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Staff Meeting Report

Some Aspects of Microelectrode Investigation
of the Cerebral Cortex of Cats "t

Shelley N. Chou, M.D., M.S.t

Vhe hypothesis that different neurons in a given area of the
cerebral cortex have different functions is not new. Jung and
his associates, 1, 2 using extracellular electrodes in their investi
gation of the visual cortex of the cat, have demonstrated five
types of unitary responses to photic stimulation. These authors
have classified such units as A, B, C, D and E units. The A
unit discharges spontaneously with certain rhythm and fre
quency, and does not respond to the "on"
or the "off" of the photic stimulation. The
B, C, D and E units show reciprocal facili
tations and inhibition in response to photic
stimulation. Thus the composite manner of
their responses, as measured in number of
spikes per unit time, remains fairly constant.
This finding has been thought to indicate
a certain degree of functional balance and
control among these various types of cor
tical neurons. These observations by Jung
and his associates have been confirmed, in
part, by HubeP and Eyre.4

Li, Cullen, and Jasper,r. in their micro- SHELLEY eHOL'

electrode studies of the cat's somatosensory cortex, have ob
served two types of neurons that were distinguishable by
their behavior of spontaneous as well as evoked activity.
The type one neurons tend to fire spontaneously in bursts.
They are capable of responding to stimulation of the sensory
relay nucleus in the thalamus. According to the latency of
response to thalamic stimulation, this type of neuron can be
further separated into group A with a mean latency of 1.2

"This report was given at the Staff Meeting of the University of Minnesota Hos
pitals on February 26, 1960.

tPart of an investigation conducted while the author was a Visiting Scientist,
Surgical Neurology Branch, National Institute of Neurological Diseases and
Blindness, National Institutes of Health, Bethesda, Maryland

:J:Instructor, Division of Neurosurgery, Department of Surgery, University of
Minnesota ~1edical School, Minneapolis, ~1innesota
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THE MEDICAL BULLETIN

milliseconds, and group B with a mean latency of 15 milli
seconds. Both A and B groups respond to thalamic stimulation
in trains of spikes. The type two neurons in the cat's somato
sensory cortex, on the other hand, do not respond to single
stimulation of the thalamic sensory relay nucleus. Instead, such
stimulation tends to arrest temporarily their spontaneous spik
ing activity. With repetitive stimulation, however, the frequency
of their spontaneous activity is increased. The number of type
two neurons encountered by Li et aZ.v was far greater than that
of type one, especially when recording was made of units situ
ated at about 1 mm. or more below the cortical surface. Li6 has
suggested that type one neurons are primarily concerned with
specific function confined to a certain cortical area, whereas type
two neurons are related to the change of excitability of the cortex.

Neither Jung et aZ., nor Li and his associates commented upon
the possible existence in the cortex of additional types of neurons
that are related to the regulation of cortical excitability. Their
presence, however, should be regarded as a distinct possibility.
Further, it seems reasonable to assume that a certain type or
types of neurons are primarily concerned with inhibitory func
tions.

The observations to be presented in this report concern the
mechanism of inhibition presumably at the cortical level. It will
be shown that inhibition may occur postsynaptically. Whether
or not this mechanism of inhibition concerns a specific type of
neuron is not certain. More likely, many types of neurons are
involved, and the combined influence of these neurons acting
upon postsynaptic units regulates, in part, the excitability of the
cerebral cortex. While it is not implied that regulation of cortical
excitability is confined exclusively in the cerebral cortex, this
report will present only examples of cortical inhibition.

Inhibition is associated with an increase in the membrane
potential of the nerve cells. This phenomenon of hyperpolariza
tion was demonstrated by Brock, Cooms, and Eccles7 in their
study of the spinal motorneuron and by Kuffier and Eyzaquirre~

in the investigation of stretch receptor cells. Phillips 9,10 reported
hyperpolarization of Betz cells in the cerebral cortex upon direct
cortical stimulation. Branch and Martinll suggested inhibition
of Betz cells mediated by "certain other elements" in the cortex.
This report will demonstrate that hyperpolarization of nerve
cell membrane can be brought about by a variety of situations.

The data to be presented are taken from several series of
experiments in cats. Some intracellular responses are chosen from
records of approximately 600 cells in the visual, somatosensory,
and motor cortices. Details of methodology are not presented
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herein. Suffice it to say that all animals were given light Nem
butal® anesthesia and that glass micropipettes with tip diameter
of less than one micron and filled with 3M KCl were used.
Surface potentials were displayed and recorded with high gain
condenser-coupled amplifier, and intracellular potentials with a
low gain D.C. amplifier. Simultaneous surface and unitary re
cordings were made with a dual beam cathode ray oscilloscope.

RESULTS

The following results were obtained in experiments carried
out in the cat's visual cortex. The bottom line of Figure lA
shows an intracellular response to a single shock in the lateral

Fig. 1. A. Top line: Surface response from the visual cortex in a cat,
to geniculate stimulation. In this and subsequent records except those
of Figure 2, positivity is upward. Bottom line: Initial excitation fol
lowed by inhibition, intracellular recording. B. Top line: Same as
that of A. Bottom line: Response with hyperpolarization alone. Volt
age calibration, 50 mV. for intracellular recording only. Time marks,
1 msee.
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geniculate body. The latency of response is 2 msec. There is
an initial small depolarization potential followed immediately
by hyperpolarization of 15 mV. which subsides in about 40
msec. This sequence of potential changes suggests that the initial
excitation is followed by inhibition. The arrival of the latter
appears to result in an abolition of a spike discharge. The bottom
line of Figure IB shows an intracellular response of hyperpolar
ization alone to a similar stimulation in the lateral geniculate.
In this series of experiments, the number of cells responding to
geniculate stimulation with some degree of hyperpolarization
was numerous, a finding not seen in other areas of the cortex.
It may be that the mechanism of inhibition is functionally more

Fig. 2. A. Top line: Surface response from motor cortex with direct
weak stimulation. Negativity is upward. Bottom line: Shifting of
rhythm of spontaneous activity with stimulation. Positivity is upward.
B. Top line: Same as in A, but with strong stimulation. Bottom line:
Initial excitation followed by inhibition. Intracellular recording. Positiv
ity is upward. Voltage calibration, 50 mV. for intracellular recording
only. Time marks, 50 msec.
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important in the visual cortex than in the motor cortex.
The top line of Figure 2A shows a surface response to a weak

stimulation applied directly to the cat's motor cortex. The bottom
line of the same figure shows that given such stimulation, the
rhythm of the spontaneous spikes of the cell being recorded is
slightly disturbed. In response to this stimulation, the cell seems
to shift its rhythm as if by taking half a step forward and then
resuming its pace. When a strong stimulation is applied, shown
in the bottom line of Figure 2B, a prolonged period of hyper
polarization with cessation of spikes is seen. This period lasts for
about 150 msec. and is preceded by two closely linked spikes.
In this instance, the cell apparently comes to a complete halt
after taking a big step forward. This finding of an initial facili
tation followed by long periods of inhibition is reminiscent of
the intracellular response of the unit in the visual cortex. It is
also comparable to results of Branch and Martin,11 who pro
duced inhibition of certain neurons in the motor cortex either by
direct surface stimulation or by stimulation of the ventrolateral
nucleus of the thalamus.

In the next experiment, intracellular recording was obtained
from units in the ectosylvian cortex of the cat with single shocks
applied transcallosally to the homotopical area. Figure 3A shows
the effect of such a shock upon the spontaneous activity of a cell
under study. The rhythmic firing of about 55/sec. appears to be
abruptly arrested by a period of hyperpolarization brought on
by the stimulation. The hyperpolarization subsides in about 100
msec. and the cell resumes its regular activity. Again, this find
ing is similar to those described previously in this report.

Figure 3B shows the effect of strychnine upon a cell in the
motor cortex being recorded intracellularly. There are large
waves of depolarization and repetitive spike discharges there
upon. This is similar to findings by Li from units in the somato
sensory cortex6 and in the motor cortex12 of the cat, and by
Kuno13 in the spinal motorneuron of the toad. The mechanism
responsible for such potential changes is presumably due to
blockage by the drug of inhibitory influences from interneurons.
Figure 3C, however, shows a completely reversed type of intra
cellular response under the identical experimental condition.
This unit, firing spontaneously, has a frequency of 40/sec. Con
comitant with the surface strychnine waves, shown in the top
line of Figure 3C, periods of hyperpolarization and cessation of
spikes lasting approximately 200 msec. are seen. Clearly, this
cell behaves very differently as compared with the unit shown
in Figure 3B. One is facilitated and the other is inhibited by
the application of strychnine.
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Fig..'3. A. Stimulation of anterior ectosylvanian cortex, recording from
homotopical point in the opposite hemisphere. Intracellular record
showing hyperpolarization and cessation of spike discharges. Voltage
calibration, 50 mV., time marks, 100 msec. B. Intracellular response
to strychninization of the cortex, showing waves of depolarization and
repetitive spike discharges. Top line represents zero potential. Voltage
calibration, 50 mV. Time marks, 100 msec. C. Top line: Surface re
sponse of strychnine spikes, negativity upward. Bottom line: Intra
cellular record showing periodic hyperpolarization and cessation of
spike discharges. Voltage calibration, 50 mV. Time marks, 100 msec.
Part of this illustration was presented by Li and Chou in discussing
a paper by Dr. Herbert H. Jasper, entitled, "Inhibition in the Nerv
ous System and Gamma-Aminobutyric Acid," City of Hopp Medical
Center. Dnarte, California. May 22-24. 19,59.

