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The

Neurosurgeon

Our happy and rewarding meeting in New Orleans has

become Academic History. A cold winter has melted away along
with the meetings of the springtime. The Harvey Cushing gath
ering m Philadelphia ran down the curtain on the circuit tours,
Ind summer too quickly is upon us. Our first number of THE
NEUROSURGEON pokes its head lately on the horizon.

We are gratified with the election of four new active
members and two corresponding members -- George Hayes,
William Lougheed, Robert Porter, and Richard De Saussure;

Tnd F John Gillingham and Kristian Kristiansen. They will
represent a generous contribution to the Academy and we believe
the Academy will bring rewarding pleasure to their neurosurgical

careers.

At present we are missing some of their biographical
material and photographs for presentation at this time, but
hopefully such can be included in subsequent numbers.

GEORGE J. HAYES

George obtained his Bachelor of Science degree at the
Catholic University of America in June of 1940 and his medical
degree from the Johns Hopkins Medical School in November of
1943 He interned at the Johns Hopkins Hospital from January
to October of 1944. His additional training included that at the
Lahey Clinic from October 1944 to February 1946, the Duke
University Hospital from July 1949 to June of 1950, and the
Georgetown University-Gallinger Hospital Service from Septem

ber 1951 to January 1952. He entered the U. S. Army Medical
Corps in February 1946 and has been Chief of the Neurosurgical
Service at Walter Reed General Hospital for several years. He
has been Clinical Professor of Neurological Surgery at George
Washington University since August 1961. He has the rank of
Colonel in the Medical Corps and has some twenty-three publi

cations to his credit.



RICHARD and PHYLLIS DE SAUSSURE

RICHARD LAURENS De SAUSSURE, Jr.

Richard obtained his AB degree from the University of

Virginia in 1939 and his MD degree in 1942. He interned at the

University of Virginia Hospitals from 1942 to 1943. His neuro-

surgical training was also received at the University of Virginia

Hospitals from July 1946 to June of 1949. He studied neuropathology

and neurophysiology at the Cincinnati General Hospital from Septem

ber 1947 to May 1948. He served in the Medical Corps of the Army

of the United States from July 4, 1943 to July 1946. He was secre

tary of the Congress of Neurological Surgeons from 1957 to 1961;

vice-president from I960 to 1961, and president 1961-1962. He

has eight scientific publications to his credit.

WILLIAM M. LOUGHEED

William graduated from Upper Canada College, Toronto,

Ontario in 1942 and obtained his medical education from the

University of Toronto from 1942 to 1947. After serving a year's

internship at the Toronto General Hospital from 1947 to 1948 he

went into general practice for one year. From 1949 to 1950 he

was resident in the Department of Physiology at the Banting and

Best Institute following which he served six months as resident

in medicine at the Toronto General Hospital. Then followed six

months in General Pathology and a year as Senior Resident in

General Surgery and cardiovascular surgery at the Toronto

General Hospital. In July of 1952 he was resident in neurosurgery

at the Toronto General Hospital for a period of six months and

then spent a year as resident in neurosurgery at the Massachusetts

General Hospital under Jim White and Bill Sweet. From January

1954 to July of 1955 he was Clinical Assistant in Neurosurgery at

the Toronto General Hospital. He has some eleven publications

to his credit.



ROBERT WILLIS PORTER

Robert received his medical degree from Northwestern

University in 1951 and a Ph. D. in anatomy from the same university
• 1952 He served his internship at the Los Angeles General Hos-
iital from 1950 to 1951. From 1951 to 1952 he was a United States
public Health Fellow at the University of California Medical Center.

He was resident in neurological surgery at the Veterans Adminis
tration Hospital in Long Beach, California from 1952 to 1955. He
has been Chief of Neurological Surgery at the same institution
since 1958. He was Lecturer in Anatomy from 1951 to 1952,
Assistant Clinical Professor from 1952 to 1955, and Associate
Clinical Professor of Anatomy since 1958 - all at the University

of California at Los Angeles. He has several important scientific

papers to his credit.

JOHN GILLINGHAM

Both of our two new Corresponding Members are well-

known to many in the Academy. John has just been appointed

Professor of Surgical Neurology at Edinburgh. We are pleased
to have obtained the fine photograph of Professor and Mrs. Gill-
ingham for THE NEUROSURGEON, as well as his Curriculum

Vitae, of which only a part will be included here.

