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Prefnce

This fourth volume of Climical Neurosurgery contains the edited pro-
ceedinga of the Sixth Annuat Mecting of The Congress of Neurological
Surgeons hield m Chiengo, Notcmbor 1-3, 1050

The Congress of Neurologierl Surgeons takes great pleasure and 13
povileged 1n dedienting this volumo to Doctor Wilder Penficld, this years
honored guest and spesher Each previous annual mecting has honored an
outstanding scnior neurosurgeon as the Society’s guest speaker—1052,
Professor Herbert Olivecrons, Stockholm, Sweden, 1853, Sir Geoffrey
Jefferson, Manchester, England, 1954, Doctor Kermeth MeKensie, To-
ronto, Canada 1955, Doctor Carl Rand, Los Angeles, California.

The format of thia volume is much the same as 1n previous proccedings
Tho papers, except thote of Doctar Penfield, are devoted to the vanous
neurologienl nepects of the ptntary region The contributors to this vol-
umse are all men of conmderable experience and are authonties m ther
particular field.

The edstors extend therr ammeere apprecintion to the program committeo
and officers of The Congress of Neurological Surgeone, to the contrnibutors,
and last but not least, to the pubhsher Only because of the excellent co-
operation of the contributors and the publisher, has this volume been made
possible

Ira J Jacxson, M.D
Edhtor in-Chief

Assoctate Editora
Lep Camistorrensox, MDD
Riomanp DrSavssore, M.D
Roperr Fhes, M.D
N ' Wiy Mossrre MD
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4 CLINICAL NEUROSBURGERY

wealth subjects and 18 hirmited to only 24 members In 1954 he was elected
to membership 1n the Athenacum Club 1n London, which 18 reserved ox
clustvely for men of great accomplishments 1n the Arts and Selence,

Turning to the hiterary fleld in 1954, Doctor Penfield wrote “No Other
Gods,” » fictionalized version of Abraham’s search for a monotheistic
religion and his leadership of the Hebrew people on the journey to Cansan
and a new destiny When Doctor Penfield visited his mother in Los Angeles
n 1935, she had completed a novel on the hife of Sarah, wife of Abraham,
leader of the Hebrew people Since she appeared somewhat dissatisfied
with her work he offered to take the manuscript with lum and jomn her in
authorahup Howover, she died a few months later Nothing was done to
this manuscript for the following 8 years. In 1043, during the War, Doctar
Penfield was in Mesopotamia and read 1n a private library at Teheran an
account of the excavation of Ur Ten days later he crossed the desert to Ur
and 11 years later completed his novel “No Other Gods ” He twice vimited
the mte of ancient Ur while wniting his book and brought to the recreation
of those ancient days the scientist’s thoroughness At present tume he 18
wniting & novel about Hippocrates and, with his usual thoroughness, he
has vimted the 1slands of Greees to obtain first hand information.

He heads the Montreal Neurological Institute as a father, watehing and
guding his large nternational family Both he and Mrs. Penfield gave
each new Fellow, no matter what part of the world he came from &
feeling of belonging. They shared Sundays and holidays—especially
Christmas—with the Fellows 1n the Penfield home, along with their own
children.

In conclusion 1t 1s apropos to quote the president of Prineeton in con
ferring on hum an honorary degres—*“A strong and gentle man with extra
ordinary dextentty ”

BIBLIOGRAPHY OF DR. WILDER PENFIELD
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Cvtology and Ceflular Pathology of tho Nervous System. Hoeber New York, 1032
(Editor)
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FACTS TO FICTION

WipErR PenFiELD, M.D

The beginnings of Modern Medicine are to be found 1n the Writings of
Hippocrates They were collected, copied by hand and used as text books
by physcians They were edited first 1n the tenth century after Christ and
were translated and dissected 1n the Ninteenth and Twentseth Centurics.
Many books make up the body of writings, the Corpus Hippoeraticum.
Since none was signed we cannot now decide what was wnitten by Hip-
pocrates and what may have been wntten by his tenchers, pupils or assoct
ates, and how much was added by later coypists.

But through these writings there shines the hight of unmistakable genrus
It seems altogether reasonable to conclude that this light comes from the
thmking of one man, and that his name was Hippoorates,

He was born 1n 460 B C and died about 377 when Plato was 60 ycars of
age and Anstotle was age 7, Socrates had been dead then for 22 years. All
of these great men referred to Hippocrates of Cos of the famuly of the
Ascleprads who trained men, for a fee, to be physcians Anstotle, writing
some years after Hippocrates death, used lim as example of the great
physician (1n s Politics VII, 4) and he did so 1n a way that shows how
well he was known to Greeks in genersl

“Hippocrates,” he sard ‘would be called greater not as a man, but as a
phymcian than a man who 18 superior to hum 1n stature. ’

Amde from such obliquo references there 1s Dittle reliable mnformation
sbout hus Iife There is the legend that he and the phy s2c1an Euryphon from
Cmidus, were called to treat the King of Macedonia and that Hippoorates
refused a sumlar invatation to the court of the King of Persa in spite of the
promise of great wenlth. There Lingers the scandalous rumor that he burned
the medical library of a nival medieal school Appearing 1n another form
thus ancient gossip suggests that he burned the temple of Aesculapius on the
Island of Cos, a preposterous sccusation especially since we now know the
temple was built after he left the Isiand.

Other great men of Classical Greece are botter known and theso philoso-
phers poets dramatists artists mathcmaticians still ive today and move
1n the minds of many scholars. We mariel at the miracle of Greek mind
and Greeh culture for 1t lives today 1n our own minds and culture But
Greek cities are gone and some are lost. Forlorn pillars still stand or have
been set up agam 1n Athens Delp Epidaurus Mycenae Olympia Troy
has been brought to light by digging down nto the hill that guarded the
entrance to therr Hellespont our Dardenelies But the cities of the south
castern Aegean where modern medieine was born still wait for the spade
of the cxeavator
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In the Fifth eentury before Christ the seaport cities thot hned the shores
of tho Aegean wero Qreeh, They were proud, mdependent cities bound to
cnch other by ties of culture and by friendly rivalnes of athletiea and
intellectual exercise. But, 1 the latter part of the Fafth Century, fear of
conquest by the nmng pow cr of Persin had made men look to the defenses
of these cities, Persia, ot lenst, had learned from n nation of smilors, the
Phocmueinns, how to conquer by sea as well as by land Tlus made Persin
a gudden threat to all the seaport wities of the Acgean The Acgean Sea
18 the body of water betw cen the pennsuln of Greece proper and the main-
land of Asia Minor then ealled Carin Beyond Cana was the mghty king-
dom of Perma

The result was that Athens had to build the great wali for her protection
and many sesport eities {arther cast actually migrated to defenmble pon
tion, building new harbors that could be defended They sometimes took
their old names with them The fact that the dates of migration often are
not known explains the archeological confumons to which I shall refer

With Mrs Penfield, I have made two oy ages of exploration searching
for elues to the Iife of Hippocrates, first 1n 1854 and secondly mn 19568

In the nutumn of 1854 we vimted Greeee and Turkey and since 1 had
seecpted the conclusions of the medieal histornns (1) at that tune, weo
examuned and photographed the west end of the Island of Cos where, 1t
was thought, Hippocrates must have hved We did tho same for the sup
posed mte of the rival medical school of Cnidus, chartering for the purpose
& Turkish eaique, a smbing vessel equipped with nunhery engine Thus,
we explored the runs of Cnidus the eaty baving been exeasated by Newton
& hundred years ago but descrted sineo that time® (2}

After our return to Athens, and as the result of many discusmons and
much ndded rerding we concluded that wo were probably wrong m both
instances First of all the capital of Cos had alrerdy been moved from
the west to the de{rnmble castern end of the Island when Happoorates Ined

there and second the esty of Cradus had not made 1ts move to Tehar point
untal after that time!t

‘mmvmbemndamthﬂlofm&ml}ed&pelinuorthe’mopmmpmmon-
tory It forms the tip of & peninsula on the southern shore of Ama Minor The pemn
wula 38 ealled the “Donan promontory o Anctent Triopium” on the Batish Admumalty
Map The tip of the penmsula ¢ called Tekir by the Tarks.

t Most important were the discuseons with Lomano Laurenn Rome B D
Mentt in Puneeton and G E Bean in Istanbul. A long discusson with Henry Sigenst
(8) whom we finally met in Rome was most helpful a3 was tho correspondence with
3 M Cook, formerty Director of the British Sehool m Athens and now sn Brtol, This
was supr lemented by the opportumty ta read in the London Libeary tho Libwary of
mﬁm Univernty and the Library of the Amenean School of Clasical Studies m
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The httle Island of Cos 18 clase to the southern corner of Asa Minor It
has boasted for 25 centuries that Hippocrates was born there.* Today the
Coan citizens point with pride to a plane tree (Fig. I-1) near the harbor
at the eastern end of the Island. Hippocrates, they say, once taught his
disciples beneath 1ts branches We differed with them 1 1854. But, on our
return to the Island 1n the spring of 1956, we could agres with them that
1t was possible How often ancient and unlikely tradtion 1s found to have
tome truth 1 1t] It 18 certain that the tree has been tended through many
centuries by Greek and Turk and Greek agam. Its mighty hmbs are sup-
ported by marble pillars while new shoots grow up with strength from ita
roots

The most 1mportant evidence, 1n favor of the opinion that the major
ety 1 the tune of Hippocrates was already 1n 1ts present pomtion came
to hght when a destructive earthquake occurred in 1933 The aty was
nearly destroyed at that time and 1n the debns was found a fragment of
marble, bearing the fifth century Atheman law on currency It had been
thrown down from the wall of a house where 1t had long been lhidden from
sght. This seemns to indicate that the eity located there, called Cos Meropis,
was conmdered by Athens to be the capital of the Island in 440 B C when
Hippocrates was a boy 1

The nval achool of medicine was located at Cmdus, not far away It
seems likely that some of the books of the Corpus Hippocraticum were
written by phymeians from this eity which was even more celebrated for
medical teaching than Cos untul the rse of Hippocrates

Like Cos, Cnxdus also changed 1ts mite, because of the Perman menace,
no doubt But the date of the move to the second mte has never been certain.
The Coidian peninsula which was referred to as Cnidia or Triopia 15 2
narrow ndge of bare mountaing extending from the maimnland of Turkey
out into the Aegean toward Cos. Only at two or three points are there fertile

* It was because of the fame he broaght to the Island that the splendid temple of
Aesculapius was built thers in the scred cypross grove a ehort walk from the eastern
harbor It was because of that medical tradition that Pharcah the first Ptolemy
brought bis wife thers to be under the care of Coan physcans and thus Ptolemy II
was born there

+ Ths evidence m discussed by Mentt and hw asocstes (4) The marble comes

{rom the Pentellic quarries of Atrens and the serpt is Atheruan. It wes o statement of
the tax due from Coa as a member of the Delian Leaguo and 1t was apparently the m
tention of Athens that the marhle should be placed m the market place It seems very
unlikely that such a heary marble would have been transported for bulldmg parpoecs
from Astypalam on the Bay of Camara at the other end of the rland to Cos AMerophs
a distance of 25 mules. The earthquake occurred durmg the short penod of Italian
occupation of the Island. Extenmve archeological studies were earred out at that time
under the direction of Laurenz: (5) (sce also Scgre 6) and the damage was restored
sdmirably by autbonty of the M{umolm government,
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Apollo Almost the only record of the hustory of these cities has to do with
this competition and with the successes of their athletes at Olympia, Delph
and 1 other pan Hellenic gnmes

It 18 unfortunate that during the middle ages the crusaders used these
1slands and cities as bases of their campaigos agrinst the so called “mfidel
i the Holy Land. The Chnstian kmights destroyed with ruthless hands
any beautiful Greeh and Roman buildings that had escaped the recurrmg
carthquakes At Halbiearnassus they used for their fortreas the marble
from the tomb of Mausolus, called the mausoleum, It had once been one
of the seven wonders of the world At Cos the walls of the knights castle
contam lovely carvings from the temple of Aphrodite used as common
building stones.

Fortunately Herodotus gave us & description of the Cnidian Peninsula
as 1t was in the years when he (and also Hippocrates) knew 1t Recently
two English archeologists Bean and Cook (7) recogmsed that this desorip-
tion did not fit the location of Cnidus and Triopion at Cape Kno or Tekir
Pownt Conscquently they made a sumey of the perinsula examuung the
fragments of surface pottery They demonstrated that, during Hippocrates
hfetime and on 1nto the Fourth Century, Cnidus must have been located
farther east at the mte of the present village of Datga Triopion, where tho
games wero held, they argued was et the site of another tiny village ealled
Kumyer

On our sccond vimt to Turkey we explored the length of the penmsula
approaching 1t, thus time by car from the State Camital of Mugla thanks
to the Governor of that Btate and the courtesy of the Turkush government.
We passed along hair raising roads that wound over thc mountain sides
and so came to the village of Datga where we accepted generous hospitality
1n the home of Mr Ziya Elangtoglu, the local governor or Kaymaham

The first eity of Cnidus was located on the seashore 1n this smell but
fertile valley The ground 1s covered with sherds or pottery fragments
of the clasmeal patterns. Evidently the migration of the city west to
Tekir Pomt did not take place until well after the trme of Hippocrates.
The analyms of the surfaco pottery of the two mtes carried out by Pro-
fessor Cook secms quite adequato to prove this. And the descriptions of
Herodotus fits that interpretation as we can testify

In the second fertile area of the pemnsula a hill rses in a commanding
position above the village of Kumyer tno mile perhaps from the sand
circled Bay of Palamut. A thousand metcrs off shore 18 tho 1aland called
Baba Ada Tothisit would secm that a sea wall must hay e been built which
eade 1t o safe harbor for all the ships of the eities of the Hexapolia.