DISCUSSIOK

An impression was gained while studying the visual cortex
with stimulation of the lateral geniculate that a great number of
neurons in this region were in one way or another related to the
inhibitory mechanism. In the first place, there were many in
stances in which initial facilitation was promptly followed by
inhibition. In some, only inhibition was seen. In the second
place, relatively few units were encountered in the visual cortex
which responded to geniculate stimulation with prolonged de
polarization and repetitive spike discharges-a finding not in
frequently seen in studying units of the somatosensory cortex. 14

Since there is no way of definitely identifying these units under
study by electrical means, results would have to be interpreted
by inference and comparison. It seems reasonable. however, to
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suggest that much of the inhibitory control of the cat's visual
cortex is mediated by interneurons; and, since many units
within the visual cortex show hyperpolarization in response to
geniculate stimulation, the mechanism of inhibition maybe ex
tremely important for visual cortical function. KufHer and Eyza
yuirre,s in the study of synaptic inhibition in an isolated nerve
cell, demonstrated the presence of specific inhibitory nerve
fibers. Such inhibitory fibers also may originate in the lateral
geniculate body of the cat. If this is true, the lateral geniculate
would assume functional significance beyond that of being a
relay station.

In the investigation of the motor cortex, the details of which
are to be reported elsewhere,1;; the units recorded were not
identified by antidromic pyramidal volleys. Upon direct cortical
stimulation, the spontaneous activity of many neurons was
arrested for durations directly proportional to the strength of
the stimulus. Further, many cells which initiated extremely high
frequency discharges when impaled by the micropipette, showed
restoration of the membrane potential and cessation of spikes.
Upon resumption of activity, the units characteristically would
fire less often and with spikes of higher amplitude than pre
viously. If a stronger stimulus was applied, this restoration of
the membrane potential became more complete, and the cessa
tion of spikes became longer lasting. Even after the cell was
obviously deteriorated, as evidenced by decaying of the mem
brane potential, the inhibitory effect exerted by strong cortical
stimulation could be maintained for several minutes. Obviously,
most of these units were seriously damaged by the puncture of
the microelectrode, and yet postsynaptic inhibition could still
be demonstrated. It is tempting to speculate that perhaps in a
state of excessive depolarization, as these obviously were, the
neurons become more susceptible to inhibitory volleys. Phillips
suggested that this inhibitory mechanism probablv behaved in
the cortex much like a built-in safety control to pre'vent epilepti
form discharges and their spread. !I.lO The present findings seem
to support his views.

Bremer,Jr. in an extensive review of the physiology of the
corpus callosum, suggested that cortical neurons in homotopical
areas possessed reciprocal and synergistic influences. These
influences were thought to be mediated via the connections in
the corpus callosum. The demonstration that transcallosal volleys
can at times be inhibitory by no means contradicts Bremer's
conclusion, but the presence of such inhibitory neurons should
not be ignored. It appears reasonable to assume that there is
probably no single process in the central nervous system in
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general, and in the cerebral cortex in particular, that is ex
clusively facilitatory or purely inhibitory.

The finding that there are neurons in the cortex whose
membranes can be hyperpolarized by strychnine merits a brief
discussion. Kuno, l :J in studying the strychnine effect upon the
spinal motorneuron, suggested that the primary action of the
drug was to depress the inhibitory process in the spinal cord.
Thus, with strychninization, the motoneuron would fire with
waves of depolarization initially upon stimulation and then
spontaneously. Whether or not this process in itself triggers
some degree of inhibition, however meager, is purely specula
tive. It seems certain, however, that different types of neurons
must react to strychnine in different and sometimes divergent
ways, a point of view expressed previously by LiB,12 and Shei
bel.17

SUMMARY

Instances of cortical inhibition have been presented concern
ing the inhibitory effect that may be exerted upon the post
synaptic cells. The mechanisms by which the inhibitory inter
neurons affect the excitability and responsiveness of the cortical
neurons have been discussed. Evidence has been presented to
suggest that: 1) excitatory and inhibitory volleys impinge upon
the postsynaptic element simultaneously, and 2) the resultant
effect depends op the quality and invasiveness of these re
spective volleys.

Acknowledgments: The author wishes to thank Dr. Choh-Iuh Li of the
Surgical Neurology Branch, National Institute of Neurological Dis
eases and Blindness, National Institutes of Health, for his valuable
help in carrying out many experiments. To Dr. Joseph H. Miller, Jr.,
and Mr. Saxton Howard of the same institution, the author is also
grateful for their technical assistance.
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KURT AMPLATZ

Staff Meeting Report

Percutaneous Arterial Catheterization
and its Applications*

Kurt Amplatz, M.D. t

Vhe use of angiography has rapidly increased during the
Fast few years as modern cardiovascular surgery has called for
the improvement and development of new angiographic pro
cedures. These diagnostic studies are of paramount importance
to the cardiovascular surgeon, and it is therefore not surprising
that some of these new techniques presently used in this hospital
were developed by surgeons as well as by radiologists.

Bernstein and associates l showed that
the aorta can be satisfactorily visualized by
the intravenous injection of a highly con
centrated modern contrast medium into the
vein of the arm. This intravenous aorto
graphy proved helpful in visualization of
aortic lesions, especially in elderly patients
with severe generalized arterial disease.
Coronary arteriography as developed by
Thal2 and his group allows adequate visual
ization of the coronary arteries without the
added hazards of acetylcholine arrest, bal
loon occlusion, and so forth. In left re
trograde cardioangiography,3 a technique

developed through close collaboration of the Radiology and
Surgery Departments, a catheter is inserted into the systemic
artery and passed in retrograde fashion through the aortic valve
into the left ventricle. Contrast medium is injected into the
left ventricle and into the ascending aorta in order to evaluate
the competence of the mitral and aortic valves. Pressures are
then recorded across the aortic valve to rule out the possibility
that aortic stenosis exists. This technique has become the most
important tool in diagnosing mitral and aortic valvular disease.
To date, 190 patients have been examined by this method, which

·This report was given at the Staff Meeting of the University of Minnesota Hos
pitals on March 4, 1960.

tlnstructor, Department of Radiology
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has become a routine procedure in the preoperative work-up
for mitral surgery.

Percutaneous arterial catheterization as described by Sel
dinger4 has been added very recently to the diagnostic cardio
vascular procedures at University Hospitals. Our experience
with this technique is based on its use in 40 patients during the
past three months. Clearly evident even now are its advantages
over 1) the intravenous and 2) the direct needle puncture
techniques of injecting contrast medium to opacify the aorta or
the arterial tree. Thus, in intravenous injection, a large amount
of contrast medium is injected into the vein, with the obvious
advantage of being nontraumatic to the arteries. But since the
injected contrast medium has to travel from the right side of thc
heart through the pulmonary circulation into the left side of
the heart, considerable dilution takes place; this precludes satis
factory visualization of smaller peripheral arteries even when <l

large amount of opaque material is injected. Whenever exact
detail is required, the contrast substance must be injected
directly into the vessel in question. The second method-opacifi
cation of the aorta through direct needle puncture (translumbar
aortography) -despite its simplicity is considered by some
authors to be obsolete; correct positioning of the needle is diffi
cult, and local complications may occur. Therefore, injection
of contrast medium through a catheter seems preferable to the
other techniques, since a catheter can be introduced into any
peripheral artery and can then be advanced to the vessel to be
examined. Under fluoroscopic control using small test injections,
one can position and reposition the catheter or can even intro
duce it selectively into a specific arterial branch.

In 1950 Lindgren5 punctured the femoral artery percutane
ously and advanced a catheter through the needle into the de
scending aorta. Because this technique requires large needles to
introduce a catheter of adequate size, arterial puncture becomes
difficult and hazardous. As a result, this method has not become
popular for roentgenographic procedures, although it is still
used for percutaneous catheterization of veins. In 1953 Sel
dinger4 described a method of percutaneous arterial catheriza
tion which allows the introduction of a catheter that is actually
larger than the outside diameter of the puncture needle. This
technique requires in essence that a relatively small hole be cut
into the arterial wall by the needle and widened by the introduc
tion of the catheter. The only necessary equipment is an arterial
needle which can be easily advanced within the lumen of the
artery and a steel wire stylet with a soft, resilient tip (Fig. 1).
In our experience the large Seldinger needle has been rather

340



THE MEDICAL BULLETIN

difficult to advance into the femoral artery; therefore, a modified
puncture needle of smaller dimensions was constructed.