From 1950 to 1962 he served as Consultant Neurosurgeon

and Deputy Director of the Department of Surgical Neurology,

Royal Infirmary of Edinburgh, Bangour Hospital, and from I960
of Western General Hospital. During this time, moreover, he
was Examiner for the Royal College of Surgeons, Edinburgh. In

1957 he was Hunterian Professor of the Royal College of Surgeons

of England. Additionally, he is a Fellow of the Royal Society of



Medicine, a Member of the Medico-Chirurgical Society of Edin
burgh, a Member of the Society of British Neurological Surgeons,

a Member of the Advisory Council of British Neurological Surgeons
from 1956-1960, a Corresponding Member of the Scandinavian
Neurosurgical Society, and a Corresponding Member of the

Sociedade Luso-Espanhola de Neuro-cirurgia. Additionally, he
has many important publications to his credit.

KRISTIAN KRISTLANSEN

Our other Corresponding Member is Professor of Neuro-

surgery at Oslo Kommune, Ulleval, Oslo, Norway. He is also

President of the Nordisk Neurochirurgisk Forening.

***

JOHN MOYER MEREDITH

1905 - 1962

Our past year was saddened by the death of John Moyer

Meredith, December 16, 1962, of bronchogenic carcinoma. We

are happy John and Etta were with us in New Orleans where all

of us enjoyed so much the pleasure of their company.

John graduated from the University of Pennsylvania

School of Medicine in 1930, was assistant clinical professor of

neurological surgery at the University of Virginia School of

Medicine from 1937 to 1941, associate professor of neurological

surgery at the Medical College of Virginia from 1941 to 1951 when

he became professor and head of the department of neurological

surgery. He was president-elect of the Richmond Academy of

Medicine. John was elected to the American Academy of Neuro

logical Surgery in 1946. He was active in attending meetings and
expressing a continued interest in the affairs of the organization

which was always close to his heart.



We are including the presidential address given by
r Hunter Shelden at the New Orleans meeting, "Wave Lengths,

Absorption, and Resonance". This proved a most interesting,
original and provocative paper which we will all appreciate having

as a permanent record in the Academy.

Wave Lengths, Absorption, and Resonance

It has been a distinct honor and pleasure to have served
these past two years as President of the Academy. Custom has
decreed that the retiring President have the opportunity to express

some words of wisdom and ideas for the future guidance of the

organization.

I have no words of wisdom to impart and I am confident
that the future of the Academy will be in competent hands that
require no prophecies to guide them.

The title "Wave Lengths, Absorption, and Resonance"
mav sound somewhat confusing and, indeed, this is true. Never
theless, the subject has interested me for a number of years and
the present situation allows me to present some ideas I have re
garding the relationship between medicine and technology;
disciplines which are diverging at a rapid rate without adequate
liaison. There are innumerable neurosurgical problems that

require bilateral attention and action if we are to continue to
increase our basic understanding of the function of the nervous

system.

The development of new methods often requires a different
approach; at times, even a radical change in our visualization of

basic structures and reactions.

Over the past twenty-five years we have witnessed
scientific developments that have changed our manner of living
and even our habits. These have occurred because of the basic
trend in science toward the pure fundamentals, the identification
and nature of the smallest particles, and how these bits of matter,

plus energy, combine and function.

As this goal is approached, Basic Science, as you and
I knew it in school; i.e., physics, chemistry, and mathematics,
are becoming so interrelated, so interdependent, that these branches



have practically lost their individuality and, some day soon, a

state of unity will be described by some common denotninator

such as technology.

Over the years I have had recurring periods of specu

lation regarding tumors of the nervous system. I have asked

myself countless times why brain tumors act and react as they

do.

Why do tumors develop? Do they develop in normal

cells or do they develop because of some extrinsic reactions to

substances in the cell?

Why do tumors occur less often in the neurones and

conductive tissue? Has the electrical field anything to do with

it?

Why do some tumors such as medulloblastomas melt

away with irradiation while others, such as meningiomas, remain

unaffected by any amount of irradiation?