This statement requires 1 crifiention from others Fortunately wo entered
tho bay 1 o earque provided for us by the haymakam while he drove his
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“jeep’ (the only metor on the peninsuln) from Datga to Cumaly, 50 o8 to
take us bach in the evening. T poted that the bay would be an impossible
harbor 10 o southerly wind and that there was only one position where &
sea wall, or mole, would convert the 1alaud into o sustable hrrbor
On landing wo inquired of the custom officer, who entertained us with
coffcc Ho made the statement that there wns o wall below the surface of
the sea runmng from shore to 18land at exactly that pont. He apparently
spends most of his time fishing and his lincs, he anid, regularly cnught
bottom there although there wae deep water on esther side Also, he hisd
often geen the wall with his glass-bottom fisling box
Passing over tho pomtion bach end forth 1n the Kay makam's eaque, 1
wes able to see bottom, 1o tho hine of the supposed wall, at a depth of I to
3 fathoms scveral hundred yards out from shore and the eame distance
out from the 1alnnd. On the other hand, the soundings shown on the British
Admiralty map gave the deptha of 14 and 31 fathoms there
On the towering Inll above humyer, the Tropian Temple of Apollo
mght well have stood but this must be proven by exensation. We found
the hull very nch 1 sherds of the same ty pe as those found at Datgn. The
sloping hulimde and level plane below would have made an sdeal stadion
for the sports 1o honor of Apollo
The conclumons of Bean and Cook (7) must be aceepted, 1t secms to us.
Qur approval carries no more weight than that of anvy amateur But st
secma clear that we aro the it amateurs or professionals to explore this
peninsula with an interest in the matter sinee the publication of their study
i 1852 We may even take satisfaction i the fact that our report of a
subinerged sea wall at Palamut Bay adds res! support to the contention of
Bean and Coak that Triopion was mn the valley at Kumver and that the
games were held thero both before and after the migration of Cmdus
Bo I came to the end of my prehminary study There 18 always a tune
when you etop porhaps m despasr 1t 18 not that you have dearned all there
18 to Jearn. But you conciude that you have a fnir sample of what eould be
fuarned
On leaving the Coidian penmsula, we rested then for a dehght{ul period
at the Hotel des Roses on the Island of Rbodes This gavo us time to ro-
conmder
After all, these questions of geography are not of primary ymportance,
but 1t 15 neceeary to deal wath them as 2 preliminary To be understood a
man should be secn 1o lus own environment After he 1s goue the environ
ment s all that 1s left to investigate,
I chioose now to beheve that Hippocrates as a voung man Jived next ta
i:}: i:‘t:rbcrr at Cos \eropie Hi probably taught bvneﬁth n plane tree Zn
ore of the sea The rval sehool of medieal teaching m Cridus was
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situated at Datga, 25 miles by boat across the blue water of the Aegean.
The great festival of Triopian Apollo was cclebrated each year m the lovely
valley at Kumgyer, 3 or 4 hours’ walk from Crudus

Many other things that cannot be drawn on & map were part of bn
environment. I've expertenced some of there Ive seen the sky and the
water, the birds, the trees the flowers that Hippocrates saw I've smelled
the air and felt the wind that he fclt. I've read hus writings and studied the
Lives of men he might have met. All this 1s wnitten 1nto my card index and
Iives in my memory These things add to environment or background.

Shall I turn away in disappointment now that I can find no more? Or
shall I try to discover the man, presenting a picture based on hypothesa?
I asked myself these questions whilo at Rhodes and one day I wrote out
& message from the god of Medicine Don't thunk that I am s sprrituslist.
Take 1t as an allegory If I were ving m olden times I would begin by
telling you that I had & dreamed a dream. And 1n that dream I heard the
voiee of a man who cried out to me saying

Lot me speak! Let me speah ! I am the God of Medicino, Asclepus the
Greek god of Healing. After the Greeks the Romans called me Aesculaprus.
Hundreds of temples were built to do mo honor and thousands of men found
comfort and cure 1o them.

Y ou have forgotten the gods of Mount Olympus, von modern men. You
thmk of us as myths and fancies of the people of the past. Those people
knew that the many gods wore masks, and through those masks they could
sco the eyes of the hiving God

‘You medical men pay me tribute still 1 every land on earth for you
have tahen my staff and the serpent coiled about 1t as a symbol of the best
In your professon of medicine. Because of your tribute I wall help you
1if you will but histen to me

“T can tell you much gbout Hippocrates. He 1s mv own descendant, for 1
was not always & god First, I wes s man [ practiced medseine 1o Thessaly
ten-days journey on foot north of Athens That was m the days when the
Grecks were storming the walls of Troy and my two sons Podahinus and
Machaon sailed to join the siege In the wntings of Homer ou may read
bow well they served King Agamemnon They were cunning leeches an well
as warnors They pulled out Trojan errows and spread on the soothing
smples I had grven them,

After Troy fell and the Greeks sailed home again i troubled trrumph
my eons returned to practice the healing art Podaliriug excelled 1 the use
of medcine and Machaon 1n surgery but they taught the whole art as
Chiron had taught 1t to me They taught 1t to their sons and those sons
to their eons generation after generation

These my descendants were called by the Grecks Asclepiads Thero
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reactions have not changed any more than diseases have, Wnte as well
as you can Be mmple and clear Recognize the beauty m life as well as 1its
ugliness

“Start on the work, though you cannot see the outcome No man should
hope for 1nspiration until he has carned it by us labar That 18 as true of
wrniting as 1t 18 of research Insprration comes to the man who works with
an open mund, the man who waits for wisdom ”
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Dunng an expenential hallucination a patunt mm hear nusde, for
example But f 20, he huare & single plaving of the musie—oreht sten,
piano, or votee—and he may be aware of ki as preant n the roow
or hall. He mav hiear 1orees, the voiees of friends or of strangers 1§ thes
ceemed familiar to lumt during the mteryad of thue nos being reeatletd, they
are famuliar to himnon If they wore strunge then, they are strange now
Hemay sce the people who were spenking and the plano be Ing, plaved, w ith
the man who plaved it e mav on the other land wee things that e saw
1 an eather period without bung anare of round 1f he £t fright then, In
feels fright now 1f he felt o plensurabl admiration then, he fedds it now

1t 12 o re-creation of those thinge on which h wax focusing his attontion
1 that mter al of past time Now, howover, he iw conseiouk of the present
as well ns tho past It is o little ke the double experioned of aowan whe
watehes a play and yet 12 conscious of nwhat Iv golng on about him in the
audience. The differenco is that he discorers himself on the stage of the
past as well a# 1 the andienco of the present

W hen such an experience conststutes the begiuning of u sizure, we have
called 1t & psyclueal hallueination It i elearer to eall It an «xperientinl
sewure During that and during an expertentinl hatbueination prodaecd
by electrieal stunulation, thero comed baek into his presont conselousim sy
an awarcness of the stream of expertence that passed through conselousng s
i that earher period

There 1s then stored anny in the ganglionie conncetionn of the hrin o
permanent record of the stream of conseiommens A record that Is much
more complcte and detatled than the memorlon that any man enn reendl
by voluntary fort.

L made a renp of the arcas of bram frowm which stunulation bind produesd
such cxperiential hatlueinations (83 Thie aren that §s stippled S Figure 15-1
was that from wlueh stunulation romctinges brought hack n vivid L
of past experienee But 1t 18 also within this grncral arca thal poreeptunl
1Husions are produced and it might be worth while to reconstds » wiimk Hs
thinge, 1n turms of normal function may sesn

Dr John Mullan® and I bove made o study of th s recptunt hisdons
among reeent cases of temporal lobe reizurest Al pationts in thy merfes
had cleetrieal stimulation of the temporal Inlx during operation The
stimulation was earnied out a8 an aid i planning the therapentie exeluinn
of cortex. Mullan reviewed 214 consccutive eures to which 3 earlicr ox
amples wcre added beeause of spcesal intesest In this group of 217 pationts,

Formerly my amornte m Montreal Yt how x memh
partment of the Cnivermity of Cliengo s o he N Dee

* This etody wall b reported m detard at the mre).
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Fia II-1 Phymcal responses, stippled. The supenior surface of the temporal lobe 18
turned upward The boundary of this cortex, from which stimulation has produced
peychucal illumons and evoked recollections, s not quite certain 1n the panetal and 1n
ferior temporul regions (3)

73 had expenenced perceptual 1llusions as an aura before operation or they
had such 1llusions produced by stimulation. In many cases they had both
Most of the perceptional 1llumons may be eamly examined under the head

1ngs shown 1n Figure TI-2

The auditory lusions of change 1n loudness distance or tempo of sounds
were produced by stimulation mn the temporal lobe of the minor or major
hemsphere with equal frequence and the stimulation points were on the
first temporal conyolution or close to it. (Fig. I1-3)

Visual illumons of alteration 1n clearness distance nearnces shape
speed of movement and crectness which occurred durng epileptic dis
charge arosc in the temporal lobe of the non-dominant—the minor herm
sphere for handedness—in 10 out of 11 cases In this exeeption 1t was n
the temporal cortex of the dominant hermsphere
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Pricuucst JeLt niose
ALTTRATIONR OF PREREST INTIRCRITATION

-

Awditory thsane
idanee  Lawdnew Tempo
2 Vuwal sllumons
Distance Dimension  Breetnes Teanpo
3 Hlunony of enmpanson
Famibsnits  Strangenesr Unreality
4 Hlumonal cmolione
Fear Lonchinems Sepamtion  Somow  Diegust

Fro. 11-2, Interprrin e illusons of present cxpenence

On the other hand stimulation produced these Hlusions m the minor
hemusphere for handedneas only The points of stimulation were scattered
over the lateral surface of that temporal lobe. (Fig. 11-4)

Wo were surprised to discover that these illusions depended 1 such o
lerge majority upon the non-donunant herusphere and therefore we re-
called 2 enrher cases in wlich we remembered that such 1tlusions had been
produced 1n the hemisphere dominant for specch In both cases, howesver,
the hemsphere was found to be non-dominant for hand! This would sug-
gest strongly that the mterpretation of postion and shape—as well as of
clearness and speed of things—depends particularly upon the function of
the tumporal cartex of the hemusphere which controls the minor hand.

However this actually 1s in confornuty with the findings of our associate
Dr Brenda Milner (who wilf repart n the next meeting of the Association

Fia I1-3 Areas from which simulation at operation produced () Auditony illu
o4,

?m—d:.mn;o @ duat loudness, of things henrd largely on first
v of erther b bere (b) Muxans of fear—nameiess fear frght.
largeh from under surface of anterior temporal pole of either hem:

Rervous feelmgs,
where



Fra II4 Voual illuxons. Area in which stimulation produced an illumon of change
m pomtion dimenmon rate of movoment, duistinctness of the things seen. In 12 different
cases stimulstion produced these illusons, but all were 1n the minor hemisphere al
though 40 per cent of the tota] oporations were on the major hemisphere Amoeng 11
patients who had such visual tllumons at the beginnmg of attacks, the localization in
10 cases was in tho mmor temporal lobe for handedness and only one in the major
hemusphere (8ee Penfleld and AMullan, 1857 )

for Rescarch mn Nervous and Mental Diseases) that psychological tests of
patients after anterior temporal removal on the minor sdo show that they
have some defect 1n the recogmition of the mgnifieance of pictorial materal.
Antertor removals on the dominant mde do not produce this defeet but
leave them wrth some difficulty 1n remembering stories expressed to them
verbally, although they have no aphasia

Illusions of famthanty (déjA vu) were produced by stimulation only in
cases 1 which this had been reported by the patient as an aura They also
oceurred predominantly as the result of discharge or stimulation in the
temporal lobe of the hemisphere which was mwnor for speech and harded
ness (Fig. II-5)

Fear in different forms occurred frequently and we accepted it as an 1llu
mon of mnterpretation It was produced from onc hemisphere as often as
from the other The localization was usually 1n the anterior and inferior
surface of one termporal lobe (Fig. T1-3)

To summanze then 1llumons 1n regard to things heard and the feeling
of fear arc produced by discharge in the temporal cortex of both sides
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Alimentary system
sensation
(Insula)

Sagittal

bead seneation,
cold & h&af sens

Olfactory sen

Fro [-6. S8cnsory areas of the human cortex as judgod by strmulation explor
in conscious patients. The wnsula, 1o which thero 19 somo ort of representation o
almentary tract has been removed 1 the lower drawing of the memal surfeco of
brain. The "body thorax head senmtion cold and hent ensation” shown 1 the
terfor temporal pale ealls for further venfieatron. (Penfield and Mullan, 1957 )

tation of those things of which an individual 18 aware and tho compan
of the present with past experience

This conclumon follows because of the nature of the illusons produo
by mndependent ganghionic discharge 1n that area. It 18 as though cert
routine questions wore asked of the temporal cortex at the time of ¢
new cxperience and as though rephes were returned through a hmi
number of standardised answening mechanisms.

The answers indicate whether this has becn experieneed before whet
strange whether familiar whether fearful And other judgements
expeeted concermng the individual s enviroment Thero must be o fi
eommon nath that leads back 1nto the central mtegratine circuits
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carry out such s comparison the record of the past must eomehow be made
available

Take, for example, & mmple experience You focus your attention on a
man who 15 approaching-—sll the previous experiences 1n which that man
waa the center of your attention are summoned and reviewed with no
voluntary effort on your part The smile and the gesture of the hand 1n
greeting are famihar, but he 18 imping—that 18 strange Gray hair at the
temple that 18 new He speaks, the voice 18 familiar There 15 & gun 1n
s other hand, pointed at you. You fect the mgnal of fear, a secondary
sensation 1n the epigastrum perhaps

Those same signals that may come to the consciousness of an epileptie
as lusions during a perceptual sersure are now serving therr normal uso-
ful purpose famibiarity strangeness, famiharty, fear They are sumple
smgnals to coneciousness derrved now from the most complieated companson
of the present with many past expcniences. All these signals are sounded
without conscious effort to recall memory Even the name of the man is
suddenly provided— John Jones,’—the bad man of past acquaintance

The area of cortex which ‘turns in' these alarms or mgnals muast of
necessity also be olosely connected with the recordings of past experience
and 80 1t 18 not surprising to discover that the other phenomenon produced
by local independent neuronal activity 1n thus area of cortex 18 the recall
of atrips of past expenience You had compared the man approaching you
with John Jones as he appeared 1n earlier mectings—walking toward you
or away, waving smihing or speaking—perhaps many 3ears earlier And
you called on other stnips of expenence 1n which guns were pomnted and
danger signalied

Once some days afterward a patient questioned me about her operation
“You forced me sbe said to Live again things 1 had forgotten What
were you doing? W ero you stimulating my subconscious mind?’ I laughed
at her naive question And then I stopped to wonder Wasn ¢ that cxactly
what my electrode had done?