Fig. 1. Equipment for percutaneolls catheter
ization: puncture needle, stylet, ami catheter

MODIFIED PI1ESENT TECHNIQUE

Following the preparation and cleansing of the skin, the
subcutaneous tissues overlying the artery are infiltrated with
1 per cent procaine of Xylocaine.® A 3 mm. nick is made through
the skin with a No. 11 knife blade. A 2 cc. syringe filled with
physiological saline solution is attached to a wide lumen No. 18
gauge double puncture needle. The needle is passed through
the skin, subcutaneous tissue, and fascia, and an attempt is
made to feel the pulsating artery with the needle tip (Fig. 2,A).
The artery is then punctured obliquely to facilitate hemostasis
following withdrawl of the catheter. As soon as the pulsating
arterial wall is located it is pierced slowly until a pulsating
stream of blood in the attached syringe indicates the intra
arterial position of the needle tip (Fig. 2, B). The puncture
of the posterior arterial wall can usually he avoided by this
technique, thereby eliminating soft tissue hematomas.

The syringe is det.lched and a curved spring obturator is
introduced with a resilient soft tip which extends approximately
1 cm. beyond the needle tip (Fig. 2,C). The needle is rotated
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HlO°, so that the bevel comes to lie above the obturator and the
needle is easily advanced in the artery without perforating its
wall (Fig. 2,D). Now a No. 16 wide lumen blunt needle is
passed over the No. 18 gauge needle, which is withdrawn to
gether with the spring obturator. The Seldinger guide wire is in
troduced into the artery for approximately 10 em. (Fig. 3,F).
The needle is then withdrawn, and manual compression is ap
plied in order to prevent leakage of blood around the guide
wire into the soft tissues (Fig. 3,G). It now becomes possible
to thread the polyethylene tubing over the guide wire into the
artery without difficulty (Fig. 3,H). Since the outside diameter

A B c -0 E
Fig. 2. Presently used needle placement technique for arterial puncture

E F G H
Fig. 3. Introduction of catheter, according to the method of Seldinger

of the catheter is equal to or larger than that of the puncture
needle, no leakage of blood occurs around the catheter. The
catheter can be easily advanced with or without the guide wire
in place, and clotting is prevented by continuous Hushing with
heparinized saline solution.

In order to deliver an adequate amount of contrast medium
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Fig. 4. Portable cardiovascular power injector

per unit time through the relatively small catheter, a power in
jector is preferable. Since some of the commercially available
mechanical injectors are rather costly and cumbersome, we have
constructed a simple injecting device6 which uses carbon dioxide
cartridges (of the type sold by drug stores for preparation of
charged water) as a cheap power source. A cartridge is placed
into the cartridge holder A (Fig. 4) and punctured. The de
sired pressure and injecting speed are set by the reducing valve
B, allowing the pressure in pounds per square inch to be read
on a manometer C. Depressing valve D activates the piston in
the rressure cylinder, and the force is transmitted to a stainless
stee syringe containing the opaque medium. The contrast
medium is kept at body temperature by a heating jacket E. This
injecting device is pOltable and light-weight and can even be
placed partially on the patient, allowing the use of relatively
short catheters with lower resistance. The x-ray exposures are
triggered automatically from the injector, and they can be made
at any time from the very beginning to the end of the injection.

ApPLICATIONS

Percutaneous arterial catheterization is employed in many
fields of diagnostic radiology, such as urology, neuroradiology,
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cardiology, and peripheral angiography. For the vascular sur
geon, femoral arteriography is probably the most important diag
nostic tool in the evaluation of peripheral arterial occlusive dis
ease. Demonstration and localization of a vascular block, in
addition to adequate run-off vessels distal to it, are of paramount
importance. The use of the described arterial puncture tech
nique (Fig. 2) has increased the quality of arteriograms and
decreased the occurrence of the previously fairly common para
vascular injection. While injection of contrast medium into the
arterial sheath is extremely painful, to our best knowledge it has
no serious consequences.

The percutaneous catheterization of the femoral artery and
roentgenographic visualization of the iliac arteries have now be
come integral parts of femoral arteriography. In several cases
peripheral occlusive disease was associated with a severe narrow
ing or even thrombosis of the iliac arteries which would not have
been discovered by femoral arteriography alone. Figure.5 shows
an example. The femoral arteriogram confirmed the clinical
diagnosis of the peripheral block of the femoral artery; more
over, the contrast visualization of the iliac arteries via catheter
demonstrated an additional block of the iliac with well-devel
oped collateral arteries from the inferior mesenteric artery.
This additional block had not been suspected clinically.

Furthermore, obtaining the bilateral femoral arteriograms
commonly requested by the vascular surgeon normally requires
two femoral punctures. By using the percutaneous catheteriza
tion technique, however, it is possible to puncture only one
femoral artery and under fluoroscopic control to advance the
catheter and "hook" it into the other iliac arterv at the bifurca
tion. Opaque medium is injected, and film studies of the homo
lateral lower extremity are obtained for visualization of the
femoral artery (Fig. 6). This technique is especially helpful for
contrast visualization of grafts that cannot be punctured directly.
In one patient whose femoral arteries were severely diseased,
the catheter was introduced percutaneously into the left brachial
artery and was passed selectively into the iliac artery. Thus it
is possible to visualize both femoral arteries by puncturing only
one femoral artery or one brachial artery.

Percutaneous catheterization is especially useful in renal
arteriography. The catheter is introduced into the femoral artery
in the manner described and advanced to the level of the renal
arteries. The exact positioning of the catheter tip is established
by small test injections. The ideal renal studv is one in which
the branches of the celiac axis are not opacified but the renal
arteries are well filled. Since the percutaneous introduction of
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Fi~. 5. Block of left iliac artery with well
developed collaterals from inFerior mesenteric

the catheter requires an open end, a forceful injection tends to
opacify the celiac axis in spite of numerous side holes and an
ideal position of the catheter at the level of the rennls. This
difficulty can be overcome by the use of the ring catheter re-
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Fig. 6. Right iliac art ry vi.. ualized via cath t rizution of left femoral

cently described by Williams et aU for coronary arteriography.
Numerous lateral side holes in the ring direct the jet of con
trast medium downward and against the aortic wall, where the
11ighest concentration of opaque medium is desirable; eddies
below the ring decrease the speed of blood flow, thus further
improving the filling of the renal arteries (Fig. 7).
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In cases where unilateral renal disease is suspected, selective
renal arteriography is the procedure of choice. This procedure
can be carried out fairly easily by the use of curved catheters
which are manipulated into the renal artery under fluoroscopic

Fig. 7. Renal arteriogram using ring catheter
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control. Only 8 to 12 ce. of 50 per cent Hypaqu are rClJuired
to give excellent visualization of the main renal artery and its
branches. Selective renal arteriography is definitely superior to
aortic renal arteriography and is said to be less dangerous, since
the other kidney is saved from contrast injection.s

Fig. 8. Selective renal arteriogram
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Selective catheterization of other branches of the abdominal
aorta, notably the celiac axis and the superior mesenteric artery,
has been carried out by other authors. Gollman,!! for example,
advocated the selective injection of the splenic artery in order
to demonstrate the splenic vein and portal venous system. He
expressed the belief that catheterization is less hazardous than
splenoportography, in which the contrast medium is directly
injected into the spleen. We have had no experience with this
procedure at University Hospitals.

Visualization of the vertebral arteries and their intracerebral
circulation is especially important to the neurologist and neuro
surgeon. The present technique used at this hospital is direct
puncture of the subclavian artery in the supraclavicular fossa;
this method, however, is associated with a relatively high mor
bidity because the brachial plexus and the pleura are in close
proximity. A somewhat safer way of making these studies is
by percutaneous catheterization of the brachial artery and sub
sequent injection of contrast medium just at the origin of the
vertebral arteries. On the left side it is possible to reach the
vertebral from the femoral artery. The left vertebral artery is
usually in a continuous line with the left subclavian artery and
the descending aorta, making selective catheterization relatively
easy (Fig. 8).

Percutaneous arterial catheterization has been successfully
employed for left angiocardiography. Especially in children,
the flow of contrast medium through the relatively small catheter
is adequate to obtain diagnostic pictures. One limitation, how
ever, especially in cases of aortic insufficiency, is that a fast
injection through a larger catheter is necessary. Presently ultra
thin Teflon® tubing is being investigated as catheter material
in order to overcome this difficulty.

