as to
discourage his idealism in his last year. It is imperative
in these most critical days to arouse his faith in science as
a means of human and social betterment. We are afraid
of the power with which science has endowed us. Out of
this fear has emerged a widespread pessimism concerning

human nature and human motives. In this course the
student should be presented with the evidence which shows
that man's dominion over the other species rests on his
scientific knowledge concerning them. He should be invited
to examine the evidence which points to the conclusion that,
thanks to science and to science alone, it has become pos-
sible both theoretically and practically for mankind to
build a world based on common effort for common good
in which the powers which science gives will be used for.
beneficent purposes. He should be confronted with the
proposition that the recent explosive growth of science has
made it impossible to set limits to the directive capacity of
man or to predict how far he may extend his dominion over
his external world and over himself.

Believing in the perfectability of the human mind and
loving his fellow man, the doctor, holding to the view that
to expanding scientific knowledge there is no discernible
limit, can do much to treat that most serious disease of
mankind to-day, the pessimism which destroys man's faith
in man and robs the future of all hope.

THE TEACHING OF ANATOMY TO
THE MEDICAL STUDENT

BY

T. P. McMURRAY, M.Ch., F.R.C.S.Ed.
Emeritus Professor of Orthopaedic Surgery, University of

Liverpool

Clinicians constantly complain that students on entering the
hospital wards for the first time show a lamentable standard
of anatomical knowledge. At first sight this would seem to
be a severe condemnation of the teaching in the preclinical
years, but there are certain factors which modify the value
of the criticism. The clinician is, as a rule, a specialist in
one branch of medicine or surgery, and his knowledge of
the minute anatomy of the part of the body in which he is
particularly interested is very extensive. If the roles were
reversed, and the student were allowed to question the
teacher on general anatomy, it might be that the report
would be equally severe.

Because of the frequency with which these complaints
are made, it is natural that the student's ignorance of the
minute points of regional anatomy is accepted as proof of
a weakness in the teaching of the subject.
Many attempts have been made to bridge the gap between

the subject of anatomy as a basic science and its applica-
tion to the clinical work which is the object towards which
the training of the medical student is directed. In most
schools young clinical teachers from the medical and sur-
gical sides of the university have been appointed as lec-
turers in the anatomical department with the object of
changing the bald anatomical facts into a living picture.
These efforts have been to some extent successful, and the
student is instructed by the clinicians in those points of
anatomy which are considered to be of the greatest clinical
significance.
The clinicians emphasize particularly the alterations in

form and relationship which occur in the various organs
as a result of their normal and abnormal functional activi-
ties, and they lay stress on the importance of the surface
markings of the various organs and bony prominences.

In spite of these efforts at improvement the weakness still
remains; the student takes little interest in this important
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part of the subject, as he knows that the clinician will
take no part in the examination, which will be conducted
entirely by the anatomical teachers.
An experiment on somewhat different lines has recently

been started in the University of Birmingham, where the
subjects of anatomy and physiology have been integrated
into one department. The idea is excellent; through this
arrangement the bald truths of anatomy can be enlightened
by the experimental work carried out in the physiological
section, and the dead structure of the dissecting-rooms can
be seen to function in a living medium.

Time Spent in the Anatomical Departinent
In spite of these efforts there are, however, certain ques-

tions which may reasonably be asked in regard to the
teaching of anatomy. The first and most obvious of these
is the problem of the time spent by the student in the
anatomical department. Is time being given to anatomical
instruction which could be devoted with greater advantage
to other subjects in the medical curriculum ? To answer
this question is extremely difficult: every teacher in the
medical facu'ty is convinced that his particular subject is
not receiving adequate recognition in the student's training.

It is obvious that the student is not receiving too much
instruction in anatomy, otherwise the criticism of the clini-
cians would not have arisen. The student cannot possibly
know too much of that subject; it is just as important for
the doctor to know every part of the human organism as
it is for the engineer to know every nut and bolt of the
machine for the repair and maintenance of which he is
responsible. The only question, then, is whether the time
spent in anatomical teaching could be rearranged to equip
the medical student more fully for his life-work.
At present the greater part of the time spent in the

anatomical department is devoted to dissection; the student
must, during his attendance there, complete the minute
examination of the whole body. Although this arrange-
ment is very satisfactory, and gives both teacher and student
a sense of completion, yet much of the routine work of dis-
section could be avoided without lowering the value of the
instruction given to the student.