Yes mn a sense she was right. The 1dentification of John Jones as he
approaches 18 earmed out by the subconscious processes of memory The
pereeption and recognition 18 all done for you before your conscrous com
mand of memory takes over Then you reeall something about the man
but y our conscrous memory of him 1s & sort of generalization of the many
meetings and the things you have heard of him.

Having focused 3 our attention on him vou begn to record thus mecting
and because of the fear of the gun perhaps that record will remamn
mdelibly available to conscious reeall as well as for the subconseious

purpose of companson.
Our new evidence suggests that when you are laying down the record of
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Your mecting vyt “John Jones” You arg using the amy pdalord aueley gpg
the Iuppoeampal complex of the two temporg] lobes The Complote 1t
gration of the
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reasonably good results, providing you remove the origin. Thore 18 no reason
always to take tho munor lobo rather than the major, except that on tho
major side you have a littlo moro to pin 1t on

With respect to the extent of rescetion, usually there 18 & vemn that in

dicates tho frontier of removal Actually on erther major or mmor mde, you
can remove about § em , measured back from the tip Coming down to the
medial surface you take the hippocampal formation back to the end of the
hippocampus. That is the only difficult part of the operation, but 1t 1s really
quite mmple 1f you stay inmdo the reflection of the pia a8 1t runs upon tho
mudbrain In my opinton, no surgery on the temporal lobo for seisurea will
over be satisfactory or successful unless this sone 18 removed. If you have
a bilateral focus—that 1s, 1f the scizure 18 commng from both temporsl
lobes—then there 15 danger 1 the bilateral removal of the hippocampal
gyrus. You may interfere with memory, as I mentioned 1n my talk. You wall
not get aphasia on the dominant side 1f the removal 1 restricted to the
anterior § om of the temporal lobe

Question Can you tell the obstetricians anytbing about the provention
of epilepsy since you think that most of the temporal lobe injuries are
at birth

Dg. PExFIELD Yes, I can tell them, but I don't think they wall listen. A
very short time ago we began to realize that temporel lobe opilepsies are
caused by an obstetrical lesion, and no obstetrical elinio as far as I know
has taken an 1nterest in 1t In looking at tho shape of the infant’s brain and
the shape of the mcsura of the tentorium, I would assume that bilateral
pressure from mde would tend to keep the ineisurs closed and not promoto
the herniation of the temporal lobe whereas preasure from the back would
relax the tentorium and make herniation casicr I think that this 1s somo-
thing in which the obstetrician should begn to take an interest. The diffl
culty 15 that the temporal lobes are not used for the first year or two of
Life and there 18 no way to examimng new born infants and anying this
¢inld has had decereaso in circulation of the temporal lobe and mn later lifo
ho1s going to have temporal lobe scizures It 12 an obstetrical problem. How
the thing 18 going to be studied and prevented I do not know

QuesTiox I there a specific area for cortical representation of the
genitahia for nstance sexual sensation or association?

De. PEXFIELD It s a curious fact that in my own exparzenso I have found
no evidence of any relationship of the cortex to sexual activity The only
evidenee of such 18 the patient reported by Ereson who had a neoplasm
between the tw o hemispheres nnd who had scisures that scemed to involve
great rexunl exeitement. In the cortex itself 1 my experience thero 18 no
represcntation or placo for sexunl scnsation or activity
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Questo¥ Do 3 ou have physiological or anatemieal datn explmmag the
meehanism of ganghonic memory recordings?

Dr. Pexrizzp Thatisa very fundamental question. W e don't hnow what
the meehaniem 18 for this record which we know 13 certanly there. Thers
hayve been \arious suggestions, i my own opinion, I ean only assume that
tho malhions and millions of ganglion eclls 1n the temporal arcas, (each cell
having anywhere from 500 to 700 collateral branches), there 15 a tremen-
dous opportunity for patterning through those cclle. With the progress of
each conscious expirnee, there 18 & facihitated pathway through these
ganghon cclls which remains permanent. It 1s passed over only once with
each expenence, and the sequence of this pathway becomes permanent., I
suppose 1t 15 from ecll to cell across the connections of cclls that this facili-
tation remains i a permanent bass, that must be the bass of memory
There are man) other forms of memory Once there has been a passage
through a cortieal system, there 18 o permanent lowering of threshold, some-
how

Question  Wull you comment on the question about visual and motor
lusons expenenced by patients dunng attachs of Meniere's Disease as
related to the temporal lobe?

Dr. Pexrmp 1 don't understand that question, but I suppose that
certainly there are cases 1n whieh—during an tlumon eoming at the bemn
ning of an attack—the patient has a change 1o the way he gees things. They
are no longer erect, or they may be coming closer to lum or gomg farther
away, or they become lop-mded. This seems to be a function related to the
non-dominant temporal cortex. Certamly all of those enses that we have
been able to localize have been due to discharges i the non-dominant
that 1s the temporal lobe which 1a minor for band. You see the same typé
of difficulty after &1l 1 the pstient who has a lemon of the tempero-
panietal cortex in the non-domunant hemisphere after removal or after an
mjury there. The patient ean no longer visualize the form of external
objects and he eannot visualize his own relationship to them, eo that he

gets his clothing all mixed up, and he con't draw & picture of pqual
Those things eurtaanh hang together * e



CHAPTER 111
Ocular Mamfestations of Pituatary Tumor

C Wsor Ruexes, M.D

INTRODUCTION

It is appropniate thst an ophthalmologst should present the first paper
mn this sympomum on pitwitary tumors as s large proportion of paticnts
who have mituitary tumors complain first of disturbance of vison. An alert
ophthalmologist, when he cannot readily explain a reduction of aewmty by
the patient’s refractive error ar by ophthalmoscopie exammation charts
the visual fields. It 1s to the discredit of ophthalmology that some patients
with pituitary tumors have had several changes of glasscs before thewr
oculists have charted their visua) fields and localised the source of ther
difficulty A few patients, on the erroneous diagnosis of chronie retrobul
bar neuritis have even recenved fever therapy or large doses of vitamuns or
cortisone The ophthalmologst, alone cannot meke the diagnoss of pitw
tary tumor but he can find evidence of mvolvement of the optie chiasm,
and even determune where and how extensively 1t may be involved. After
roentgen ray or surgical treatment of the tumor the ophthalmologist can
report on the immed:ate and later visual changes, whether thev are mn the
direction of restitution or of further loss Sinco 1t 1s largely for preservation
of vision that surgieal treatment 18 performed, the ophthalmologst’s role
18 vital, both 1n diagnoss and m long term follow up

DEFECTS IN THE VISUAL FIELDS

The course of the fibers through the optic chiasm is indicated 1n Plate I
It should be pointed out that the drawings are based on studies made 30
years ago by Wilbrand that some of the details are unconfirmed, and that
consequently there may be mmor maccuracies. Tho drawings are aceept-
able as a working bass however the reader must bear 1n mind that they
represent the current concept of the chiasm and that they are subject to
change 1n the future as more precisc knowledge b Jmes available

Aeccording to Wilbrand (7 8) the ¢ earest preture of the chiasm 1s ob-
tamned by thinking of 1t as composed of tlree layers In the upper layer are
fibers from the upper quadrants of the retinas, non crossing fibers out

Prare I Covmsz or Fomes Taeovon rax Orric Crinax (5)
(From Rucker by permisaon of the Amencan Aeademy of
Qpht! lmology and Gtolaryngology )
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number the crossing fibers In the middle layer the croasing fibers are
largely from the upper nassl quadrants of the retina, the non-crossing
fibers largely from the lower temporal quadrants, the pumbers of cross-
g and non-crossing fibers are about equal Inthe lower layer of the chiasm
the erossing fibers ansge 1n the lowcr nasal quadrant of the retina and loop
forward nto the optic nerve of the opposite side before they turn backward
to enter the optic tract It 18 this bundle which 1s usually interrupted first
by & pitwitary tumor pushing agninst the lower and anterior portions of
the chiasm. The relatrvely few non crossing fibers m the lower layer are
from the lower temporal quadrants of the retinas

Kestenbaum (4) has clanfied the complex relationships within the
chiesm by the cancept of a 46-degree rotation of the optic nerve around 1ts
longitudinal axis os 1t entérs the chuasm. The upper part of the nerve ro-
tates nasally, the lower part temporally There 18 a further 46-degree ro-
tation 1n the same direction m the optic tract This leads to the upper
quadrants of the retinas bemng projected onto the nasal portion of the
lateral gemeulate body and the lower quadrants onto the temporal por-
tion. The projection of the honzontal midline of the retina stands verti-
cally mn the lateral gemeulate body Counter rotation oceurs in the begin-
ning of the optic radiation where onginal relationships are resumed the
upper quadrants of the retinas are projected supenorly, the lower quad-
rants are projected 1nferiorly

Pituitary tumors produce defects 1n the visual fields when they become
large enough to press against the optic chiasm. The preszure and displace-
ment obstruet the function of the nerve fibere Even more important, prob-
ably, 1s the interference with their blood supply The tumor obliterates the
capiliary bed at the ste of pressure and, by pressing aganst amall arteries
and vemns may occlude vessels in other portions of the cmpt
bundles of nerve fibers not directly mvolved by the tumor Large tumors
may push the optic nerves and chiasm against firm neighboring structures,
such as the edges of the optic canals or artenes of the anterior portion of
the ewrcle of Wills, and these 1 turn may mterrupt more fibers than the

tumor 1tself This 1s  late effect however The early disturbance in vision
has rehiable localizing value

For the demonstration of defects in the fields of vision a vast number of
mstruments have been demgned over the years, and a wide 1 ariety 18 avail-
able today Some are merely fancy gadgets, some are research tools, some
have epecial features of distinet but limrted value, other relatively mimple
models are best smited to office use The 1deal penmeter, to my mind, 18 not
presently avaulable smnce manufacturers find greater profit 1n elaborate
equipment than they do mm simple basic mstruments

For exploration of the peniphery of the field 1 prefer a penmeter with an
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arc having a radrus of 0.33 meter and painted dull black or covered with
black felt. A 3-mm. whito bead on the end of & black wand 15 & sutable
target, larger white disks are employed as necessary for charting the
density of defects.

For adequate exploration of the central area of the visual field the
penmeter offers such a short working distance that the requisite test ob-
Jects are too small for practical handling. A tangent screcn serves this
purpose, since 1t permuts the meticulous examination of the field out to 30
degrecs. A 1-mm. white bead should be vimble over moat of the screen
at 1 meter except at the physologtc bhind spot 1f there 18 no defect. Any
defect discovered and charted with a small target 18 next explored with
larger targets which may be beads or may be wiite disks fastened to the
ends of dull black wands The largest target that can be made to disappear
ndicates the density of the defect.

The fields are recorded on charts that represent the field as the patient
himself scesit. The field for the nght eye 1s placed to the nght on the chart,
1ts upper portion above, 1ts temporal portion to the nght its nasal portion
to the left. The test object used 18 recorded by a fraction the numerator
mndicating the size of the test object, the denominator the distance at which
1t was used For example 3/330 mdicates that 2 3 mm. bead was used on
the arm of a pernmeter which had an aro radius of 330 mm. Likewise
1/1,000 indicates that a 1-mm bead wes used at the tangent screen at a
distance of 1 meter The boundary of the field for a grven target 13 known
as the 1sopter for that target (5)

The characteristic change 1n the visual fiolds from & lesion at the optic
chiasm 18 bitemporal hemuanopama the result of interruption of erossing
fibers W hen the lesion 18 a chromophobe adenoma 1t may not necessanly
grow upward 1o the midlime. It may extend to one sdo or the other, forward
or backward. In growing forward 1t may impinge on the optie nerves and
produce scotomas or 1t may completely interrupt the optic nerve on onc
side before 1t grows across the midline to the other It may grow backward
against one of the optic traets and produce meongruous homonymous de-
fects. When the tumor attams a large mze 1t may press the chiasm or the
optic nerves agaimnst rigid nerghboring structures with resultant further
visual loss.

An examplo of the ordinary bitemporal hemianopsia 1s furmshed by the
following

Case 1—A 47 year-old farmer complained of faling vimon weakness
and headache Vision had been umpaired for 5 years and the patient him
self had noticed that with each eyo tho loss was to the outer mde Two ycars
after the onset of the visual disturbance he lost most of lus pubie hair and
his friends told him he looked pale. His local phymeian assured hun he
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was not anemic and said lus symptoms were most unusual, but did not
suggest further consultation For 1 month prior to admsmion he had felt
excessnely weak, and for 3 weeks had suffered from numerous headaches,
tenso but of short duration.

Ophthalmoscopie exammnation disclased moderate pallor of both optic
disks Perimetric fields demonstrated complete bitemporal hemianopsa
(Fig 111-1), indicating mterruption of all of the crosming fibers at the op-
tic chuasm. Roentgenographic exanunation of the head showed the sella
turciea to be greatly enlarged by an intrasellar tumor At general physical
examination there was cvidence of hypopituttansm A neurcsurgeon,
through night transfrontal cramotom;, encountered a huge chromophobe
adenoma which had extended upward 6 . from the base of the eella
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turcica and had displaced the oplie nerves laterally and the chiaem poe-
tertorly Ho waas able to remove the tumor and 1ts capsule There was no
mmprovement of vision, and probably none was to be expected, for the
optic nerve heads were atrophio at the time of operation.