COMPLICATIONS

Percutaneous arterial catheterization is extensively lised in
Europe, and relatively few complications have been reported
in the world literature. Moderate-sized hematomata may de
velop in older patients with hypertension and sclerotic vessels.
Although most of the patients we examined were in their seven
ties and had suspected occlusive arterial disease, small hemato
mata developed in only two of them. One young patient, who
was fully heparinized, developed a moderate-sized hematoma
and was admitted overnight for observation. In another in
stance, a decreased radial pulse followed catheterization of the
brachial artery, the patient being otherwise asymptomatic. In
one other patient, who was receiving Dicumarol® medication,
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bleeding developed around the puncture needle which made it
necessary to defer catherization. Catheterization was not suc
cessful in two instances, and in one other case the abdominal
aorta could not be reached because of unusally tortuous and
sclerotic iliac arteries. Although most of our patients had poorly
functioning arteries, no serious complications have occurred.
Gollman,9 in a large series of percutaneous studies, reForted no
serious complications except for one hematoma which required
surgical exploration; this occurred in a patient with a disturbed
blood clotting mechanism.

SUMMARY AND CONCLUSIONS

The technique and applications of percutaneous arterial
catheterization are described. Forty patients have been ex
amined without serious complications. The femoral, brachial,
left vertebral, right carotid, and renal arteries have been success
fully catheterized and injected with contrast medium. This
simple technique is establishing itself as a safe and reliable
diagnostic procedure.
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Special Address

Retrospect and Prospect*

Owen H. Wangensteen, M.D.t

In an address to the 166th Ohio Regiment, toward the
end of the Civil War, Abraham Lincoln spoke as follows: "I
happen temporarily to occupy this White House. I am a living
witness that your children may look to come here as my Father's
child has." My coming before you now in a spirit of humility,
and with gratitude for your confidence in naming me President
of this great organization, is a symbol that this high honor may
come to anyone of you who takes a sincere interest in the life

and fortunes of the American College of
Surgeons. The favorable judgment of con
temporaries is one of the great rewards in
life's adventure.

My first privileged contact with this
College came 30 years ago, just as does
yours tonight. It was a gloriOUS moment for
me as it is now for all of you. Most of you,
like me, undoubtedly joined the College
to improve yourself. Possibly a few have
undertaken the responsibilities of member
ship with a Samaritan view of improving
the College. The Regents, as well as the

OWEN W ANGENSTEEN
Administrative Officers, will be the first to

agree, I am certain, that there is room here for betterment. But
whatever the motivation which finds you here tonight, like many
Presidents of the College who have preceded me, I give testi
mony and bear evidence that the College has done far more
for me than I ever imagined in my fondest reveries. And so it
can be with you too. The College demands only one thing: A
spirit of intereseted participation in its activities. In doing this,
many of you will find that while striving to improve yourself,
opportunities will be created for you to serve the College. Ser
vice, you will remember, was the Great Master's advice of how
to gain recognition amongst your associates.

~This address was given on October 2, 1959, in Atlantic City, N. J., upon the
inaugul'ation of Dr. Wangensteen as President of the American College of Sur
geons.

tProfessor and Chairnlan, Department of Surgery, University of Minnesota. Min
neapolis, Minnesota
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A LOOK BACK TO OUR FOUNDERS

It is fitting that on an occasion such as this we pause to con
sider what the American College of Surgeons has come to mean
for American surgery-yes, for the surgery of the world. And as
we meditate upon the vision and important labors of our surgical
forbears, let us commit ourselves for a moment to the piety of
memory in recalling the names of some of our illustrious found
ers. As a man grows older and contemplates the contributions of
his predecessors and how their work, in turn, often has been
superseded by newer developments, he is inclined to view the
accomplishments of his predecessors with less awe, but with a
warm sense of appreciation that kindles reverence. Among the
originators of this Society, there are many names which stir our
memories to happy recollections and impel us to stand on tip
toe as we speak these names-our greatly beloved living-dead.

Each of us must be measured against the background of his
own times. Members of this College admitted to membership in
this Society thirty years ago will acknowledge freely, I am cer
tain, that surgery has flowered within our time far beyond our
dreams of that day. Yet it is no exaggeration to suggest that
the spirit of research which has come to occupy so ascendant a
role in medicine today will bring with it accomplishments and
developments that will dwarf what has occurred in our time.

Looking back is often very much like revisiting the scenes
of one's childhood. All the things one once knew seem to have
grown smaller. The steep and challenging hills on which one
skied as a boy look incredibly lower 20 years later. Certainly,
some erosive process must have altered the slope! Yet there are
the same trees, grown larger, giving mute but convincing evi
dence that the greater change has occurred in the observer. And
so one day, too, our successors will view the achievements of
the present era.

THE EDUCATIONAL PROGRAM OF THE

AMERICAN COLLEGE OF SURGEONS

In 1929, the Clinical Congress of this College was held in
Chicago, and operative clinics were the order of the day. On
observing one of the local celebrities resect a patient's stomach in
the presence of a tremendous gathering of visitors, many of them
competing with the surgeon for a look at the site of the opera
tion, I left the scene with a vow that if the opportunity ever
came to me, I would raise my voice in disapproval of the large
operative clinic as a transgression upon the special and sacred
relationship between patient and surgeon. As we meet here
again now in Atlantic City, I recall saying to some of my surgical
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friends in the College of that day, if we could only meet in At
lantic City, where opportunities for operative clinics were not
so readily available, perhaps these clinics could be eliminated
and greater emphasis could be lent to other phases of the edu
cational pattern of the College. The change came in time, and
quite independently of that 1929 suggestion for which, even
then, warm agreement was occasionally encountered. The grow
ing complexity of the Program of the Clinical Congress, together
with the coming of television and the acquisition by the College
of a large number of representative films of operations-all these
have collaborated, praise be, to push the large operative clinic
off the scene.

Yet you and I know that today intracardiac surgery has
brought the opera glass back into use by surgeons, who come
from the far corners of the earth and are quite content to sit
hours upon end, watching all the intricate details of pump oxy
genator techniques in the repair of intracardiac defects. Our
intrepid cardiac surgeons, however, cannot be elbowed out of
the operative field by curious and interested spectators, who sit
comfortably above the operative field from which they are safely
screened by large glass windows.

Today the Program of the Clinical Congress is perhaps un
rivaled as a source of information and instruction for the surgeon
anywhere in the world. Everything is here: an opportunity for
old friends, pupils, and teachers to meet and discuss problems
of mutual interest; to hear erudite papers; to observe movies of
operations performed by leaders in the field or to see operations
in progress on television; to sit in on panel discussions and post
graduate courses; to inspect instruments and newer develop
ments in the armamentarium of the surgeon; to visit exhibits and
observe a host of other things. In fact, College meetings have
come to have for surgeons the attraction and fascination that
a circus has for children. Moreover, these sessions seem to gen
erate the spirited enthusiasm of incurable adolescence, which
could do a large number of us great good.

Attendance at sessions of the Surgical Forum has come to
be a thrilling experience for the best informed of surgeons. Those
who came into the College thirty years ago will have no difficulty
recalling that among surgical teachers in our country of that day,
many expressed no interest in the College, feeling it had nothing
to offer them. But the Surgical Forum has compelled the most
ardent scoffers among the professors to join our ranks. It is a
great privilege also to have the presentations of the Forum avail
able in the proceedings. In my opinion, this storehouse of new
found information constitutes the only real Arabian Nights
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Reader for modern surgeons. It will be a source of great concern
and distress for many of you, as it was for me, to learn that the
Regents of the College have concluded that continued publica
tion of the Proceedings in its present format is financially im
practicable. Some way must and can be found, I feel, to insure
continuance of this important College venture which contains
perhaps the most important fruit of our annual meetings.

Serious students of surgery who watch the surgical horizon
for new developments must desire to bless the American College
of Surgeons for this important gift placed annually on the altar
of progressive surgery. When a small group of the faculty of
the University of Minnesota met with a group of physicians and
surgeons in our area 75 years ago to discuss the formation of a
University Medical School, a member of the faculty suggested
it would be proper to start the meeting with prayer-a practice,
you will note, that we too observed tonight. Let me suggest
that you join me in the prayer that the Regents of this College
will not cease their efforts to preserve the Proceedings of the
Surgical Forum, the brightest beacon light in the vast ocean of
surgical literature. There are a thousand roads to failure, but
lamentably few to success. Let us find the way.

The Proceedings of the Surgical Forum in years to come, I
feel, will become collectors items. They should constitute the
nucleus of every young surgeon's library. If you want to know
what is new in Surgery, read the Proceedings of the Forum. We
are living in the most exciting period of surgery since the be
ginnings of anesthesia and antisepsis of the mid-nineteenth cen
tury. These are the Great Books of this surgical era. They are
documenting the advances in our time. It does not matter that
you are not an experimentalist. It is the point of view that
counts. A generation of young surgeons in America nurtured on
the life-giving sustenance of the Proceedings of the Surgical
Forum will elevate and strengthen American surgery. Yes, such
a group of readers can give renewed life to the College of Sur
geons. By becoming a subscriber you and I can insure the suc
cess of this important venture. Even your investment counselor
would approve of this suggestion!