Unless we humans differ greatly from the rest of nature,

the production of new cells must require energy. Since tumor

cells do not develop all over the brain at one time one must

postulate that the application of this energy is focal since the

tissue from which they arise is widely distributed. Furthermore,

since the cells of a tumor arising at the frontal pole from glial

structures may vary in their degree of malignancy, one must

consider that the more active cells possess greater energy. One

might also postulate that the younger the cell the greater its

energy level.

It is probably more than coincidental that the many sub

stances which have been proven carcinogenic, such as chemicals,

sunlight, and large units of irradiation, are also potent sources

of energy.

Sunlight, x-ray, and gamma rays are all electromagnetic

waves without apparent mass, and it is possible that a chemical

may be considered as mass plus a specific wave length. For

example, the Sun. is a complex molten mass from which electro

magnetic waves radiate and produce chemical reactions here,

on earth, by the enormous amount of energy in its visible and

invisible waves.

At this point it might be well to propose a different



approach to the treatment of tumor cells by utilizing frequencies
in the visible and near-visible portion of the spectrum; in other
words, in the frequency range within which nature produces its
most astonishing constructive reactions, thus suggesting that if
we use frequencies in the visible and ultraviolet region which
are selectively absorbed by many fundamental substances in
corporated in living cells, sufficient energy could be introduced
by resonance to break chemical bonds. That is, instead of trying
to make a tumor cell ingest something that will kill it, we might
consider giving it something it likes then destroy that substance
bv resonant vibration of high energy and, in the process, destroy
the cell as well. This is in contrast, of course, to present ir

radiation which destroys cells by dense ionization.

Consider the spectrum and notice that Nature's physio
logical reactions occur only in this relatively narrow band from
infra-red through ultra-violet. Yet in this range, vision, photo

electric activity, reaction of DNA to ultra-violet (the seasonal
clock in plants due chiefly to red, which determines the growing
and flowering cycle), movements of leaves toward light, especially
blue light, as well as the phenomenal process of photosynthesis.

Since this reaction is initiated by the photolysis of certain
oxides, it deserves mention because of the large amounts of energy
involved. Actually, 675 kcal are required to synthesize one mole
of glucose. (675 kcal-6750 cal (one match burning-approximately

500 cal )).

Photosynthesis is the process which takes carbon and
several common elements from the environment and builds them

into the substances of life.

The Plant finds these substances already bonded to oxy

gen in oxides such as CO2, H2O, and NO3. Before the plant can

bind these together as organic compounds it must remove some

of the excess oxygen as O2 gas, and this requires a large amount

of energy. Green plants obtain this energy by trapping sunlight
and using this energy to break the strong bonds with oxygen and
form weaker bonds with other elements, forcing oxygen atoms
to pair as O2 gas. Thus, this freeing of O2 in photosynthesis is

the opposite reaction to cell respiration.

During photosynthesis two key energy-containing com-

pounds are formed--ATP (adenosine triphosphate) and pyridine
nuclectide. Arnon has stated that these are the universal energy



currency of living cells and are made in mitochondria.

Since Energy is proportional to frequency, it is likely
that the variable energy level of tumor cells is indeed merely a
matter of frequency. In other words, tumor cells may be differ
ent in action and reaction because of variations in the frequency
of their electromagnetic waves. It is feasible that each tumor
cell could possess a specific wave length as well as frequency
and that these differences account for their great variations in
rate of growth and reaction to irradiation and chemotherapy.

In order to understand wave length and frequency, some
discussion of their method of production would seem essential.

A basic concept can be obtained from the simplest atom,
that of hydrogen with one proton and one electron. It can be
considered as a miniature solar system with the nucleus of the
atom which has a positive charge and essentially all the mass

corresponding to the sun and surrounded by almost complete

emptiness. In other words, an atom's nucleus seems to be millions
of times smaller in volume than any whole atom. More complex
atoms may contain many positively charged protons but always

with an equal number of negatively charged electrons constantly
encircling the nucleus with a complex pattern of vibratory motions.
The nucleus-electron system is held together by electrostatic
forces while the protons and neutrons are held together by so-
called nuclear forces.

A hydrogen molecule consists of two hydrogen atoms
and contains two protons and two electrons. It is considered
that these two electrons vibrating back and forth, some

500, 000, 000 times a second, radiate the frequency which
broadcasts the common 21 centimeter waves that our radio tele
scopes receive from space.