The patient has returned at regular mteryals during the past 10 years
At hus last vimt, about 1 year ago, be was taking desceated thyroud, earts
sone and testosterone The optie disks were nearly white The bitemporal
hemisnopsia hes rematned unchanged.

Minimal defeets 1n the visunl fields may be demonstrated at the tangent
screen with small targets In our expencneo, a 1 mm. bead at 1 mefer 1s
the smallest practical target for the average patient. Patients who are
unusually alert may give reliable responses to the 1 mm bead at 2 meters,
but we have not found s target s emall as that to be useful 1n everyday
clmieal work.

An example of a emall defect in the fields follows

Cage £—A 24 ycar old woman complamed of a mld dwsturbance of
vision first noticed 9 months previously For 1 year she had been ohrom
cally fatigued and liked to havo the temperature of her house about 80
For 2 weeks there had been frequent pains about the rght eye Her men
strual periods had begun at the age of 18 ycars and had ceased at the age
of 20 years 3 years before the onset of her visual complaint.

The ocular fund: appeared normal Perimetnio flelds (Fig I11-2) showed
2 depresmon 1n tho upper temporal quadrants, indicating a partial n
1olvement of crosming fibers at the antertor margm of the chissm Roent-
genograms of the skull showed decalefication m the dorsam sellae on the
posterior clinoids and on the left antertor chnoid charactersstio of an itra
gellar tumor The nourosurgeon found and removed a cefhular ehromophobo
adenoma, which presented under the chiasm and between the optic nerves
A week alter operation visusl fields were normal and remained so for the
year the patient stayed under our care

Occastonally the visual loss aasumes the form of bitemparal scotomas
Bince the fibers that arise n the central portion of the retina decussate
largely 10 the postenor part of the shiasm, 1t mught be wnferred that by
temporal scatomas point to pressure at the posteror margin of the chiasm
Thys 18 true a4 tumea, but not invanably by any means Bitemporel scotomas
may be assooiated with relatn cly recent visusl loss, most often less than
et eral montha. The reason for this 1s not clear

Case 3—A 50-year-old housewife 8 months boforo admiamon had noted
& vague blurring of vimon and some black epecks before her cyes, not of
sufficlent annoyance to warrant seeking medical attention Threo months
previousty she had begun to have 1ntense headaches which wakened hl:
at 4 8 m. with stabbing pain Within an hour the pain would subsmde to
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Fic I3 (casc 2) Partial bitomporal hamianopaa

followed by blurrng of vision The optometrist she consulted referred her
to an termst who treated her for ancma Because of continued loss of
vision sho consulted an ophthalmologist, who ordered roentgenograms of
the ekull and sent her to a clime for neurosurgical consultation. On ad

mission vigunl acwity was somen hat reduced, the ocular fundi appeared
normal visual ficlds (Fig III-3) contamned large, dense bitemporal sco

tomas Roentgenograms of the head show ed enlargement of the gella turciea
by intraxellar tumor The neurosurgeon advised and earried out an opera

tion at which he found n large chromophobe adenoma anterior to the
chilaem which had compressed both optic nerves and displaced the chiasm
posteriorly He resected a large part of the tumor and 1its capsule. Ten doys
later the visual flelds were almost normal

Sinco the optic nerve heads had good color and the visual loss was of
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Fra, ITI-3 (cmse 3) Bitemporal scotomes

relatively short duration, this fortunate outcome was perhapa to be ex
peoted. In thus caso the bitemporal scotomas are apparently to be at-
tributed, not to the preaise location of the tumor, but to the recent m
volvement of the chiasm,

When the pressure of the tumor 18 against the optte nerves rather than
the cluasm, erther central or arcuate scotomas may arse

Case 4—4 24-year-old woman complamed of headache and amenorrhea
of 2 years’ duration. Her menstrual pcriods had begun at the age of 16
yeara and had been regular until the age of 22 years when they coased
On examnation of the eyes the fundi were normal and the penmetrie
fields full Roentgenographe examination of the head showed enlargement
of the sella turerea with eromon by intrasellar neoplasin. The neurosurgeon
advised deep roentgen therapy to the region of the ptwitary body Three
trentments were administered.

After 4 months she returned again. Frontal and occapital headaches had
been constant smee tho previous vimt She was depressed and had frequent
crying spells. The optic nerve heads appeared normal Charting visual fields
(Fig 11I-4) demonstrated in the field of the left eyc an arcoate scotoma
Roentgenographio exnmination of the head showed cvidence of an ntrs
sellar tumar eroding the sella turcica and its posterior clinoids. Becauso
of the impairment of vison of the left eye the neurosurgeon advised and
carried out & cramotomy, encountering a pitwitary tumor projecting up-
ward anterior to the chiasm and compresmng the left optie nerve He re-
moved all of the tumor that he could sce On postoperative rechech the
penumetrist found (Fig I11-5) that the scotoma had imereased 1n density
and that there had been further visual loss in the nature of a bitemporal

depression
Five years later the arcuate scotomas were so shght that they were



41



77NN
A0
C @.'//\\\ VA7

)\l )
I\

dev elopmental vanation, It was suggested that roentgenograms be taken
again 1n 6 months for comparson. The pediatrician made a diagnosis of
diabetes mnmpidus and recommended that admimistration of pitressin be
continued although he noted that it was not altogether succeasful in re-
lieving the boy s symptoms.

The patient returned 2 montha [ater complaming of continued pain over
the nght cye and of faithng vision The ocular fund: appeared normal At
penmctry a central scotoma was demonstrated n the field of cach eye
(Fig. 11I-7) indieating mvolvement of both optic nerves Rocntgeno-
graphie exammation of the head was repeated and was interpreted by the
roentgenologst on that occason as showing an crosion of the floor of the
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Fro. I11-8. (cas 4) Relative scotomas 1 the fields of both ayes

scllo tureies by a prumery wntrasellar tumor The neurosurgeon who was
called 1n consultation made a tentatn e diggnoms of Rathhe-pouch tumor,
probably on the bams of the patient s age, and advised left transfrontal
ernniotomy He earned out this operation a few days Jater and exposed a
large purplith cellular tumor, which completely eneireled the left optia
erve spread out into the left middle fosss, filled the sella turcies and
extended above the sella and underneath the right optic nerve He was able
ta rcnove most of the tumor tssue The pathologmat's diagnoms was cellular
active chromophabe sdenama Beeause of the nature of the tumer, a course
of deep roentgen thernpy was ndmimstered. Penmetrie fields wero charted
1 week after operation and were found to have returned to normal.
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Fra, IIT-7 (case §) Bilateral central scotomes

The patient has returned ot yecarly intervals for the past @ years and to
date the visual acuity and the visual flelds have remawed normsl. He 18
pow 20 years old and feels well although he has not developed a beard or
axnllary hair He is taking cortisone demceated thyroid pitressin powder
and testosterone

Pressure on an optie tract produees meongruous homonymous hem:
anopma that 18 defects in corresponding half fields that are dissimilar
The charts of such fields are not superzmposable

Case 6— A 44-year-old man complained of headache He said that 8
years previously he had noticed a gradual enlargement of his hands feet
and mandible and recalled pertods of dninking excessive amounts of water



Im pe hag trouple With hyx

TeViously 1o had paq Toentgey, treatmeny
t tly therp p, been g aches apg nauseg

9ual fielqy g Siowed 1, U8 left hopy, Ymouy hep,.

anopea Indicaty v, of 1n CMent, of t T1ght ope t tgeno-

&raphye Mination of the heag thaweg ble eply ment of ¢,

sella tyy 'ally on the o 8ide, ang ce of ted aepg.

Megaly Since o 0 twag Ormed, th, TO case, yet

there oq be hittje on thyt 1 excellen €Xamplg of Icomplete
mten-upuou of the 1, ht o tr,

The Ls.uuulanty m the ) 0nymoyg defepty Beed not by B8 extreme ag
these 7 the folfon, 1 mcougruxt;

Caze 7__ 50-3 ~old plaineq fay to of
Viston ™ hioh ghe had Boticed f,, 1 and g 4, finite cIoudmg f Vison
for Opbthalm PIc exp ation aphq 8 allor of both
optic 8unl fielq, (Fig 1-9) o, wed an gy ETuouy Jogy homony—
mo, which the ndxcatwo of 3

R emeny of th Tight optye tract g ogra Dation of th
C2d shory, chﬁcatwn a { the ante; floor of the sellg
turejeq and of ty, anteryor clhing ds, dyo to Dirase]] t h Suprg.
elf nera] apg Mnation, ROt ret oq) ab
Ormalit ey Minary |, Ography d1 2 shghy
vlmatwn of t ght anten Tal gry The ney » DY gy
oha mgy ¢ frontg Cranpt g, Optic cp, nd founq
CTheath 4 large ¢ ™MOr whe), had oy back 5placed
the Tght optye tract e ¢ lromoph bo homay, Wag
thurnug]l Ved,
me doyy Inter Visua] ficldy v,



46 CLINICAL NEUROSURGERY

F1a. ITI-0 (case 7) Incongruous left homonymous hemisnopsna

mmproved (Fig. 111-10) Three months later when the patient returned for
observation the fields were almost normal and the patient said she folt
well There has been no subsequent follow up

Another example of 1nvolyement of an optic tract 18 the following.

Case 8—A b4-year-old farmer 1 year before we saw lum had been told
that he had 2 pitwtary tumor His visual fields were normal at that time
On admesion Ins complaint was loss of vision. His mght optic nervo head
was sightly pale and perimetric fields (Fig. III-11) showed a right lower
quadrant homonymous hemianopsia 8o incongruous as to mndicate m
volvement of an optic tract 1o this case the left Roentgenographio exam
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Fio IJ-10 (ense 7) After operation

mation of the head showed eromon of the sella turcica and of the olinoids
by and mtraseliar tumor with suprasellar extension A partial paralyas
of conjugate gatge to the nght pointed to a disturbance in the pons, further
cvidence of extendlon backward of the tumor

The neurosurgeon found and removed a chromophobe adenoma which
had grown backward under the chiasm and extended belund it. Post-
operative cheek of the eyes showed greater defects than had been present
previously (Fig. I11-12) There was bitemporal hermanopsia plus a large
lozs centrally 1n the left eye Vison continued to deteriorate Four years
aftcr operation the left eve was blind
Aate in the course of mtmiary tumor the loss of vizmon 1 the result
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Fra. T1I-11 (eamo 8) Incongruous nght lower qu:u:lnnr. homonymous hemianopma

not only of pressurc on the part of the tumor itself but of displacement of
the clnasm upward against the artenial arch of the antenior portion of the
cirele of Willis. The constant hammering of the arteries may cut deop
grooies 1n the chiosm and destroy nerve fibers previously epared by tho
lesser preasure of the tumor earher 1n 1ts course.

During recent y ears the skill of the neurcsurgeons has so 1mproved that
no specimen of this has come to my attention for some time For an ex
ample I have had to resort to a case previously reported (6)

Cass 9—The patient was o 56-year old man who complained of blind
ness of his left eye He stated that vimon of the left ey o had becoame blurred
1 year previously about a month later the eye suddenly became blnd. At
the same time he had noted an intense headache which had lasted soveral

Tlovin 6
v O &8 . %ct.s vobpD Y, 10

T'io 111-12 (care 8) Bitemporal hemianopaa after operation
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Fra J1I-13 (camo 9) Bhindnem of left eye low of temporal half of ficld of nght
eye (8) (From Rucker and Kernohan by permimmon of the AM.A Archives of
Ophbthalmology )

days. On bemng questioned, he admtted 1ntolerance to eold for 2y ears and
loss of strength nnd poteney

On examination, the acuity of the nght cye was 6/12 and its field (Fig
II1-13) was contracted temporally, the left eye was blind The optic disks
were pale, and the left third craminl nerve was paralysed Roentgenograms
of the head disclosed great enlargement of the selle turcica by an ntra
sellar tumor, with suprasellar extension The clinleal dingnosg was chromo-
phobe adenoma of the hypophyms.

The neurosurgeon performed & transfrontal cramotomy and encountered
a huge cystic mass conteimng blood, this mass was mtuated between the
optie nerves. He wan unable to determine whether 1t was an ancurysm or
hemarrhage nto a pituitary tumor, no attempt at removal was made. The
patient died 2 davs later

At necropsy, the tumor and overlying structures were remoyed The
position of the antenor ecrcbral artenes and the grooves 1 the chinsm
produced by them nre shown 1n figures 111-14 and ITI-15

AFPEABANCE OF TOE OPTIC XEHVE 1fRADS

In the pituitary tumor the optie nerve heads retaim A normal pinkh color
until visual loss has been present for ot least several months In some

exceptional eases the nerve heads aro mnk even after o known visual loss

of severnl years_ Pallor occurs much more quickly after trauma to the
nerves, i & few reported instances as carly as 3 w

From a chintenl Viewpolnt mast patients with pitwitary tumor exhbibot
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Fia. IIT-14 (case 8) Pitwitary tumor underlying the optic nerves and chiasm and
anterior cerebral arterien. Above 13 the tuberculum sellae turcieae (8) (From Rucker
and Kemnohan, by permismion of the AMA  Archives of Ophthalmology )

Fio 1II-15 (eare 9) Same specimen aa in Figure 14 showing grooving produced by
the overlviog arteries (6) (From Rucker and hetnohan by permismon of the AMA
Archuves of Ophthalmology )

eome pallor of thar optic dicks 1ts intensity beng goverped by the amount
and the duration of the viruel lo ¢ Therc 18 much mdividual vanation

Pallor hor dcfinite value 1o prognosis neivertheless YWhen the nerve
liends are pink ven if vikual lows has existed for many months there 18
a good chanee for improvement n vi+ual ficdds and even a return to normal
following cradication of the tumor When the nerve heads are shightly pale
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and the visual loss 1s relatively great, improsement may be expected and
perhops cven o shght lessening of the pallor When the nerve heads are
distinctly pale, improy ement in vision s not to be expected, although partind
return is noted oceasionally

When the dishs are pale and, 10 addition, there 18 visble loss of nerveo
substance, then true optic atrophy cxists and there 18 little posaibibity of
recovery of any vision or of dimnution of the palior of the dishs

The palior of the nerve heads may be expluned by o constriction of
therr capillary network. In any nervous tissue the volume of the blood
supply 18 determmed by functional activity When function ceases, as m
nterruption of the optic nerves, o lessened amount of bloed 18 required
and o physologic constriction of their capillanes cnsues This 15 evident
on ophthalmoacopic examnation by the fading away of the capillary net-
work on the disk Another fnctor, probubly of less importance, 1 the pro-
hferation of glial tissue that follows the death and degeneration of nerve
tissue

Papilledeman very soldom occurs 1n coses of pitwitary tumor When 1t
does, 1618 o [ate finding and indicates v asion of the third ventricle.