READING AND SCHOLARSHIP

Providing an opportunity for a continuing process of edu
cation has been and always will be the chief concern of the
American College of Surgeons. As we review the programs of
our sessions and make comparisons between those of yesteryear
and today, we see that research has come into much sharper
focus. We concern ourselves far less today with the purely
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technical features of surgery and more with the background,
philosophy, general outlook, and the why and wherefor of
things. And this is as it should be. The transmittal of techniques
from teacher to apprentice is as old as man himself, but the
learning process can advance at only a snail-like pace by this
method alone.

As one reflects upon the effect of these altered programs
on the surgeons who participate in them, one sees that a keener
appreciation of the true value of scholarship is blossoming
within the constituency of this College. The College serves as
a means of helping us lift ourselves to a higher level profes
sionally. The hunger and need for a well planned scientific pro
gram that exist within the membership is attested by the pres
ence of almost ten thousand persons here at these sessions.

The surgeon today is perhaps the most highly educated of
men, measured in length of years spent in the pursuit and ac
quisition of his training. Beyond the high school years, a mini
mum of twelve years of continuous training is necessary be
fore he can qualify as a surgeon, and an additional three years
of experience are mandatory before he is eligible for member
ship in this College. Yet, we shall probably have to agree that
there are few learned men amongst us. As a group, we are
deficient in the cultural aspects of life. The only way this defect
can be repaired is through years of patient study after our formal
training has been completed. All of us acquire the larger share
of our education from our professional lives. We all know too
that even the semblance of an acquaintance with the literature
of the past requires a lifetime. In our universities, the general
humanist tends to mature professionally at a later period in life
than does the scientist. It is not unusual to see a brilliant young
chemist or physicist make his most important discovery during
his late twenties; from thence through life, even though his work
fails to match the brilliance of his early discovery, he continues
to receive the plaudits of his profession. On the contrary, the
humanist remains a novice until he has been immersed sufficient
ly long in his special cultural interests to reflect a first-hand
acquaintance with the broad implications of his work.

The acquisition of cultural training and the encouragement
of broad scholarship have not been primary concerns of profes
sional colleges. Yet, acknowledging the fact that professional as
well as cultural training requires a lifelong study, professional
colleges should pay some attention to this need of their con
stituents. If the curtains of the future could be lifted for a mo
ment, it would not surprise me to observe that a decade hence
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serious notice was being given matters of this kind within our
College.

There was a time when the physician was regarded as among
the most erudite of men. Meeting the many intricate calls upon
his time, the modern surgeon and the physician, too, have be
come essentially practical men. Their many college degrees are
completely devoid of identification with the role of classical
scholarship which such degrees once connoted. Surgeons and
medical men generally, need to cultivate a sense of leisure and
detachment for the lifelong pursuit of cultural training, which
will make less evident some of the residual traces of our barber
surgeon origins. Many of you will reeall what Solomon had to
say concerning this: "The wisdom of a learned man cometh by
opportunity of leisure, and he that hath little business shall be
come wise. How can he get wisdom that holdeth the plough."

Why not expose interested persons to cultural studies within
the scope of activities of professional colleges? Certainly, we
need a quickening of the educational process in our elementary
schools. Professional eolleges like our own, I believe, have some
responsibility in these important matters.

We need OsIers, Cushings, and Fultons in our organization
to encourage the reading of books-not alone for the pleasure
they give the reader, but also for the lavish dividends which
repay the effort richly in many ways. The influence of good
books works silently upon the mind; often, as though a stirring
urge of the Divine were at work within the reader.

It must be freely admitted, however, that our educational
objectives conflict rather sharply with one another; while we
encourage the pursuit of learning and the acquisition of a broad
cultural training, we must at the same time perform the virtually
impossible task of keeping abreast of developments and advances
in our own fields of special interest. Many of you probably
look, as I do, at the medical digest journal called Current Con
tents. To list only the titles of papers published in the medical
literature of the world requires almost 100 pages in each weekly
issue! And we have not reached the apogee of the growth curve
yet.

How sad that a student who has declared his intention to
study medicine does not receive from the Dean's Office on noti
fieation of his acceptance a magic packet, making him the pos
sessor and master of all the hard-earned knowledge of the past
at the time of matriculation! If medical students only had to
concern themselves over new knowledge, the learning process
would not present such an insurmountable task. It is no exag
geration to say that acquiring understanding of the the old and
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gammg an acquaintance with evolving ideas, create the need
for supermen.

Thirty-five and more years ago, as a young surgical aspirant,
spending three hours each Saturday afternoon in the library, I
found it not too difficult to encompass most of the current surgi
cal literature of the world. Today, if one were to read during
all his waking hours, it would be difficult, if not impossible, to
digest the literature of surgery, let alone of parasurgical fields,
in which developments of great interest to surgeons are occurr
ing.

When one is away for a few weeks, and the journals have
piled up in one's study, an inordinate time must be spent to
catch up again. This must be a baffling problem for the active
practitioner of surgery, whose hours cannot be so well ordered
as those in professorial positions, who have alter egos to take
over some of the daily routine.

An excursion that Mrs. Wangensteen and I made now al
most two years ago into the great and beautiful countries of
New Zealand and Australia will illustrate this point. After a
delightful dinner in a distinguished New Zealand surgeon's home
one evening, as we were about to leave, our host asked us to
see his study. As we completed an examination of the fine
shelves of books which lined its walls, one of his surgeon friends,
who undoubtedly had been there before pulled out a door and
said, "What have you here?" Thereupon a veritable avalanche
of unopened journals came out, much to the consternation of our
host. Embarrassed, he explained that the overseas journals
arrived in large consignments by ship and it was rather dis
couraging to have them come all at once. Not being able to get
at them directly, he found it convenient to put them out of
sight. And as you and I know, out of sight is out of mind. And
so it is, much too often, I am certain, with our own reading.

A few weeks later when I recounted this storv at a small
dinner one evening in Australia, a learned profess'or at one of
the medical schools remarked that he had found good use for
the deluge of journals which descended upon him periodically.
He said that, if after a time he had found it impossible to get to
the journals which came rolled in wrapper, he took them to his
place in the country; when the wrapper was removed, it pro
vided the best means he had been able to devise to protect his
apple trees from marauding rabbits!

Where is the end of all this medical writing? Within the recent
past, articles have been written by men in high places suggest
ing that an embargo be placed on scientific experimentation. At
the turn of the century, the discovery of bacteriology, with its
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reverberating impact upon various areas of the medical field
brought a similar development, which now in turn has been
outstripped by the many changes and advances of our own time.

How is the future physician to be trained? How can he
learn all that should be taught? How can one teach all that
should be learned? As I view the enormity of the student's
task, it strikes me that teachers would be well advised to direct
the student's attention to historical aspects of medicine; that
teachers in all the various areas in medicine including anatomy,
physiology, biochemistry, bacteriology, medicine, surgery, and
all the others-would do well to list 12 to 15 epoch-making
papers in the field, each accompanied by a short biographical
sketch of the author and a few pictures of interest. Such re
quired reading would serve the important purpose of orienting
the student to the story of the development of our knowledge.
The reading of a few such papers in each area of medicine,
would, I believe, offer far greater opportunity for maturing
than would an endless perusal of texts. Merely glancing at suc
cessive editions of books suffices to show how often new infor
mation and shifts in emphaSis creep into almost every page,
suggesting too, how much is unsound that was believed to be
true yesterday. We need to lend more emphasis in the learning
process to reflection upon the great discoveries of medicine, to
the eternal truths which outlive the shock of empires and the
rise and fall of nations.

THE GROWING IMPACT OF RESEARCH UPON SURGICAL TRAINING

The post-World War II period in our country has witnessed
an unprecedented intensification of research in all scientific lines.
Universities, medical schools, and research institutes have re
sponded to the challenge enabling medicine to participate in
this extraordinary development. Our surgical clinics throughout
North America too have captured the spirit of research as re
flected in the scientific programs of this organization and the
meetings of the University Surgeons and other surgical groups.

In 1940, the total national expenditure for medical research in
this country was $45,000,000. In 1959, Congress alone appropri
ated $400,000,000. Additionally, industry, private philanthropy,
voluntary health agencies, and endowment funds continue to
contribute increasing amounts, emphasizing the great importance
of research for advances in medicine. On every hand, citizens
see how the benefits of research redound directly to themselves.