Dissection of at least one part of the body by each
student is an essential step in his training. It is impossible
to visualize correctly from drawings or photographs the
exact arrangement of the fascia in its attachments to bone
or in its intermuscular separations. These can be under-
stood fully by completing the dissection of any one part;
similarly, only by dissection can the student realize that the
ligaments round a joint are not separate structures but are
simply thickenings of the all-embracing fascial sheath of the
limb. Again, in the dissection of any one part he can see
the method of origin and attachment of muscle to bone, the
method of entry of the motor nerve into the muscle belly,
the splitting up of the cutaneous nerve branches, and the
arterial and venous arrangements of the part.
These are only a few examples of the outstanding impor-

tance of dissection in the training of the student, but, once
having accepted the necessity for dissection as an important
factor in teaching, we are faced with the question of its
extent.

Is it necessary for the student to dissect every portion of
the body ? There is so much which is common to all
regions that it seems to be unnecessary to insist on a com-
plete detailed examination of every part. Once the student
has dissected and understood the arrangement of the more
superficial structures of skin and superficial and deep fascia,
with the emerging cutaneous nerves, in any region, it is

comparatively easy, by the aid of diagrams and demonstra-
tions, for him to understand the arrangement in other parts
of the body.

A Suggested Rearrangement
A complete dissection of one joint with its articular sur-

faces, joint cavity, ligaments, and capsule will form the
basis from which variations in other joints can be undei-
stood and appreciated. Muscles take their origin from
bone, membrane, and fascia in the limbs as they do in the
trunk and on the chest and abdominal wall; similarly, their
methods of attachment to bone vary little in the different
regions of the body. It is true that the arrangement of the
organs, vessels, and nerves varies widely in the chest, abdo-
men, and skull, but even this problem can be overcome by
the museum dissections, models, and drawings.

This suggested rearrangement would involve a consider-
able increase in the number of demonstrations which must
be given if the standard of teaching is not to be lowered.
The problem is how to maintain an equally high standard
of general anatomical teaching and at the same time to
improve the student's knowledge of those sections which
are of the greatest clinical significance.
The obvious answer to this difficulty would at first sight

seem to be an increase in the number of lectures; this
would have the advantage of concentrating the attention
of all the students on the same section. Although this
method has some obvious advantages, it is not really the
answer to the problem. The size of the classes and the
distance of the student from the dissection which is being
discussed tend to diminish the value of even the most
perfect lecture.
Some lecturers have the ability to illustrate their teaching

with clear, easily understood diagrams on the blackboard,
but the best of these drawings fail to leave an impression
on the student's mind equal to that gained by examination
of the. tissues in their normal relationship.

Lectures and blackboard demonstrations cannot replace,
but can only implement, the value of dissection and visual
examination of tissues. If, then, it is impossible adequately
to replace the slow method of dissection by set lectures,
can there be any rearrangement of lectures by which the
student can obtain better instruction in an equal period ?
The only method by which this desirable end can be

achieved involves a considerable increase in the teaching
strength of the department. Each teacher could take a
small group of eight or at most ten students, and each part
could be thoroughly and repeatedly demonstrated until in
the opinion of the teacher an adequate standard of know-
ledge has been reached. All the different sections would
then be fused into the general outline, and the relationships
of each organ and tissue to its neighbours explained in the
set lectures, which could thereby be reduced in number.
These suggestions would depend for their successful com-

pletion on an alteration of the outlook of at least some of
the teachers in the anatomical department.

Divergent Views
The subject of anatomy consists essentially of a mass of

facts each of which is of equal value in the mind of the
pure anatomist, but from the standpoint of the clinician
and of the training of the medical student some of these
facts could be omitted from the course, while others could
with advantage be stressed and elaborated.
A good illustration of this divergence of view is seen in

the teaching of the musculature of the body. In the dissec-
ting-room the student must learn the exact point and extent

SEPT. 3, 1949 T'EACHING OF ANATOMY
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of the origin of a muscle from bone and fascia with its
course and relations to its point of insertion. He must also
learn the nerve supply of the muscle; but its action, which
is the most important clinical feature, is usually ignored or
at most mentioned casually.
The clinical teacher, on the other hand, ignores the minute

description of its bony attachments, stressing particularly
the action of the muscle, and noting especially the fact that
some muscles, like the biceps brachii, extend over two joints
and therefore have a more complicated action than muscles
such as the brachialis, which acts on only one articulation.
The anatomical teaching of the vascular system of the

body is also so complicated and minute that the student is
forced to learn in parrot fashion the innumerable named
branches of the arteries. Thus the external carotid artery
is described as starting from the common carotid opposite
the upper border of the thyroid cartilage, extending upwards
and forwards and then backwards to a point behind the
neck of the mandible, where it divides into the superficial
temporal and internal maxillary arteries.