PARALYEIS OF OCULAR MUBCLES

Paralyms of the extra ocular musclies 18 nfrequent 1 adenoma of the
pituitary, Bardram (1), for example, found 8 instances i 80 venfied
adenomas, Chamhn, Davidofl and Fenng (3) found 8 1n 109, Barrett
(2) noted 9 1n 308 A rough estimate of the incidence may be 5 to 10 per
cent, although my perronal observations would lead me to a number some
what less than & per cent.

In & group of 15 casecs that havo come to my attention dunng the post
1Q years, the third nerve wae snvolved m every mnsfanes, m 93§ was the
only motor nerte to the eye to be affected, 1n 3 nstancea the third and the
fourth nerves were affected, and 1n 3 othmchh@_@mh
nerves. In this group of cases there was not a mngle example of paralyms
of the fourth or sixth perve without the third nerve afzo being paralyzed

The ogulomotor nerves are protected from lateral pressure of the ex
pn;ldmg tumor by the carotid artery Paralyms of the extra-ocular musclea
indicates intracranial extenmon of the tumor and nearly olways s rela-
tively mahgnant prowth and nn unfavorpble prognoms. =

An example of unphieation of the third ncrve follows

Care 10—A B88-year-old man complaned that for 6 years he bad been
tired all the time Weakness in ns legs had given difficulty m gong up
stmrs He had no headaches The consultant 1n metabolic discazes noting
s pasty color emooth dry shin and sparse axillary hasr, made n dingnoms
of nuid mtwitary weufficiency Visual acuity and visual fields were normal.

When the patient returned 7 mwonths later he complained that for 2
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months he had suffered from repeated cramps in his legs and four or five
episodes of blurred vision of about 1 hour each. Roentgenographic examina

tion of the head showed enlargement of the sella turcien wrth clevation
of tho nght posterior chinoid by intrasellar tumor with cxtension to the
right mde. Chartung visual fields demonstrated o itemporal hermianopsa
(Fig. ITI-16) Treatment conmated of urradiation of the region of the pitw

tary with the cobelt 60 teletherapy umt.

A month later the patient began seeing double as a result of partial
paralvsis of the right third nerve The defects 1n the visual fields were un
changed The nouresurgeon, through a nght transfrontal crantotomy, found
a lammated pitmitary adenoma of moderate sixe, which he was able to
remove. He was not able to explain the paralyss of the third nerve by the
location of the tumor, and tentatively assumed that there had been an

20,
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Fra, I11-16 (caso 10) Bitemporal depreawon
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extension of the tumor which he could not see A weeh Inter the defects sn
the fields ond the third nerve paraly ms had lessened

Nine months later, on the occaston of the patient’s most recent vimt,
visual fields were normal and the weahness of muscles supphed by the
third nerve was mummal There was no diplopia The patient still tired
readily, and v as receiving cortisone, thyrord and testosterone.

When the nerves to the muscles of the eyes are mmolived by piturtary
tumor, the tumor is usually large ond raprdly growing.

Case 11—A 47-yeor-old mnn was first scen yn August, 1950, when ho
complained of intense intermittent pain at the opex of the nght orbit which
had been present for 1 month He stated that he saw double {rom time to
time, but we were not able to demonstrate any weakness of the eye muscles
The ocular fund: nppeared normal and the visual fields were full Roent-
genopraphic examination of the head showed extensive destruction of the
sclla turciea, expecinlly on the nght mde. An artenograrn was negatne
‘The neurosurgeon then explored the region of the cliasm and demonstrated
o mass between the nght optie nerve and the central carotid artery, tissue
from 1t was recorded by the pathologist as “inflammatory

During the following 2 years the patient suffered from headaches of
moderate mtensiy and genorahzed weakness,

Ho returned 1 October, 1852, complaming of double vision, which was
found to be due to a partial paralyss of the nght third nerve On November
3,1852, a defect 1n the visual field was demonstrated for the first tume, a
biteraporal depression (Fig. JI1-17), mdicating an involvement of the
optie chiasm. On November 6, a second transfrontal cramotomy was per-
formed and an extenmive tumor mass was encountered, a specimen of 1t

o
(I1°X
'V
\\Q\\( |

Fi6. 11I-1" (case £1) Ritemporal depremnon




Fig II1-18 (came 11) Bitempora! depresmon and central scotoma

was reported by the pathologist to be chromophobe adenoma of the pitw
tary Postoperatively there was complete paralyss of the nght third nerve

The following year, m August 1953, when the patient returned for ob-
servation, the defect m the visual field was unchanged, but therc was a
ocomplete paralysms of the right third and sixth nerves with sparing of the
fourth nerv e and also a paralysis of the rnght mde of the face By Notember
of that year, the condition had become worse and the defect 1n the field
was more extenmve than 1t had been previcusly (Fig IT1-18) At that time
there was a complete paralysms of the third fourth sixth and seventh
nerves Tho patient received roentgen treatment but responded poorly and
died 10 1956

In this case the carly im olvement of the third nerve warned that the
growth had already extended out of the sclla turcica that it was more
malignant than most, and that the outlook was discouraging.

In several cascs paralysis of the third nerve has appeared efter the intra
cranal operation. An example follows

Case 12—A 41 year old man complained that tus viston had been failing
for 6 months. Ophthalmoscopio examination disclosed a mild pallor of both
optic dishs On charting pertmetne ficlds (Fig. I11-18) there was demon
strated a bitemporal hemianopse Roentgonographic examination of the
head showed the eella to be cnlarged by an mtrasellar tumor Operation
was advised and carried out and tlhe peurosurgeon removed a chromophobe
adenoma Six days later the patient complained of seemng double and there
was found to be a complete paralyss of the nght third nerve It was as-
sumed that the paralysms was probably duc to edema of the bram and
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Fro II-19 (case 13) Bitemporal hemianopma

hermstion of the mppocampus with pressure of the third nen e agamnst the
edge of the tentorium

When the patient returned 3 months later, the visual fields were greatly
improved (Fig IT1-20) and the paralysms of the third nerve had lessened,
there being at that time only a wide pupil and shght weakness of the su-
perior rectus and the inferior oblique muscles.

After another 6 months the patient returned for observation once agan
Visual fields were unchanged, but the parslyms of the third nerve had
completely dimappeared.

Oculomotor paralyms as a postoperative complication does not carry
the ominous 1mmpheation of such a paralyms eeen presperatively
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Fro. TIT-20 (case 12) Bitemporal scotomas
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DIFFXEFNTIAL DIAGNOSIS OF CHIASMAL LISIOVS

Adenoma of the pituitary 18 by far the moat frequent tumor 1n the region
of the optac chiasm. Other types of lemons to be differenttated are numer
ous, yet each imndividually 16 uncommon.

Adamantinoms belongs near the top of the list, Visual loss occury early
and 18 the presenting symptom 1n half the cases The defects m the fields
tend to be wrregular and asymmetrical, and may be bitemporal or homony
mous The roentgenclogst 18 often able to make the diagnoms on the bams
of ﬂupra.selln‘:__calmﬁcauon.

A menmngioma anmng at the tuberculum sellae may produce bitemporal
hemianopsta, one armng at the medial portion of the sphenaidal ndge may
produce loss of vigion 10 only one eye Symptoms are restricted to loss of
vision until late. Too often, roentgenograms fail to show evidence of the
growth, and neurologie exammnation fails to show any other abnormalrties.
Then the neurosurgeon may be forced to rely solely on the findmgs of the
ophthalmologist

%}om& of the chiasm occurs usnally 1n childhood and 18 sometimes
associated with cafd au lait apots and nourofibromatoms. Visuel loss 1
early and may be rapid, the defects 1n the fields are often bisarre There
are no symptoms except loss of vision until late, when the growth extends
mnto the third ventricle and the hypothalemus

Stall more rarely the malignant lemon may be & chordoma, a pinealomwa
or a oarcinoms of the sphenoid or may even be metastatic as from a breast
or & lung. It 18 because of tins wide range of possibilitzes that a comprehen
arve cxamination is advisable 1n every case of involvement of the chiaem.

An aneurysm of the circle of Willis may press agamnst the optio chiasm,
producing a visual Joss that 1s characterstically abrupt in onsect, wrregu
larly pro, ve and fluctuating in e re-
covery The field defects are a ctrical, since the aneurysm 18 aeldom
4t the midhine There 18 likely to be pain localized behmé tEc e

A blow on the head may cause bitemporal hemianopsia the histary of
injury 18 50 obvious that there should be no difficulty m rts differentiation
from piturtary adenoms.

Chiasmgl arachnordrtis 18 & real enough entity, but n my experience 8
rare one. I have encountered a fos surgically proved cases dus to ayphilis
& few presumably due to tuberculoars and a few of nonspewfic etiology
Each presented chinsmal field defects and was explored 1 order to mves
tigato tho possibility of a new growth. In most instances the diagnoas had
been suspected prior to operation Thero 15 nothing of speeifie disgnostic
value 1 the visual fields.

Dilatation of the third ventrielo through inereased mtracranial pressure
may reswlt m chipsma] or prechiamnal field difects by stretching or dis
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placing the chinsm or by iterfering with 1ts blood supply In this cond
tion the optic disha are always chohed This one finding is sufficient for
differentiating dilatation of the third ventnele from & pitumatary tumor,
mneo the optie disks are normal or atrophic in pitwitary tumor

CONCLUBIONB

The diagnoss of pitwitary tumor eannot be made by the ophthalmologst
alone He can report mntolvement of the optic chiasm, end can name with
conmderable accuracy the portion of the chiasm affected, whether it be
to one side or the other or anterior or postertor, but usually he must leave
to others the determination of the nature of the lesion and the extent to
which other structures may be implicated His finding of an occasional case
of paralysms of one of the motor nerves to the eyes gives helpful informa-
tion regarding extenmon of the tumor
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Questions and Answers

QuesTiow  What 18 your opimon regarding further loss of vimon from
a surgical procedure or from roentgen therapy, and what 1s meant by muf
ficient visual improvement and suffiment visual loss?

Dr. Rucker Speaking as an ophthalmologst, I would say that any
degree of visual loss 18 serious We regard 1t as very serious, even 1f there
18 only & minute defect 1n the upper temporal portion of the field. I have
becn an mterested bystander 1n this for a long tume. At times I bave
wondered what would be the best way to handle pituitary tumors, but
that was never my direct responsibility I happen to work 1n a ehnie 1n
which, 1 the early days, at least, the emphass was largely surgical. I am
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sure that our attitude there is influenced somewhat by ths emphass on
surgery Conscquently, moat of our patients ars treated surgically For o
year or 80, I have been reading various papers on this subject by neuro-
surgeons It secms to me that mn this problem one series of patients cannot
be compared with another series For mstance, in onc mstitution surgieal
trentment 18 preferred, wheress in another institution roentgen ray therapy
16 used. It 18 not posable, so far as T can see, to compare successfully the
results of one mstitution wath the results of another institution. Neither can
we comparc-—for the purposes of our work—patients who have been op-
erated upon with those who have not been operated upon In former years,
at least, patients who were not operated upon did not come to operation
for rather definite reasons—either the surgeons felt the patients were too
Ul to withstand the stress of surgery or there was no vory definite visual
loss or some special conmderation supervened Henee we actually have
no series which we can compare, one with the other es “surgical” and
“nonsurgical I find that our surgeons of consderable experence, such
as Dr Love, are more inchined toward operstion, while I notice that some
of the younger ones prefer roentgen ray therapy 1 am going to be very
much interested, 1 the years ahead to sce what the results of the two at
taitudes will be

Regarding the other part of the question 1t 1s true that some patients
exlubit Jarger defects in the visusl fields after operation. Still 1 would

Y that most of them show 1mprovement after operation Some paticnts,
who appear to be a little warse after operation, experience their improve-
ment during the sueceeding months Onee 1 a while surely we do sec
some defecta that are rather large aiter operation I demonstrated one or
two of them to you & couple of days ago mn my talk on hypophysectomy
1 the absence of tumor It 1s true that we sce defects mn the visual field
after that type of operation also In most cases wo are careful to chart the
visual fields prior to operation so that postoperatively we shall have data
for companson

Questiov I there some way to interest ophthalmologists m neuro-
ophthalmology 1n order to obtam competent fleld studiea?