There is such a thing as ferti~ity of aggregates. It would be
good indeed if each year at these sessions we were privileged to
hear a major address from a productive scientist working in an
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interphase which borders on the advance of surgery. The world
stands in great need of transpollination and synthesis of ideas
among the sciences. The occasional appearance here of persons
of the stamp and catalytic influence of a Thomas Huxley of an
earlier generation could do a great deal to instill a desire in
young surgeons to learn something of the techniques and
methods of zoologists, botanists, chemists, biophysicists, gene
ticists, physiologists, biochemists, and a number of related
specialists.

Two years before my initiation into this College, I wa~

privileged to spend a Wanderfahr abroad, visiting the surgical
clinics of Western Europe and the British Isles. I was tremen
dously impressed by what I saw and by the great learning of
many of the professors whom I met in this interesting trek.
Only in two places, however, did I find an existing experimental
surgical laboratory in which personnel of the Department of
Surgery were actively working every day: in Heidelberg under
Eugene Enderlen, and in Edinburgh under David Wilkie. In
most German surgical clinics, space for the purpose was made
available only if someone came up with a specific problem upon
which he wished to work. Otherwise, the laboratory (often only
a small room) remained vacant. This apparently was true even
in Billroth's day in Vienna.

Halsted gave the experimental laboratory its first useful im
petus in the training of surgeons nearly 70 years ago. Through
out his long professional experience, he and his associates work
ed there almost continuously, and it is quite proper to say that
Halsted's best work was done in the laboratory, even in the
period when surgeons credited research as having little or no
bearing upon the training of the surgeon. At the University of
Minnesota four decades ago, when I was a medical student,
some of our clinical teachers had little sympathy with the atti
tudes that research was important in the training of surgeons.
One did not need to strain his ears to detect reverberations sug
gesting that anyone who capitulated to such a device was merely
trying to work his way up the academic ladder with the help
of a typewriter and a few white rats!

We have seen, I believe, only the beginnings of recognition
of the importance of research in the training of surgeons. In
fact, I have no misgivings over saying here in the presence of
this distinguished audience that some of our most illustrious
surgeons in America today developed their skills and talent and
had their visual fields enlarged and their vision sharpened by
contact with problems in experimental laboratories. Surgical
accreditation boards, I am certain, more and more must come
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to recognize the great potential of this important facet of train
ing in the making of surgeons.

It is easy to understand why this recognition has come about
slowly. In the first place, a laboratory has to be built and sup
port for it has to be found. On the contrary, large hospitals
came into being very directly attending the growth of large
population centers in this and other countries. Bed occupancy
of our hospitals derives support from existing agencies, which
support, of necessity, must be found for experimental labora
tories.

Even for the surgeon, whose thoughts are directed largely
toward practice, I have the definite feeling that if he could
spend six months to a year of his training in an active, experi
mental surgical research laboratory, he would be a better sur
geon. In fact, there are certain types of surgery which our
trainee would not be competent to perform without experience
in the laboratory.

Moreover, this development is occurring throughout the
world. Today, when one visits England, Scotland, Scandinavia,
and Germany, he will find there too increasing acceptance of the
great importance of the laboratory in the training of surgeons.

WHO WILL PERFORM THE SURGERY OF THE FUTURE?

In most European countries, as well as in Great Britain,
virtually all surgery is done by trained and qualified surgeons.
In this country, on the contrary, studies made by Dr. Fred Col
ler, eminent member of our College, have shown that approxi
mately one-half of all surgery is done by persons not qualified
primarily as surgeons. (Ours, of course, has been essentially a
pioneer country, and up until the time of transcontinental air
plane travel, even some of our friends on the Atlantic seaboard
were wont to believe that we were still fighting Indians in the
Midwest and Far West!)

There no longer exists in our country the justification for the
tradition that anyone licensed to practice medicine is also com
petent to perform operations. The American surgeon at the turn
of the century, of course, did general practice and culled his
surgical cases from it. This situation ceased to exist many years
ago. If local and national accreditation groups, working to
gether, fail to curb practitioners untrained and unqualified in
surgery from performing major operations, steps will need to be
taken with licensing boards to establish better controls in the
public interest.

On the one hand, we hear that there are too few surgeons
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to perform the surgery that needs to be done today; on the
other, one hears that in some areas, young, well-trained, and
qualified surgeons have an extremely difficult time getting a
foothold in practice. On this score, I believe that the surgeon
of the future will probably perform fewer operations than some
surgeons perform today or than many surgeons performed thirty
or more years ago in this country: at that time it was not unusual
to see a surgeon do five to eight major operations every day he
operated. In areas where goiter was prevalent, more than a
dozen patients not infrequently would be scheduled for goiter
operation on one surgeon's list.

Now, every surgeon knows that it is manifestly impossible to
perform a large number of difficult operations within the space
of a few hours with a few hours with a uniformly high degree of
excellence. There is such a thing as fatigue of the body, but per
haps even more important in the surgeon's work is fatigue of the
spirit, attending the frustrations of diffcult procedures. In fact,
for surgeons interested in cancer surgery, I would venture to
say that in future years one or two such operations as gastrec
tomy or esophageal excision for cancer is all a surgeon will do
in one day-that is, if he is to do them well.

Who then will do all the surgery that needs to be done'?
Obviously more places need to be developed for the formal
training of surgeons. In metropolitan areas where medical
schools exist, there is an opportunity for affiliation of voluntary
hospitals with university surgical clinics. Such a scheme has
existed in several areas for years and is becoming accepted
throughout our country. Whe;1 the importance of the laboratory
in the training of surgeons becomes more keenly and generally
appreciated, not only in university centers but also in voluntary
hospitals, there will be a tremendous impact upon augmenting
and providing adequate training facilities for the development
of future surgeons. The laboratory trains the surgeon's hand
while it schools him in the disciplines of observation, thinking,
and reasoning. When this type of program is started in a volun
tary hospital, an acceleration of interest becomes evident in all
of its activities. Mention too must be made of the great contri
bution of our Veterans Hospitals in the training of surgeons in
this country. Their efforts continue to have important and grati
fying repercussions upon the training of American surgeons. Our
armed forces, too, in many areas have created excellent oppor
tunities for continued training for surgeons and other medical
specialists.
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HOSPITAL AND SURGICAL PRACTICE OF THE FUTURE

When we consider the increase in specialization which has
occurred in our own time, it is not difficult to believe that thirty
years from now we will see a flowering of the clinic idea. if
voluntary hospitals can come to participate and cooperate in the
broad training of medical and surgical specialists, every com
munity might have within reach a clinic staffed by well-trained
and competent specialists. We shall always need a large number
of general practitioners. But, when the time comes that special
ists are available to do all the work which needs to be done, the
activity of the general practitioner will be somewhat more lim
ited, and perhaps then the evil of fee-splitting, so rampant still
among surgeons in certain parts of our country, will disappear.

Where will we find the personnel to meet the multiplying
problems of hospital care? The answer, I feel, is obvious: We
need to train many more hospital aides. Those in this audience
of my vintage, who became medical students forty years or more
ago, will remember that the clerkship in many of our curricula
was just then beginning to come on the scene. The internship,
particularly for the specialist, is far less necessary now than then.
Our medical schools cannot begin to supply the number of in
terns that are necessary to staff our hospitals. Moreover, in
hospitals where interns are most needed, they are least in evi
dence. Long before the novice of thirty years hence comes for
ward to receeive his diploma from the College, I believe the slave
labor of the interns will have ended! A large share of his present
duties will have been taken over by hospital aides and high
school graduates who have been given a two-year period of spe
cial medical and hospital training.

It seems to me that this is an important field for both young
men and women. The persons most skilled in getting into the
veins of prospective blood donors in our Red Cross Centers
during World War II were nurses trained for the purpose. Much
of the routine ward work of the surgical intern of today, very
important in itself, can and should be done, I believe, by such
hospital aids. The hospitals of America can absorb a quarter
of a million or more such people during the next decade. We
need to think seriously about the training of operating room
technicians and medical, surgical, urologic, orthopedic. neuro
surgical, and other types of hospital aides. The program of the
Army with hospital corpsmen demonstrates very well how this
can be done. The time has come to cease haggling over trivial
matters of protocol and to develop in our exist~ng hospitals under
the combined auspices of hospital administration and nursing
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personnel, areas in which young persons eager for the tasks
can be trained; this is important work, which now too frequently
goes neglected to the anguish and heartache of our patients,
their relatives, and the medical profession.

There is a good deal of heavy as well as routine work to be
performed on the wards, and an increasing number of young
male hospital personnel will be welcomed there, I believe
even by the nursing profession. Ever since the orderly's task
included polishing the general's shoes and holding his horse,
that word has had an unpleasant connotation for most of us.
Since Florence Nightingale converted almshouses into hospitals,
we have come to associate in our minds the hospital with pretty
young women in white. The male hospital patient may yearn
for the young miss with the pretty face when his tray comes, or
his back is to be rubbed, but making their occasional rounds will
be the competent Station Nurse and her entourage, who can
deal with the situation, and can supervise young ward-aids.
Mindful, too, of the migratory disposition of today's young nurse
and of the interruptions in her work occasioned by the respon
sibilities of motherhood, we should begin to examine the suit
ability of fitting young men for some of these tasks.