In its short course the external carotid artery gives off
eight named branches, whose course and relations must be
memorized. These eight arteries in their turn give off a
total of thirty branches whose names must also be remem-
bered by the unfortunate student. Is it any wonder that
as a result of this difficulty every student is fortified by the
series of rhymes which help him to remember the first letter
in the name of each branch ?

Some Modifications
In suggesting a few modifications in the teaching of

anatomy in the preclinical years we must avoid the mistake
of trying to teach the subject in a specialized form. The
broad conception of anatomical structure must always
remain. The student must be taught the interdependence
of each system on the others, and all attempts to describe
the subject as one of watertight systems must be resisted.
It is wrong to suggest that a limited or first-aid course of
anatomy would be sufficient to fit the student adequately
for a medical career.

Nevertheless, there are some modifications which might
be made in the anatomical curriculum, alterations which
would not lessen the value of the course to the student and
would make his subsequent medical training more simple.
Of these suggestions the first and most obvious is the
elimination of the uninteresting mass of detail which is of
little practical clinical importance. The student should not
be asked to take up a bone and map out by pencil or pen
the exact limit of origin and insertion of every muscle and
ligament to which it gives attachment.
To this suggestion the examiner holds the answer: so

long as there is any possibility that he may be asked such
detail the student must burden his mind with unnecessary
material.

Further, there must be agreement between the clinician
and the anatomist in regard to the amount of instruction
which shall be given on pure anatomical grounds, as com-
pared with functional and clinical details. It is unnecessary
to teach all the details of muscular origin and insertion,
but a sound working knowledge of these facts is necessary
if the functional activity of a muscle is to be understood.
Much interest has been shown recently in the idea of

instruction by means of radiographic demonstrations; these
are of considerable importance in certain well-defined fields.
Thus, radiographic pictures of the chest, abdomen, and
joints are of considerable value, more especially in the case
of the last-named in the recent innovation of movable

pictures, but we must realize the limitations of this method
of instruction.

Modifications can also be made with advantage jn the
teaching of the arterial and venous systems. These are
vastly important to the student and to the doctor, but there
can be no advantage in knowing all the names with which
the subject is at present burdened. The main vessels must
be known and their situation and relation to other
important structures and organs fully realized.

Central Nervous System
The teaching of the nervous system could also be altered

with considerable advantage. With a full knowledge of the
nervous system the student will be able to understand many
of the problems which he will meet after qualification. It
is not enough to teach a student that the deltoid muscle is
supplied by the circumilex nerve: he must also understand
the area of the cord from which these fibres are eventually
derived, and know the other muscles supplied from the same
segment.

Neurology, which to most students of clinical medicine
is a difficult subject, is largely a problem of anatomical
localization. The apparent difficulties disappear when the
structure of the central nervous system is understood.
Too little use has been made of the important subject

of developmental anatomy. Thus when instruction is being
given on the structure of the central nervous system it is
easy for the student to grasp the relationship and the
possible abnormalities which may be seen in this system
if at the same time models are shown illustrating the various
stages of development.

Similarly, it is not sufficient that the student should read
of the development of the heart or intestine without giving
him the help which is gained from a study of models of
these organs at various stages. The structure of fully
formed bone can be understood more readily if the changes
which occur in these tissues can be studied in models and
diagrams.
Anatomy is one of the most valuable subjects in the

curriculum; no attempt should be made to reduce its
importance, but a more complete integration of anatomy
with the clinical subjects is not a difficult problem.

ON TEACHING PHYSICS TO MEDICAL
STUDENTS

BY

D. W. SMITHERS, M.D., M.R.C.P., D.M.R.
Professor of Radiotherapy, University of London; Director of

Radiotherapy Department, Royal Cancer Hospital

An attempt by someone who is concerned with postgradu-
ate education to evaluate the present teaching of the basic
sciences to first M.B. students is beset with difficulties.
While it is true that one should be in a position to judge
how well the students from a number of different schools
and from several parts of the world have been equipped
scientifically for the work they have to do as doctors,
one is also out of touch with the trend of thought in the
undergraduate schools and with the plans for improvement
in the training that are already afoot. What appear to be
defects may be reasonable compromises hammered out
after long discussion, and what seem to be obvious over-
due reforms may only be awaiting the moment when
they are no longer quite impracticable. Voluntarily to
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