Dz. Rucxer These ophthalmologists who were so unfortunate as to
have taken their treining 1n institutions i which they saw largely oph
thalmie surgery and diseascs of the eyes naturally became more interested
1n refractions and removal of cataracts and treating glaucoma and such

diseases That 18 not quite as true, w as it was ye:.:f' w the oph

thalmuc board requires ophtha ~ to undergo exs # # §n neuro-
ophthalmology and a specia on tn pen hat most
younger ophthalmologists prob ad adequat n perime-

me teach

try So far as I know muost of ¢ 2 from wl
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» fmr amount of penmetry and peurc-ophtholmology As I hase visited
vartous parts of the eountry I have found that resdents in neuresurgery
n many cases were examummg visunl ficlds themreh ea, The neurcsurgeen
1 charge of the scrvice did not call on the ophthalmologist Possibly thns
was beeause he had not been able to obtain the kind of help he wanted on
previous occasions, but a8 he was not 1 the habt of eolling ophthslmolo-
mists for the work, the residents 1 ophthalmology did not have access to
neurosurgieal patients ta carry out the examinations 1n question Perhaps
neuresurgeons could improve the situation by ealbng for an ophthalmolo-
@t ance 1 g while to examine some neurologieal patients In this way
remdent ophthalmologists might beeome mterested 1n the penmetry I
think the cventual doveloproent of such rapproshement would work an
adtantage to both fields. Meanwhile, I am sure the younger ophthaimelo-
@sts are more competent m thes regard than ophthalmolomsts were m
previous years, and they can do perimetry for you, so that you need not
rezart to dowg ths type of examination yourself

Dr. Ray Too often 10 my viesty, when we get visual fields from an
ophthalmologist—eren 1n the Univermty Ophthalmological Department—
the best has been done by techniesans. Visual fields take time, and 1t 18 hard
to mduce an ophthalmologst, in his busy day, to do the kind of fields that
a neurosurgical resident will do

Dz Homeax That s exaetly my expenence, we haven't an ophthalmolo-
gt at the Lahey Climie We send patients whom we feel need apecial types
of ficld studies or any other types of vigusl diagnosis to some of the neigh~
bormg ophthalmelogsts. However, our {ellows do the ordinary visual fields
or we do them ourseh es. I would agree with Dr Ray, that often ophthal-
mologsts do not obtain as satinfactory fields as you would from some of
the remdents.

D» Rucarr We are very well aware of this problem 1t 15 one aspect of
opgthbxllmologlc practice that must be improved, but 1 am confident 1t
w1

Quesriox To De. Pexrmens Could 3 ou comment on the problem of x-ray
therapy and neuro-ophthalmology in the treatment of pitwitary tumors?

Dr. Pexviero In regard to the problem of roentgen therapy, I haven't
anything to add However mv experience with ophthalmologsts has been
quite different \When & patient returns to his home which 1s a long distance
away we ash some ophthalmologmst m his home town to grvo us regular
reports of visunl fields. In my opimon our expenience is a very happy one
and the ophthalmolomat’s maihmgness to cooperate with us is a bt ngher
than bas been expressed. As far as losx of vmon is concerned, T would just,
add that 1t 13 not A question of the level of visual acwty, but rather a
question of the rate of the loss of vinon that should cause the neurosurgeon
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to become alarmed. Above all, we must keep the conception that pitwitary
tumors are neurcsurgical problems and must be handled and follawed by
neurosurgeons, whatever the method of treatment may be This series
that Dr Horrax has studied and reported to us 18, 1n my opnion, the best
studied series m existence, and I think that eech of us 1n handling these
cases should try to follow hus outline as carefully as we can.

QoEsTios 1o Da. Homeax How often do you see & mtuttary tumor ex
tend beyond the sella without visual changes or extraocular disturbance?

Dr Homrax I think that s rare Off hand I don t recall any case of &
pitwtery adenoma coming into that category On the other hand, we see
msny people with cortam endocrinologienl stigmata and an enlarged sella
turcica who do not have any visual changes whatever, but I don’t know
of any that have extended bey ond the sella without causng visual changes.

De. Rucker I bhave no way of arrving st an opinion on that pomt,
but 80 far as I kmow our surgeons do not operate on patients for lemons
around tho optic chiasms unleas thers 18 a defect 1o the visual flelds

QuesTIoN In traumatic amblyopria associated with basofrontal fracture,
where the fracture goes through the optic foramen, what 1s the prognoss
for the return of vimon?

Dz Rucker I practice out on the praines of Minnesota where, as 2
rule, we do not ses many traumatic injuries of that nature. In respect to
the ones I have seen, I wonld say that the progonss 18 poor

QuesTtios To Dr. Love Do you ever think it necessary to decompress an
optic nerve?

Dr. Love I would say that if there has been complete bhindness, the
prospects of restoration of vision by carrying out a transfrontal procedure
and then clevating the fracture at the optic canal would be very slight.
1 think there would be no chance of restoring vison which was suddenly
and completely lost. I have in mind however a very important case which
I think was reported many years ago by Adson and Lillie I had the op-
portunuty of exammung the visual fields of this particuler patient on many
different occamons. She had sustamed a fracture through the optie canal
and progressive umpairment of vigon 1n that eye developed as the result
of formation of callus. Dr Adson decompressed the optie nerve and the
result was improvement 10 her vimon. I think, however that sudden and
complete blindness under the circumstances mentioned 15 comparable to
the ynmediate traumatie paraplegia or quadriplegia caused by severe
damage to the spunal cord. Restoration of vismon 15 not likely, any more
than return of nerve function 18 hkely after damage to the cord.



CHAPTER IV

The Roentgenologic Aspect of Lesions About the
Sella Turcica

Jomx D Came, MD

DIFFICULTIES OF RECOGNIZING CHAXGES IN THE BELLA

There are many Jemons which mftuence the sella turciea and the optie
chigem. These differ greatly i their mie of orgin, history, symptoms,
progress, and last but not least, thewr surgieal operability In my opmion
they slso produce varous ohanges m the rocntgenogram which serve to
dentafy at least some of them from each other

The nonmal selln turcica varies widely 1n mze and shape So great 18
s varation thiat recogmtion of dizease based on alterstions of se alone
1s frequently difficult and even musleading. Rasmussen (1) has shown,
aleo, that there 18 no constant relation between the sze of the sella and
the mze of the pitwitary gland This further decreases the value of measure~
ments of the sella alons as an index of pitwitary dizense. My own exper-
ence wmdicates that 1n the past, the average radiologst has paid too much
attention to varistions mn the dimenmons of the selln tureica and hes
underestimated the mgmficance of otrtain basio changes m structure which
will indicate the presence of discase long before measurements alone have
any value These bamo changes, erosion, decalmfication and destruction
of bone are mtimately related to one another They may express them-
selves 1n {oral or generalized changes m contour of the sella or its related
processes depending on the type and location of the lemon. Eromon of the
sella, or any of ita reloted processes, 18 due to pressurs from a contiguous
mass pbnormal pulsation or generalised pressure reflected from a more
remote lemon. Thus foeal or generahzed pressure produses a loss of sub-

stance of the cortex of the exposed surface of the sella or contiguous proo-
ceses. A certain amount of localized decalafieation accompanies the pres-
sure crosion, the degree beng direetly related to the mte and eeventy of tha
assoeinted pressure 1f the pressure 16 of a low degree and permstent, 1t may
be reflected only i a change in contour of a single process or of the entire
eella mith hittlo evidence of decaleifieation smea 1n such canes thers is a
patural reparatsve recalefieation ot the mte of eromon. On the other hand,
i the pressure e acute severe, and progressive, crosion oceurs rapidly with-
out oppartumity {or repar by recaleification and the picture ix soon one of
cowplete loss of bone substance, erther focal or generalized.

.31
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Classical examples of true decalaification of bone are seen 1 severe
nfections of the sphenoid snus and n varying degrees m the presence of
contiguous meningiomas In the former, the decalafication results from
hyperemua of the walls of the aphenoid sinus which accompanies the n
fection, 1n the latter 1t results both from hyperermia due to mcreased vas-
cularity at the smte of & tumor and from actual pressure by tumor cells
which grow into the haversian canals of the adjacent bone.

Actual 1invasive destruction of the sella or its related prooesses oceurs
with malignant tumors which may orngimate in the bony structures or
mvolve them secondanly by extension from a contiguous soft tissuc mass
Such changes because of their location and extent are usually not difficult
to distingwsh from erosron merdent to berugn lesions. Extenmve pressure
erosion of the sella resulting from large pittary tumors or generalised m
creased intracramal pressure may be imitated by s malignant lesion of the
sphenoid bone such as chordoms, myeloms or carainoma.

In any discusson relating to erosion, decalcifioation or destruction of the
eella, defimte evidenco indicating the relation of such changes to the
duration of the primary discase 18 of great value On the bams of my
own expenience I believe that ono can conservatively say that in the pres-
ence of nereased intracranial pressure erosion or decalcification of the sells
may occur within one month after the inception of abnormal pressure
The ability of the roentgenogram to reveal this change 18 dependent on the
type of sella and whether or not 1t 18 undermmed by & well pneumatised
sphenoid smus If the sphenoid below the floor of the sella 15 not pneuma
tised (and 1t frequently 1s not 1n children before the age of twelve years),
erosion of the floor may not be recogmused until more extensive changes
have occurred

ROFNTGENOGRAPHIO RECOQNITION OF SELLAE CHANGES

Roentgenographic technique plays an important part 1 contributing
to the carly recogmition of changes in tho sells and 1ts related processes.
Stereoscopio roentgenograms are necessary but in order to be of the grest-
est value m this area, these should be made with the tube shifted along
the coranal plane The aluft of the tube will separate the 1mages of the
clinoid processes and the edges of the solla, a very important maneuser
mnee it facihitates the recogartion of focal changes which may wnvolve aaly
one process or side of the sclla. This 1 clearly shown m Figure IV-1, in
which the focal eroson and foreshortening of the right anterior climoid
prooess was due to an ancurysm of the internal earotid artery When such
changes are observed the roentgenologist can be very preciso and exact 1n
the location of a lesion. The mechanies of this eroson are shown 1 Figure
IV-2 a case n which the walls of an aneurysm of the internal carotid
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Fra. TV-1 Btereoscopic lateral views of the selin, mdieatmg the value of shifting
the x-ray tube along the coronal plane a (left) The imnges of the antenor elinod
processes which are superimpoeed, appear normal. b (nght) After slufting tube,
1mages of antenor elmoid processes are peparated focal eromon and foreshortening
of right anterior clinaid due to pressure from a contiguous aneurysm of the right m
ternal carotid artery are avident.

Fio IV-2 Lateral view of sella rovealn
right antenor elinond process due to
of the right mternal earotid artery

g focal erosion and foreshortenmg of the
pressure {rom a contigucus calafied aneuryem
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F10.IV-3 § lateral roent of the ekull. a (left) Images of the

antenior chinard are superi d and therefore appear normal. b (center)

Images of anterior clinord processes have been separated by shift of tube along eoronal

plane ¢ (nght) Postero-antenor view revealmg decalafieation of right antenor
elmoid process due to memngioma of the nght sphenoidal ridge

artery are partially caleified. Foreshortening of the contiguous anterior
clinoid process due to pressure erosion may be seen At the point of contact
with the wall of the aneurysm the cortex of the anterior clinoid process
has disappesred as & result of pressure and decalcification. Normally the
clinoid processes are outhned by e shadow of thin cortical bone. Dehiscence
1n this shadow 1s the first indication of contiguous pressure

The 1mages of the antertor elinoid processes are supenimpaosed 1n Figure
I1V-3a and no abnormality 1s evident. However, 1n Figure IV-3b which 15
the matching stereoscopic film the images of the anterior clinoid processes
are scparated and 1t is obvious that there 13 a great difference 1n denmty
between them. The same difference 18 also apparent 1n Figure IV-3¢, which
18 & postero-anterior view In this case the tumor cells from an adjacent
meningioma 1nvaded the bone and wrth the associated increased vas
cularity, have produced diffuse decaleiflcation which results 10 a diffuse
hary mage 1n contrast with the focal tvpe of pressure eromon shown
Figs TN -1 and 2 Therefore the roentgenologist, 1f he has good roentgeno-
grams and has had reasonable experience may be able to predict the typo
of contiguous lesion from the observation of such changes The postero-
anterior 107 degree angle view onginated by Granger (2) for depicting
diseae of the sphenod sinus 15 valuable also for revealing and lateralusing
focal changes resulting from lemons about the sella tuberculum or optic
nerves. Local changes 1n bone which consist of defects in continmty (Fig.
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Fra. IV-4. The postero-antersor 107-degree projection of skull (Granger pomtion)
reveahing focal cromen and defect 1n contimuty of the so-called g hne as the result of &
contiguous menmgoma of the left optic nerve sheath

1V-4) or abnormal thickeming (Fig. TV--5) of the so called g-hne may be
more clearly defined in roentgenograms cbtained n this posmiren than m
conventional lateral or postero-anterior views. The ostcomatous changes
resulting from meningiomas arang about the tubereulum sellae and poste

nor portion of the olfactory grome may be seen very clearly 1n the views
tahen 1o the Granger postion. Such tumors as they enlarge frequently
produce croenne changes 1n the floor of the sclla and posterior chinod
processes

Erosion of the posterior chnoid processes may be the result of 1) direct
pressure from a contiguous tumor moat commonly a partially calcified era-
mopharyngioma (Fig. TV-8), 2) pressure from a dilated third ventnele
(Fig. I\-71, and 3) mass lestons of the brain (witheut hydrocephalus)
which produce indirect pressure on the chinoid processes and sella.

In the past it was not uncommon far roentgenologists to accept the
prezcnce of decaleification and circular expansion of the sella as evidence
ol & primary mirasellar tumor, (Fig. IV-8) Experience has shown, how-
over that these changes may be produced also by tumors located clse-
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Fia. IV-8 Meningloma arsmg from tuberculum sellsc. a. (top) Poetero-anterior
riew of skull revesling osteomatous thickenrg of eo-called g-lro at site of tumor
b (bottom) Lateial viow of sells, revealing osteoma at mte of ongm of tumor and
tarly presmire eromon of floor of sella

where 1n the cramal eavity (Fig. IV-9) In such cases a displacement of
the shadow of the calcifled pineal gland or evidence of generahzed n
ereased intracranial pressure will provide & clue to the extrasellar location
of the leson. Such evidence may of course, be lacking and thereforo it 15
important to remember that whenever the roentgenogram suggests an
intrasellar tumor and the chmeal evidence does not agree, additional
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Fro. IV-8 Caleified eraniopharyngioma produeing focal eroson of the posterior
clinod proceses and dorsum seilse

Fra. Iv-7 thnmhp;mmmhn;dﬂucdthndmtr&hmthmm poster
of
dmo&dwomudodhu-multdh)drocepbdusduew-mbemﬁmor >



Fra 118 Circular expanmon and decaleifiestron of the srlla ced by primary
intrasellar pituitary tumor prods »

Fia IV-0 Cireular expantion and deealcificatson of the selle produced by nght
temporal lobe tumor The changes mmulate thos of intrasellar tumor

]
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Fro IV-11 Chromophobe adenoma of piturtary a (laft) Decalerficatron and en-
largement of sells before surgical removal of tumor b (center) Recalafleation of
sella 6 3 ears after operation and roentgen therapy There was no clinieal evidence of
actvity of tumor o (nght) Extenmve decalaafieation and further enlargement of
sella due to recurrence of tamor 11 years after orygunal operatzon and roentgen therapy

to treatment. This phenomenon 18 particularly well illustrated 1n radio-
eenmutrve malignant tumors of the ephenord which nvade and destroy
the sella without actual enlargement of the prtuitary fossa (Fig. IV-10)
Since the sella 15 not expanded measurements are of no diagnostic value
and the mgmficant roentgenologie signs are those of destruction and sub-
sequent repair of bone.