What I am also saying is that our medical curricula are good
enough today so that the young specialist can step directly from
medical school into his field of training without the internship
period. He should immediately become a Fellow or a Resident
of whatever discipline he intends to follow. And as time goes
on, the training within these disciplines will be broadened and
improved so that on completing his indenture our specialist will
be better trained than he is now even with the added internship.
General practitioners of the future will probably need two years
of hospital experience to equip them for the demands of their
duties before they engage in practice.

Will the time ever come when segments of our medical pro
fession will receive less training than that required by our medi
cal school today? Let us recall that universities which give
courses in hospital administration provide a degree after one
year of instruction and an additional year of hospital experience.
Obviously, Hospital Administrators are allowed to mature and
season on the job. In a few years, one finds them dictating to
the hospital staff. So knowledgeable have they become in the
meantime! Yet you and I know that professors, presidents and
other persons in high office are extended the courtesy of matur
ing and growing under responsibility. There is no substitute for
experience. Prospective physicians and surgeons cannot absorb
all that their teachers expect them to know. no matter how long
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the curriculum; yet, presently the earnest student surpasses in
accomplishment those who taught him.

Will Mayo, one of the wisest heads of the medical profes
sion in his day, once told me he believed that one day it would
be feasible to consider some fragmentation in the training pro
gram for certain segments of our profession. In the same vein,
Will Mayo continued with that disarming and winsome twinkle
in his eye: "The general practitioner will need the longest train
ing as an undergraduate, and the highly specialized otolaryn
gologist the shortest." Certainly medical educators should think
seriously about techniques to accelerate the medical school cur
riculum. Its present great length is discouraging to many young
men and women who contemplate medicine as a career. Some
experimentation with the curriculum with these objectives in
mind will serve many useful purposes, and can improve rather
than impair the training of future physicians.

THE COLLEGE AND THE FUTURE

Ian Aird, distinguished English surgeon and educator and
Honorary Fellow of this College, remarked to me recently that
the activities of the Royal College of Surgeons of England often
reminded him of a University. This is as it should be. What
activity of a professional coIiege is more important than pro
viding adequate opportunities for the continuing education of
its membership? In fact, advisory committees within the College
in future years, I believe, will come into being to advise with the
Regents and groups outside the College on matters bearing upon
our future growth and development. Isolation in the broadest
meaning of the word is gone forever. The future life, fortunes,
and fate of this College are indelibly intertwined with that of
universities, medical schools, government, licensing boards and
professional groups like our own. It is perhaps of more than
passing interest to us now that the Board of Regents of the Uni
versitv of Minnesota in 1914 on the advice of Will Mavo, who
was ,i distinguished member of that Board for 32 years, indi
cated that the Regents "would welcome any proposition from
the American College of Surgeons looking toward the establish
ment of a permanent home on the University of Minnesota
Campus." The minutes of the Board of Regents of the Ameri
can College, I believe, carry no suggestion that the matter ever
came before them for discussion.

For many of the members of this organization, the College
represents the major continuing tie through active professional
life, with an institution or corporate body whose professed pri
mary interest is an opportunity for continued professional edu-
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cation. The diplomates who join our ranks tonight should ex
pect to discover here an intellectual atmosphere friendly and
stimulating to self-improvement and to the acquisition of know
ledge. It is hoped that you would encounter here the challenge
to strive to excel in your profession so that your mission in life
becomes enriched by becoming identified with this College.
If you cannot find this incentive here, the College has failed
in its most important errand, or you have come to us not com
pletely alive to the possibilities or appreciation of the oppor
tunities which are open to you here.

This College has done a great deal to elevate minimal accept
able standards in many areas of the surgeon's activity. We now
need to elevate our sights so that every segment of surgery will
experience an upward surge.

Perhaps the most important function of leadership is to
establish goals and design ways by which those ends may be
met. Hospitality to new ideas is one of the most important
qualities of superior leadership. The leadership of this College
has the acuity of vision, I know, not to see too many lions in
the way. . .

Napoleon's soldiers referred to him as "Cent Mille." "Napol
eon," said the Duke of Wellington, "is the moral equivalent of
40,000 men on the field of battle." In our own time, we have
seen what the moral courage of one man accomplished when
the Nazi hordes had ridden over most of Western Europe with
in the space of a few months from the declaration of war by
Hitler and his mobsters. Only the courage of that man stood
between the fate of Europe and defeat. When the fall of France
was imminent in June, 1940, it was the voice of Winston
Churchill, ringing out in clarion tones that heartened, rallied,
and stiffened British resistance. To the end of time, Churchill's
words of undaunted courage will re-echo from the lips of school
children and persons in high places. Said Churchill: "We shall
defend our island, whatever the cost may be, we shall fight on
the beaches, we shall fight on the landing grounds, we shall fight
in the fields and in the streets, we shall fight in the hills, we shall
never surrender." The fate of the world hung suspended upon
those stirring words and courage of that man.

From a succession of chairmen of the Board of Regents and
strong Administrative Officers, this College has had wise counsel,
skilled and resolute leadership. The inspiration which this
organization has received from men like George Crile, Irvin
Abell, Arthur Allen, Evarts Graham, and Isadore Ravdin at the
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helm, guarantees the continuing growth of influence of this
College in elevating surgical standards in every activity of the
surgeon throughout our land.

Having come freshly into office, without a first-hand ac
lluaintance with the nature of the current problems confronting
the College, the President has through this happy arrangement
the privileged opportunity of allOWing his imagination to roam
unrestrained by the opinions of directive forces within the Col
lege. It is unnecessary for me to remind you therefore that anv
observations made by me this evening have not yet had the
benefit and advantage of scrutiny by the collective wisdom of
the Governing Boards of the College.

MEDICAL TRAINING AND RESEARCH AS

INTERNATIONAL EXPORT COMMODITIES

The period before World War II witnessed admission to this
College of the last group of diplomates to receive medical in
struction from teachers who had received part of their training
abroad. America, long dependent upon European influences for
the maturation of its own teachers, finally has come of age.
America is today repaying its great debt to European sources
and masters by offering graduate opportunities in our own lab
oratories to students from foreign lands for the acquisition of
research techniques that are essentially American in origin.

Thus we see that medical research is truly exportable. At
present in the scales of international exchange, our balance is
a little on the export credit side. Only a continuing interest in
research can keep it that way. Medical research, like bread,
is an international commodity and is probably the only article
of commerce that is tax free to all people of the world.

The question uppermost in the minds of all throughtful men
today is: Can we avoid war? The experience of the past two
World Wars has taught us that international amity is not to be
achieved by vanquishing our enemies; it is not that easy. We
must learn to see eye to eye with those who diffeer from us.
Understanding and friendship among nations can be nurtured
only by the same conditions which cause personal friendships
to flourish.

When the world about us has become so good we could not
wish it better, Utopia will have arrived. Mindful of the great
contrast and the lag between improvement in our moral conduct
and our intellectual development, we can see it will be a long
time until the millennium arrives. The moral guides or codes
of all religions of the world are essentially the same and are well
expressed in the commentary of Micah; which is inscribed ahove

:366



THE MEDICAL BULLETIN

the statue of religion in the Library of Congress. It reads: "What
doth the Lord require of thee but to do justly, to love mercy
and to walk humbly with thy God"-a beautiful rule of life re
echoed essentially in the preachments of the Sermon on the
Mount. But if to do good "were as easy as to know what were
good to do," as Portia said in the Merchant of Venice, we would
see far less evidence of struggle between men and nations about
us. We are not in need of a new world, but we need better men
in it. Man's capacity for happiness lies largely within himself.
He must learn to cultivate the spirit of gladness, made easier
by experiencing the pleasure and satisfaction of serving his fel
low man. Only he who strives to bring happiness to others will
find it for himself. This is one of the most important lessons
which life has to teach us.

We surgeons despite our troubled lives should have an im
portant advantage in our search for the road to happiness. It is
the surgeon's privilege to witness how people are disciplined by
physical illness. Nature bestows bountifully on each of us un
told blessings. Many a man in the school of affliction, finding
it necessary to sacrifice part of his body to lengthen life or make
it more endurable, has learned from his tribulations more philo
sophy than is taught in our universities and acquired greater
peace of mind than can reach him from the best pulpits in our
land.

The late Carl Eggers, a distinguished member of this organi
zation, born in Germany, and trained in one of Germany's
medical schools, returned to his native village a few years be
fore he died. There he was handed the keys to the city by the
Mayor. When asked to write a comment in the guest book, he
meditated for a moment and then wrote: "It is so easy to do
good and it makes one so happy." The world could take note,
to its profit, of this wise observation. It is the great privilege
of every member of the medical profession to work for causes
and things higher than himself.