The actual physics of the movement, spin, and vibra
tions of fundamental particles is beyond the scope of this pre
sentation and, in fact, almost beyond the scope of our imagin

ation. Nevertheless, the evidence is conclusive that innumerable
patterns of motion are present. Both nucleus and electron take
part and show a spin angular momentum. Since both particles
are charged, there is an electric field present and the spin
makes them behave like tiny magnets.

A diatomic molecule rotates around its center of mass
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nd at the same time, vibrates back and forth along a straight
Vine drawn through their respective centers of mass. The motion
is important because whenever an electric field is put into motion
r,r retarded, it must not only set up a magnetic field at right
angles to it but must send out electromagnetic waves perpendicular
to both, and which travel with the speed of light (Murchie).to both, an

This didactic discussion is introduced merely to illustrate

the apparent sources of wave lengths and frequency which we have

been discussing.

For several years I have been interested in this subject
of electromagnetic waves, their frequencies, and possible re
lation to the human nervous system, but application of these
ideas was limited by the lack of an available method for produc
ing electromagnetic waves of extreme coherence and sufficiently

high frequency to be suitable for experimental study.

Townes suggested a method in which the vast supply of
natural resonators within the atoms and molecules could be utilized.
He termed this Maser or Microwave Amplification. This radiation
was limited to the low frequency microwave portion of the spec
trum, but one year ago an optical Maser or so-called Laser was
described, which makes possible the production and control of
higher frequencies within the visible portion of the spectrum.

Mention of the principle of Laser operation should be
made since its application affords a method of producing very

coherent high frequency waves with tremendous energy.

Although the presently available Lasers emit only spe
cific wave lengths it should be possible, by using other crystals
plus other energy sources of electromagnetic waves to produce
frequencies within the blue-green portion of the visible spectrum

as well as in the ultraviolet, which can be utilized for their

resonant effect or even as optical catalysts.

The essential features of this frequency approach to cell
destruction also involves the application of resonance and opacity.

Resonance or sympathetic vibration implies two waves

with the same frequency and phase; in other words, two waves
that begin and end at the same instant. They need not be of the
same amplitude or shape but when they combine, they reinforce
each other so that the resultant wave is equal to the sum of both.



Thus, in music, resonant waves have the same pitch but the in

tensity is greatly magnified. Caruso's voice is said to have been

so powerful that he could shatter a crystal goblet. This would

mean that when he reached a certain pitch his sound waves were

in phase or resonant with the natural frequency of the crystal,

and the combined amplitude of the waves possessed enough energy

to destroy the goblet. Resonance accounts for the fact that if

one tuning fork is set into vibration, a distant fork of the same

frequency will vibrate sympathetically. From a more practical

standpoint, it is the method employed when we tune our radio to

a distant station.

Opacity simply means reflection or absorption of waves;

in other words, a wave striking a substance with the same natural

wave length and frequency is absorbed and the energy imparted

to the absorbing body. For example, light waves are absorbed

when their frequency is resonant with the substance they en

counter.

This is the basis for absorptive spectra so valuable in

identifying all types of chemical substances.

Since some method of frequency determination is essen

tial to this concept, I might better illustrate this principle of

absorption by using familiar colors.

If one again views the entire spectrum and then enlarges

that portion representing visible light, it is seen that individual

colors are simply specific wave lengths without mass. The longer

wave length we see as red; the shorter, as blue.

In general terms, this illustrates specific absorption.

Frequencies from tumor cells or specific elements of cells will

be much more complicated but with continued improvement in

technology this probably can be accomplished.

In fact, recently an improved method has been developed

which is called nuclear Magnetic Resonance. Frequencies of

large molecules in a liquid state at normal temperatures can be

determined without destroying the material. It has been used to

study the chlorophyll packed cells in green leaves and probably

can be adapted to our purpose better than the older spectrographic

methods.

Since every atom has a specific frequency of vibration
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all molecules must likewise have some composite frequency.
As structures become larger, the complexity of the pattern must

increase but one can assume that if cells and portions of cells
possess varying amounts of energy they also must have different
frequencies since, as mentioned, energy is proportional to

frequency. Although by present methods it may not be possible
to record the frequency of an entire tumor cell, it is possible to
determine the specific frequency of ev.en giant molecules and
many vital fundamental portions of tumor cells by absorption
methods. I believe that at some future time such energy or

frequency will be determined for each tumor cell and that tumor
cells for therapeutic purposes may be classified according to
their energy rather than by our present histological method.