When the sella has been decalcified and enlarged by pressure from an
trasellar (Fig. IV-11a) or extrasellar lemon and the pressurc has been
subsequently removed by one means or another, the margins of the sella
will recaleify but the pitwitary fossa will maimtoin rts abnormal sze and
shape (Fig. IV-11b) A roentgenogram always will reveal this evidence
of antecedent disease and 1t should not be interpreted as evidence of an
active process. In this connection senal roentgenographie studies made
before during and subsequent to treatment are most important mn the
evaluation of the prognosa.

When an mntracranal tumor recurs and the pressure phenomena of the
ongnal discase are re-enacted the sella which had recaleified following
treatment of the lesion will again undergo decalafication and this m
portant evidence of recurrence will be readily apparent if previous roent-
genograms aro available for comparison (Fig. IV-11a 11b and 11c) Hero
agamn 1t 18 the character and denmity of the bony margms of the sella and
not primanly any vanation m size that indicate disease

SUAMDARY

In conclumon, I would ke to emphasize 1) the importance of focal
changes 1n the bony contour of the sella tureica and 1ts related processes
as an index of disease before any sigmificant change in size of the sella
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otcurs, 2) the value of deealeifiention and reenlorfiention of the contour of
the eclla 10 following the course of mtracramal discnse, 3) the fact that n
arcular, uniformly enlarged sella, long recogmzed as charactenstic of a
pitwtary tumor, may be produced by tumors mtuated clsewhere within
the eramal eavity, and 4) the wdication for supplementary methods of
Joealization such a8 ventneulography, eneephalography and arteriography
when the ¢lmical and roentgencloge findings do not agree.

1 behieve that the radiologst and clinician should be concerned first
with eonventional roentgenograms of the sella and ehinsmal ares. If they
do not give evidence of a leson then one must consmder what other pro-
cedure to use. Certanly 1f you suspect a chiasmal lesion, arachnoiditis or
preudo-tumor syndrome then o pneumoencephalogrem would be more
frustful. However, when you conmder the type of tumor seen most fre-
quently 1n the parasellar region, and there 12 nothing to sway you from the
clmica) findinge, 1 think thai anglograpby has o greater chance of being
helpful than encephalography Frequently you wall bave to use both.

REFERENCES
1 Rasuussey A. T A quantitatse study of the human hypophyms cerebn or pitw
tery body Endocrmology 8, 509-5H 1924

2. Guorees, A Positive rdentificntion of sphenord and ethmold mouses J & M A,
81, 1361340 1923,

Questions and Answers

Question  Have you ever seen a looas, eroded fragment of bone above
the sella which mmulated ealeifieation within a pituitary adenoma?

Dr Cawr Yes, I have seen that and 1t is very easy to confuse ealcifiea-
tion of a carotid artery with caleifieation of a chromophobe tumor Cale
fieation 1n the latter does not ceeur very often—only 1 about 4 per cent
of such tamors—in my experience. Fragments of detached bone may fool
you and I don't know of any definite way to distinguish them, except that
they are usuaily not as aharply defined or as sharply curvilinear in char-
acter as vaseular caleifieation or ealefication 1o the capaule of & chromo-
phobe tumor

Questiox  Can intrasellar pressure be differentiated from intracranial
pressure by x ray alone?

Dr Car Nothng is 100 per cent in this busmess but I do think that
In most cares 1t 18 posmble, with good x Ty films, to come pretty closs to
telling whether the changes result from a lesion within the sella or con-
trguous to 1t, or whether they are the result of pressure reflected from a
general inerense of intracranial pressure. There are a number of thingy
that will help In the young wndividual, befare suture union oceurs you
have reparation of suture lines and variations 1 contour of the suture
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shadowe. In an adult there 1 thinning of the bones of the skull and par
ticularly 1n the postero-anterior view you may see a thinning on one side
of the calvanum You may also get a shift in the shadow of the pinea]
gland. Certeinly, 1f the pineal gland shadow 18 displaced 1 e to one mde
or the ather and the eella has & round configuration mmulating that of
eremon from a mtwitary tumor, you would not make s diagnoss of a
pitwitary tumor I thmk if we conmder all of the changes which may be
present, 1t should be possmble 1n most cases to differentiate primary mntra
sellar pressure from generalised intracramal pressure
QuesTioN Please repeat the signifieance of a double contour of the floor
of the sella
Dz. Care Briefly, the sella, in the presence of & pneumsatized sphenod
smus should give a sharply outlined contour if the pattent 1s properly
poertioned. When there is increased pressure within the sella itself or withm
the calvarium, the prturtary gland 18 pushed downward and that pressure
~» will first produce a desaleification of the floor of the sella go that instead
of being sharp and clean-cut hke the wall of a normal ethmoid cell, the
outhne of the sells becomes fussy and indiwtnet and that produces a so-
called double coutour If the pressure 1s relteved or the tumor 18 removed,
the sella will recaleify but 1t will have a double contour and double denmty
because 1t never goes back to its onginel shape again Occamonally, the
false appesarance of a double contour may be produced by a partial rotatiop
of the head of the patient, and occamonglly by variations m tho pncumsa
tugation of the sphenoid rtself Usually you can recogmise that, but if there
18 any doubt a planigram will frequently help
Quxstior Have you seen a rounded calerfication in the cavernous mnus
without accompanying bane changes and in the presence of 4 narmal angio-
gram? If so what 18 1t?
Dr. Caare I have never seen one
QuesTiox Please repeat the mgmficance of a double contour of the floor
of the eella
Dr Cawp Briefly, the sella, in the presence of a pncumatised sphenord
distmguishing and evaluating lesions about the sclle but unfortunately
encephalography is n mechanical procedure and good filing with eir 18
dependent upon an adequate dramage of the subarnchnoid spaces Beoause
madequato dramage 1s so frequent I think 1t 18 hazardous to bo too pos.
tive about the presence of small suprasellar lemons from changes in an
cneephalogram alone If vou have a umlateral alteration of the rostral
sulcus and you can be certain that 1t 18 persistent from a study of stereo-
scopic films or planigrams then I thk 1t 15 of value. Sphenoidal ndge
tumors and even meningromas of the tubereulum sollae are dufficult for me
to recogmse 1n an encephalogram and certarnly in attempting a diagnosms
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of chiaamal arachnoiditzs you may run mto o trap because of mcomplete
dramege of the basal cisternae. There are so many 1fs about 1t, that unless
the changes 1n an ancephalogram are very obwious and defimte, I think
the chances of rocognising o small lesion nre reslly better with an angro-
gram.

Questior  What causes the erosion of the chinoids and dorsum with
mereased pressure?

Du G 1t w o mechanical phenomenan It does not mahe any duffer-
ence whether the merense wn pressure 13 due to an mternal hydrocephalus
or whether it is due to the mass effect of & g tumor which has increased
the mze of the braimn. The sclla happens to bo m the central portion of the
akull and 18 ver; vulnerable to pressurc wherever 1t may ongnate. The
pressure causes & demuneralization. If steady pressure 1 exerted upon an}
bone of the body and held long enough, demuneralization of that bone will
geour at the mie of pressure. This has been seen many times 1n experiments
The skull 15 & closed box and pressure from a tumor on one mde of the bramx
18 dustributed rather generally throughout when the mass 13 large enough, so
that tha change from & large nght ocapstal tumor for mstanee 18 not gowng
to be much different from that caused by a large left oceapital or left
frontal lobe tumer There may be certamn minor distinctions but baseally
the changes are about the same. Xf you observe the sclla at autopsy you
will see how the pitustary 1s pushed nght down mto the miwtary fossa by
wmereased wtrasramal pressure.

Questiow Dees the nature of eroxon of the elinoid processes belp greatly
m localising & parasellar lesion?

Dr. Caxp Yes, I think it does beeause f the eroston 18 unilateral you
can Interebso the tumor Also, 1f 1t 18 not only unilateral but has involved
an anterior chinoid process or mvolves only the postenor chamd and the
dorsum you have been morc preease in Jocalizing it, not only as to the mde
but niso as regords the area of the leaser wing or the dorsum of the =ells
steelf Such changes also help in distingwishing sn intrasellar tumor from
the usual parasellar tumor

Question  What 18 the sigmificance of a lateral pineal shift of 5-6 mm
n the absence of ehinien) symptoms?

De Cuwe We are getting o httle away from the elasm but m the
absence of ehinreal findings of any sort and no other x-roy ehange I would
be hemtant about putting too much value on & § mm Jatera} pneal shft

A beheve bowever that s lateral shft of the pineal 1 much more sgmft
vcant than s forward or backward ahft. A lateral shoft occury more {re-
auently with a temparal labe tumo than with & tumos located elyeshere.

If the patint has onh & lateral ehuft and there 18 reason t
tumor 1 would bet bex © suspect n
o0 ts bewg in the tempors] area However I think



74 CLINICAL XEUBOSURGERY

you have to be a little bit practical about 1t all too The shape of the head
has some 1nfluence on the poamtion of the pmeal gland. The scaphooephalic
will nullify the normal measurements 1n a fore and aft pineal localization.
Stmularly, a turnicephalic skull will throw off the vertical measurements.
An ssymmetrically developed akull 18 Likewiso an exception I have seen
one patient who had a hem: hypertrophy of the body 1n which the hemu

hypertrophy of the brain caused asymmetry of the skull, The pinesl and
falx a8 well were over from the midhine but that condition 18 not cammon
and the phymeal appearance of the patient would keep you from accepting
the lateral pineal shift alons as evidence of a tumor

QuesTion What about the roentgen therapy of pitustary tumors?

De. Caxe With the advent of super voltage x ray and radio-active
cobalt therapy, the results from the radiation treatment of pitwitary tumor
have been 1mproved I thmnh 1t 1s largely & matter of efficiently getting
adequate doange 1nto the tumor Y ou have the ever present problem of pre-
serving vimon and whether you give x ray therspy or not the patient
should be very carefully followed. If the vimon is decreamng, the pressure
had better be relieved one way or another Dr Horrax has discussed the
question of x ray versus surgery in Chapter VI so I think we had better
let that answer suffice for now



CHAPTER V
Operative Approach to the Priuntary Gland
J Gmarron Love, MD

What § shall say does not neeessanily reflect the attitude of my assoer-
ates 1n the Section of Neurologic Surgery of the Meyo Chme With 8
neurosurgeons having their mdrvidual services, thero are bound to be
ifferences of opimon regarding surgieal technique. What 18 stated here
18 0ot meant to be considered as the only rght way to handle a patient
with a pitwtary tumor but rather as a way that lias proved satisfactory
m my hands

The late Dr Charles H Frazier (1), of Philadelplua, mtroduced 1n 1913
a teehmque of approach to the hypophyms through the anterior cramal
fossa, a modification of wlisch 18 sn rather general use todav At that tume
Dr Frasier said the hypophy sis vas the last of the ecrebral structures to
como within the scope of surgical therapy The hypophvms had been
conaidered * nolt mé tangure’ by the surgeon because of 1ts deep location
and surrounding smportant structurce—the cavernous mnuses, the optic
uerveg chiagm and tracts and the internnl carotid arteries

Mane(2) m 1880 had pomted out the etiologo relationship of acro-
megaly and perverted function of the hypophveis He gave the mcentive
to therapy of the hypophysis

There are two principal modes of attack on the decply situated structure
One 1 the mtracramel approach and the other the cxtracramal or trans-
#phenosdal approach

Horsley £3), in 1908, removed & cyat of the pitwtary through the mid-
erannl fossn after clevating the temporosphenoidal lobe. This approach
18 not very direct and necessitates too much traction on and elevation of
the sensmitine temporal Jobe

According to Frasmer (1) Krause m 1805, was the first to suggest ap-
proaching the hypophysis through the antertor cramal fossa by resectng
the frontal bone and proceeding extradurally until the lesser wing of the
ephenord 18 reached at which Juncture the dura 1s mewed and the hy-
pophyms 1s camly exposed.

Sargery of the hypophyms 18 said according to Fraser (1), to have
had its advent in 1007 when Schloffer performed his first suecesstul opera-
tin by approachung the hypophyss by the extracramal and trang-
fphenosdal route However Frasier consdered Sehloffer s operation rather
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crude and disfiguring Hirsch (4) ntroduced tho endonasal approach, which
still seems to be the best extracranial procedure.