Are the techniques of binding up and healing the physical
wounds and ills of man-are these far different from those that
need to be invoked in overcoming difficulties which separate
men? In the final analysis, discovery of the proper design when
applied with sympathy and understanding will often yield a re
sult, unknown to brusque, less thoughtful and unsympathetic
methods. Sympathy is the universal solvent, which is most likely
to resolve and dispel the perplexing anxieties of the world. I
once heard a small child say concerning her nurse: "She has
kind hands." What a perceptive observation! Kindness cannot
be feigned: it is something that the blind can see and the deaf
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Can hear. We all need to employ this essential ingredient of the
good life far more liberally in our relationship with our associ
ates. Abraham Lincoln, severely rebuked by a critic for a spirit
of leniency, replied, "Do I not destroy enemies by making them
my friends?"

There are still a number of diseases of men which our pro
fession regards as hopeless or incurable. Yet as advances are
made this list grows smaller. And so too on the international
scene, there are undoubtedly difficult and unresolvable situations
seemingly without hope, but yet, effective and continued efforts
at communication can remove the hard shell of misunderstand
ing. Let us hope that the steps that President Eisenhower has
initiated to resolve some of the differences which separate men
on the international scene today-that these discussions can be
continued so that lasting peace may come in our time, Profes
sional organizations like our own can help achieve international
amity by promoting friendly relations with members of our
respective professions throughout the world. One of the impor
tant goals of the American College of Surgeons should be to en
list the help of physicians everywhere in making our dream of
abiding peace a reality.
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• 1923
Eleanor M. Bohnsack Crim is now Medical Superintendent of

Bethesda Hospital in the city of Ambur, North Arcot District,
south portion of India. Dr. Crim recently wrote to the University
of Minnesota Medical School seeking verification of her medical
degree. Her medical diploma, she wrote, is packed away at
home in Fargo, North Dakota, and she needed proof of her qual
ifications for joining the local medical council.

• 1924
H. E. Bakkila was named Chief Elect of Miller Memorial

Hospital in Duluth, Minn. Other 1960 officers are Dr. H. J.
Walder, Chief of Staff, and Dr. J. J. Halbert, Secretary.

• 1928
Cyrus O. Hansen was elected a Fellow of the American

College of Radiology for "outstanding contributions and service
to Radiology." He was honored Feb.."5 in New Orleans, La.

John F. Briggs, St. Paul internist, spoke on "The Story of the
Voluntary Health Agency" before two groups in St. Paul recent
ly. On Feb. 8 he addressed the St. Paul Junior Chamber of
Commerce, and on Feb. 11 he spoke at the annual banquet of
the Twin City Retail Druggists Association. Dr. Briggs is a
past president and among the founders of the Minnesota Heart
Association.

• 1930
Victor E. Johnson, Director of the Mayo Foundation, Roches

ter, Minn., addressed an Augsburg College convocation Feb.
17 on the topic "Adventure in Medicine."

Richard S. Rodgers presented a paper titled "Bladder Care of
the Debilated Patient" to the January meeting of the Hennepin
County (Minneapolis) Medical Society.

• 1931
Stuart Lane Arey was elected Chief of Staff at St. Barnabas

(Minneapolis) Hospital. Robert D. Semsch ('43) and John A.
Haugen ('30) were named to the Hospital's executive committee.
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• 1931
Lawrence E. Ulvestad of East Orange, New Jersey is an As

sociate Professor of Clinical Surgery at Seton Hall College of
Medicine, Jersey City, N.J. He is also an Attending Surgeon at
the Medical Center, Jersey City, and is an Associate Attending
Surgeon at the Medical Center in Orange, New Jersey.

• 1937
John E. Skogland has been in the private practice of Neurol

ogy in Houston, Texas, since 1944. He also owns and directs
EEG laboratories in Houston and in Pasadena, Texas.

Arnold J. Kremen and a number of other Minneapolis phy
sicians participated in the annual meeting of the Flathead
County Medical Society of Western Montana during January.
Among alumni combining a ski holiday with the scientific meet
ings at Whitefish, Montana, were CarlO. Rice ('25); Stuart
Lane Arey ('31) and R. C. Gaard ('45).

• 1938
Roy C. Pedersen was elected Chief of Staff at St. Luke's

Hospital, Duluth, Minn. Dr. Samuel N. Litman (Med. '22),
also of Duluth. was named Chief Elect.

• 1941
John K. Grotting and Mrs. Grotting of Minneapolis an

nounce the birth of a son, Steven Burch, on December la,
1959.

W. Compere Basom, Orthopedic Surgeon in EI Paso, Texas,
has been appointed program chairman for the next national
meeting of the U.S. Chapter, International College of Surgeons,
Orthopedic Section.

• 1942
Irving C. Bernstein and Mrs. Bernstein of Minneapolis an

nounce the birth of a son, Paul Steven, on November 23, 1959.

• 1943
Robert R. Giebink, Sioux Falls, S.D., has been an Orthopedic

Surgeon in that city since 1953. He writes that his family now
includes seven children.
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• 1943
John B. Moyer, Duluth internist, is serving as 1959-60 Secre

tary of the Minnesota Heart Association.

• 1944
Douglas T. Lindsay, practicing in Fargo, N.D., is President

of the North Dakota Chapter, Flying Physicians Association.

• 1945
George R. Martin and Mrs. Martin of Minneapolis announce

the birth of a son, George Riley, Ill, on January 7, 1960.

• 1946
Robert R. Cooper, Minneapolis ophthalmologist, has taken

over the practice of Dr. Charles E. Stanford, who has retired
after 37 years.

• 1948
A daughter, Lisa Montell, was born to Rollin M. Hansen and

Mrs. Hansen on January 4, 1960. Dr. Hansen is in practice in
Minneapolis.

• 1950
David Gold and Mrs. Gold of Minneapolis announce the

birth of a son, Jacob Avron, on December 16, 19,'59.

• 1951
W. L. Pew is in private practice of Pediatrics in Eugene,

Oregon. He reports his main interest at the moment is helping
to establish a new "Doctor's Park" on 15 acres of ground in
Eugene which will accommodate about SO physicians.

• 1953
Frank S. Preston and Mrs. Preston of Minneapolis announce

the birth of a son, William Allen, on November 29, 1959.
Paul A. Williams and Mrs. Williams of Minneapolis announce

the birth of a son, Thomas Lee, on December 7, 19.'59.

• 1954
A daughter, Karin Lisa, was born to Melvin P. Baken, Jr.,

and Mrs. Baken of Minneapolis on December 27, 19,59.

• 1955
Richard B. Ellingson was appointed a fellow in Ophthal

mology in the Mayo Foundation, Rochester, Minn., on Jan. 1,
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1960. He was formerly in private practice in Rochester and has
completed a tom of duty in the U. S. Army Medical Corps.

• 1958
Wendell Engelstad, who is associated with the Siegel-John

ston Clinics of Virginia and Eveleth, Minn., spoke on "Good
Physical Health for Children" Jan. 21 at a Parent-Teachers As
sociation meeting in Eveleth.

H. Laurence Schochet and Mrs. Schochet announce the birth
of a daughter, Joanna Lynn, on December 13, 1959, at Fort
Benning, Georgia, where Dr. Schochet is on duty with the
U.S. Arm\".

MEDICAL ALUMNI
Send your personal news to the MEDICAL BULLETIN

on the form below. Yom contribution to "Alnmni Notes" will
be welcome.

:"Jame .

Address _

Class of _

- -----------------

Detach and mail to: The Editor
University of Minnesota MEDICAL BULLETIN
1342 Mayo Memorial
University of Minnesota
Minneap~lis 14. Minnesota
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Coming Events
University of Minnesota Medical School

COURSES IN CONTINUATION MEDICAL EDUCATION
DURING 1960

March 28-April 1

April 7-9 .

April 11-13

April 21-23

May 2-6 .

Endocrinology for Physicians

Emergency Surgery for General Physicians

Radiology for General Physicians

Otolaryngology for General Physicians

Intermediate Electrocardigoraphy for General
Physicians and Specialists

May 9-11. . . . . Cardiovascular Diseases for General Physicians
and Specialists

May 16-18

May 23-27

June 13-15

Continuous in 1960

Psychiatry for General Physicians

Proctology for General Physicians

Gynecology for Specialists

Cancer Detection for General Physicians

Courses are held at the Center for Continuation Study or at
the Mayo Memorial Auditorium on the campus of the University of
Minnesota. Usual tuition fees are $10 for a one-day course, $40 for
a three-day course, and $65 for a one-week course. These are subject
to change under certain circumstances.

Register early. For further information write to:

DmECTOR
DEPT. OF CONTINUATION MEDICAL EDUCATION
1342 Mayo Memorial- University of Minnesota
Minneapolis 14, Minnesota
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