Given such information, we could apply coherent radi

ation of that specific frequency which would mean that all the
energy would be absorbed, thus amplifying the natural frequency
of fundamental portions of the cell to the point where vital bonds
would be broken. For example, one might attack DNA and thus
change the character of the cell or ATP and eliminate the source

of stored energy, or any one of many elements such as Sodium

or Potassium ions in the Na/k pump.

If, clinically, we could break only one such vital chem

ical bond in a tumor cell, we might completely destroy the ability
of the cell to reproduce itself as a malignant strain.

Our nervous system is a complicated electrochemical

structure but I am convinced that the activities of the neuro-

surgeon of the future are going to be greatly simplified if, through
the help of technology, we are able to learn more about the

electromagnetic behavior of tumor cells.

#**

*

*
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Congratulations goto Theodore B. Rasmussen as our

new President-Elect. Ted became a member of the Academy in

1947 and was Secretary-Treasurer from 1951 to 1953. As Chief

of Neurology and Neurosurgery at the large and important

Montreal Neurological Institute, he and his charming wife,
Catherine, will grace our meeting with distinction. This dis

tinguished neurosurgical honor comes deservedly to one of our

eminent members.

As Vice-President, Eben Alexander has a record of

being Secretary-Treasurer from 1954 to 1957. He was elected

to the Academy in 1950. He will join a rather distinguished group

of vice-presidents and will justly complement a prominent group

of our officers.

Edward W. Davis, who was elected to the Academy in

1949, assumes the important role of Secretary-Treasurer from

Robert L. McLaurin who served us from 1958 to the present time.

This difficult posfwill be handled with considerable competence
by one of our most admired members.

Our Senior Membership has at long last been increased.

Donald F. Coburn has decided to join Olan R. Hyndman in this

classification, and Wally Hamby has indicated in his letter this

time that he will plan to do the same before long. No doubt more

of us in this age group should find our appropriate places in this
category.

The meeting of the Western Neurosurgical Society, with

the Dedication Ceremonies of the Barrow Neurological Institute

of St. Joseph's Hospital in Phoenix, Arizona, has been commented

upon in the letters which follow. I think it important to point out

that a number of the members of the Academy are included on

El Mirador Hotel

Palm Springs, California



the Board of Consultants. These are Eben Alexander, Edwin
Rarklev Boldrey, John D. French, Wilder Penfield, J. Lawrence
Pool, Theodore B. Rasmussen, A. Earl Walker, and Arthur A.

Ward.

The meeting in Palm Springs should be a delightful

change. The attractive hotel with its fine swimming pool should
add much to our pleasure. Aidan and Mary Raney, who will
have charge of the arrangements, will see that things go well.
Our meeting will follow that of the Western Neurosurgical
Society in which there are many members of the Academy.

The members of the Academy in large measure com

prise the American Board of Neurological Surgery, quite a change

when all of or many of us took the examinations the first time
they were given in 1940. Frank Mayfield is chairman, Francis
Murphey is vice-chairman, and Donald Matson, the important
secretary-treasurer. Other members of the Academy include
Edwin Boldrey, Harry Botterell, Lyle A. French, Guy L. Odom,
J. Lawrence Pool, David L. Reeves, and C. Hunter Shelden.

Insofar as the Harvey Cushing Society is concerned, for
this coming year the president, the president-elect, vice-president,
secretary, and treasurer are all members of the Academy.

It would seem that the Academy represents the "BLUE
BOOK" of neurological surgery in this country. Long may it be

so.

And now that we've said such nice things, and deservedly

so, about ourselves, let us turn to the letters, which tell us so
many things of interest about those people who are closest to us,

and who mean so much to us.



"ACADEMY" members holding office in

The Harvey Cushing Society

1963-1964

Barnes Woodhall

President

Frank H. Mayfield

President-Elect

Dean H. Echols

Vice-President

Eben Alexander, Jr.

Secretary

Benjamin B. Whttcomb

Treasurer




































































































































