There are two main objections to the extracramal operation first, the
nisk of infection from tho mucous membranes (with the introduction of
antibioties, this objeetion was largely overcome), and second, the small
exposure that 1s possible by this route Suprasellar and parasellar ex
tensons of the tumor cannot be removed by this approach

Fraser's onginal operative approach to the hypophyms through the
anterior crantal fossa was needlessly complicated, leborious and very
likely to be diusfiguring He resected an osteoplastic flap from the right
Irontal region, removed en bloc the supraorbital ridge with a portlon of
the roof of the orbit, Iater replaced, and rongeured away the remains of the
orbital roof to the optic foramen He then opened the dura to exposs the
tumor and visual epparatus It 1s of interest that he used wntratrocheal
anesthesia 1n lus first case

Later Cushing, Adson, Naffsmiger and others modified the frontal ap-
proach 1nto the more or less standerd transfrontal craniotomy which 18
employed today

INDICATIONB FOR OPERATION O\ THE PITUITARY ULAND

Indications for operation on the pituitary gland aro as follows (1)
To preserie and restore vimon, (2) to relieve increased mtracranial pres
sure that 18 when tho tumor 1s suprascllar and compresses the third
ventricle and in the rare case of mtras entricular tumor, (3) to preserye hie
when the tumar 1e sa large that it comnpresses a temporal or frontal lobe of
the brain or obstructs the third ventricle

Before undertahing surgical treatment for a suspected prtwitary tumor,
1t 18 essentigl to ovaluate the patient 8 general and metabolical status as
well as his ophthalmological neurologrenl and rocntgenologieal status.

The echromophobe adenomsa the most common tumor of the pifwtary re-
quinng surgieal treatment 18 often assoctated with hypomtwitarsm, and
the degree of lack of funetion of the gland should be determined so that the
patient may be adequately prepared for surgical treatment and a base
Line established so that postoperative therapy may be more satisfactorsly
planned.

Eosmophilic adenomas of the pitwtary which rarely recene surgical
removal because they rarcly impair vision are often assoctated with
adenomatous goiters which mav be very large and may impair the pa
ticnt s airway owing to compression of the trachea Occamonally the
goiter may be hyperfunctioning

Usually if there aro (1) a bitemporal visual defect (2) an enlarged snd
croded sella turcica and (3) evidence of disturbed pitwitary function the
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diagnoms of mtwtary tumeor 13 well founded. Howover, other types of
tumor may eompress the pitwitary gland, nterfere with vison and erode
the pella turcica. Such tumors are adamantinomas (araniopharyngiomas),
epidermaids, menngomas and ancUryEms.

1f there 18 o history of umilaternl retro-orbital pam, third nerve palsy
or unequal or umlateral erosion of the eolln turcica, carotid angiography
thould be performed to exclude an ancuryam.

Choking of the aphe disks rarely oecurs with pituitary ndenomas, there-
fare, 1f thera 11 edema of the duks m a patient suspected of having o
pitutary tumor, 1t 18 wise to perform ventneulography (Fig. V-1) to
locahze the lesion more aceurately It may be a suprasellar adenoms block-
ng the third ventricle or & foramen of Manro, or rarely the sdenoma may
be mtuated i the third ventricle Edeme of the disks 1s more eommon with
adsmantinome.

In some cases of homonymous visual defeot, particularly 1f therc 1a
umlateral eromion of the sella, angiography, air studies or both are mndicated
to exclude aneurysm, astrocytoma of the chiasm, parasellar tumor and
temporal lobe tumor
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crude and disfiguring. Hirsch (4) introduced the endonssal approach, which
still secms to be the best extracranial procedure

There are two main objections to the extracranial operation first, the
risk of infection from tho mucous membranes (with the ntroduction of
antibioties, this objection was largely overcome), and second, the emall
exposure that 1s posable by this route. Suprasellar and parasellar ex
tensions of the tumor cannot be removed by this approach

Frasier s onginal operative approach to the hypophyms through the
apterior cramal fossa was needlessly complicated, laborious and very
Likely to be disfiguring. He resectod an osteoplastic flap from the right
frontal region, removed en bloc the supraorbital ridge with a portion of
the roof of the orhit, later replaced, and rongeured away the remains of tho
orbital reof to the optic foramen. He then opened the dura to expose the
tumor and visual apparatus. It 1s of interest that he used intratrachesl
anesthesia 1n lus fArst case

Later Cushing, Adson, Naffmger and others modified the frontal ap-
proach mnto the more or less standard transfrontal craniotomny which 15
employed today

INDICATIONS FOR OPERATION OX THE PITUITARY GLAND

Indications for operation on the pitwitary gland are as follows (1)
To presers e and restore vision, (2) to rolteve increased wntracranigl pres-
sure that 15 when the tumor 1s suprasellar and compresses the third
ventriole and n the rare case of intraventnieular tumor (3) to preserve hife
when the tumor 18 so large that 1t comnpreases a temporsl or frontal lobe of
the bram or obstructs the third ventriole.

Before undertakang surgical treatment for & suspeeted pituitary tumer,
1t 18 essentinl to ovaluate the patient s genernl and metabolical status 88
woll as lus ophthalmologiceal, ncurologeal and roentgenological status.

The chromophobe adenoma, the most common tumor of the piuntary re-
quiring surgical treatment, 18 often sssociated with hypopitwitaram and
the degree of lack of function of the gland should be determined so that the
patient may be adequately prepared for surgical treatment and a base
line established so that postoperatiye therapy may be more aatisfactorily
planned.

Eosnophilic adenomas of the pituitary which rarely recenvo surgical
removal because they rarcly impair viston erc often sssoomted with
sdenomatous goiters which mey be very large and ms) mpmr the pa
tient s mrway owing to compression of the trachea. Occasionally, the

1ter may be hyperfunctioning.
gOUmnllyylf the.;\:cmnre (1) a bitemporal visual defect, (2) an enlarged and
croded sella turcics and (3) ovidence of disturbed pituitary function the
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ciagnoms of prtwtary tumor 18 well founded. However, other types of
tumor mav compress the pitwtary gland, mterfere with vimon and erode
the eella turcica Such tumors are adamantinomas (eraniopharyngiomas),
epidermaids, menwglomes and aneurysms,

1 there 18 & histary of umlateral retro-orbital pain, third nerve palsy
or unequal or unilateral eromon of the sella tureica, earotid anglography
should be performed to exclude an aneurysm.

Chokang of the optic disks rarely ocours with pitwitary adenomass, there-
fore, 1f there 18 edems of the disks 1n & patient suspected of having a
piturtary tumor, 1t 18 wise to perform ventriculography (Fig. V-1) to
localize the lesion more accurately Tt may be a suprasellar adenoma block-
ing the third ventricle or & foramen of Monto, or rarely the adenoma may
be mtuated m the third ventricle. Edema of the disha 18 more common with
adamantinoma.

In some cases of homonymous visual defect, particularly if there 18
umlateral eromon of the sells, anglography, air studies or both are indicated
to exclude aneurysm, astrocytoma of the chiasm, parasellar tumor and
temporal lobe tumor

luﬁneutblodmgeo{tboventnmhrlyuumtopmd
Fig. V-1b Bame case ax V-la, thowmg lateral view u‘lml:
for fiuid m the ventneular system The enlarged eroded

of the third
o o thir ventncle with enlargement of the lateral ventreles because of obstruction

obstructive hydrocephalus,
ead after substitution of aur
salla 15 visible, The dustortion
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RESTORATION OF VIBION

The best and quickest way to restore lost vimon caused by pressure
of & pitwitary tumor on the visual apparatus is by surgical removal of
the tumor For the surgeon who operates only ocensionally on the priuitary,
1t may bo best, 1f the visual loss 18 minimal, to try & course of roentgen
therapy, then check the visual flelds after 8 weeks, 1f the vison 18 not
1mproved, he should consider surgical removal of the tumor While the
therapy 15 being admunstered, 1f there 18 deteroration of vismon, surgical
1ntervention ghould not be delayed

In the presence of pallor of the optic disks and moderate-to-marked
loas of vison, 1t 18 probably best to operato at once.

If there 18 sudden loss of vision, a bitemporal hemianopsia or complete
loss of central vision 1n one or both cyes, cmergency operation should be
performed beeause of the possibibty of hemorrhege into & piturtary tumor

When a decision has been made to operate for a pitwitary tumor, the
patient should be prepared with cortisone and swtable blood should be
avallable for a transfusion It 1s the practice of my colleagues and myself
to give 200 mg. of cortisone 2 day s before operation 1 day before and the
morning of operation This 18 administered ntramuscularly Following
opergation, the patient receives cortisono in decreasing doses for a few
day$ for example 100 mg the dey after operation and 50 mg ecach day
for 2 more days

EMERGENCY OPERATION FOR PITUITABY TUMOR

1f 1t 18 necessary to operate on a patient for & pituitary tumor as an
emergency procedure, then the intravenous preparation of cortisone may
be admmustered dunng the operation.

The patient should be given a sedative thoe night beforo operation to
nsure a good mght s rest 1 prefer pentobarbitsl sodium (nembutal) 1%
grains at bedtime for adulta. All food and dnnk are withheld then until
after operation. If tho patient 18 to be operated on ot 8 00 & m. he 15 given
pentobarintal sodium 1% grains and atropine sulfate 1/150 gramn at 7 16
am. and the head 18 completely shaved. For fussy patients a restricted
shave may be used but it 18 necessanly messy and certainly increascs
.he rsk of mfection

At 7 30 a m. the patient 18 taken on a cart to the operating room and
anesthema 18 induced I prefer to have the patient put to sleep with mtrous
axide and oxygen and then mamntained during operation with open-drop
ether over an intratracheal tube

Usually 1t 18 advisable 1n the absence of choked dishs to use a malleable
needlo 10 the lumbar region for removal of cerebrospinal fluid to facihtate
exposure of the tumor If o needle 18 to be used 1t 1s placed after the patient
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15 on the operating table After the needle hins becn placed ond o clear
fow of fiurd has beun nesured, the needle 15 bent over against the bach nnd
connected by o long prece of rubber tubing to a 100-ce symnge g0 that
at the proper time the ancsthetist enn remove fiwd aseptreally without
moving the patient. The patient 1a then placed en lus back with the head
resting 10 n doughnut mado of cotton wrapped with gauze Tho head 18
turned shgltly to the smde opposite the proposed flap The opersting
table 15 tilted shightly so that the head 1 Ingher than the buttochs
For a nght handed surgeon the nght transfrontal approach 18 best and st 15
safer for the nght-handed patsent, mnee the traction 18 on the nondommant
henusphere There are oceasions, how ever, when 1t 18 necessary to operate
through s left transirontnt fiap For example, 1f the visual oss 38 prin-
eipally 10 the left eye or therc 18 a right homonymous henuanopsia, it may
be impossible to reach the lemon from the nght mde

In marksng the acalp for the flap the rocntgenograms of the head should
be on a viewing box mn the operating room and they shouid be carefully
gtudied The flap should extend down on the forehiead ns far as posmbls,
but if at all posmible one should aveid its entermg the frontal smnus. If the
anus 18 unnyoidably entered 1t should be elosed immediately or if 1t 1
necessary 1n order to expose the tumor to open the emnua widely, 1t should
be cxenterated and obliterated by removal of the posterior wall If there
15 only a small perforation of the sinus, the hole should be plugged with
bone wax and this should be covered with a piece of 1valon sponge or the
dura should be pulled tightly against the opening by scwmg the dura to
the perieranum.

The flap {(F1g V-2) used conmis of a refiectson of the slan and galen
downward and forward through sn incimon starting i the rmdhune of
the forehead and procecding backward to the hairhne and then curving
downward 1n {ront of the ear Adson ehin chips are used on the edge of ths
fiap to contro) bleeding, and smali pointed forceps are used on the galea of
the oppomite akin cdge The pencramum temporsl faseia and temporal
muzcle are then wewed around the edge of the flap and retracted for the
makang of five perforator openings For many years now I have used o
perforator only rather than perforator and bur, 1m order to avord unmghtly
depreessons and the necesaity of using anytiung to plug the bur openings
The most nuportant perforator opening 15 the one placed behind the
Wpomatic process of the frontal bone It should be placed as Jow as
posble sn order to faethtate exposure acrors the roof of the orbit At times
1 1x advienble to mek the perforator opening with a DeVilbiss bone biter
m order to hold the Gight eaw to the lowermost portion of the hole A
correponding oiek 1n the antenor mferior (midforehicad) perforator open
og will at timed enable the surgeon to avend having to operate over
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18 elevated and the durs 1s securcd, a sisable extradural olot may develop
Ag the fwd 18 removed from the lumbar area, the cxposed dura sad
bran shroh (Usually 25 to 50 cc of cerebrospmal flwd 13 removed ) It
15 preferable Lo exposo the tumor by an extrrdural approach to the sphenod
nidge. If the durn has been extensnely lncerated wiile the flap was being
turned, 1t 18 just as woll to proceed sptradurally

By opernting extredurally there 18 o flap of dura which proteots the
retracted fronta! lobe, and thero 18 less danger of n ncurologie defieit,
postoperative convulsions or both

The dura 1 dissected away from the roof of the orlnt backward to the
sphenoid ndge It should not be apened until the ridge 18 reached. An open-
1ng s made mn the durs at the imddle of the ndge with a nght-angled hmfe
cutting foward the bore Then the durn 18 opened to the imdhne and then
upward parallel to the falx cerebn with dural scwssors This mewsion 18
extended by making &n opening 1o the dura over the tip of the temporal
lobe with a straight kmfe and then eutting with seissors to the beginmng at
the rmddle of the spheneid idge The dura! edgea particularly those below,
should be coagulated for they have 2 tendeney to bleed

The frontal lobe, protected by the flap of dure, 1 then elovated with a
ganghon hght wlule the fimd beneath the bran 18 asprrated with the
suction apparatus The first nerve to be scen 1 the olfactory and usually
there 18 sufficient trachion to partially disrupt thus nerve Because it 1
nichly vasculanged 1t 1s better to coagulnte and divide 1t at this stage to
avoid troublesome bleeding during the operation or a postoperatve hemor-
rhage. With further olevation of the {rontal lobe the tumor becomes vimble
1 the tumor 1 shil confined to the selln, one or both optic nerves and
the cluasm can be eeen. At tymes there 15 a suprasellar extenmon of tumor
which cbacures the enire visusl apparatus. When the tumor has been
approached & cottonoid strip, to which a black silk stiteh 18 tied, ghould
be placed bevond the tumor to prevent blood eseaping beneath the opposite
frontal lobe This strip should not rest on the optic nerve.

The tumor 18 then aspirated (Fig V-3} with a fine-bore sharp pointed
needle attached by menns of a short rubber tube to a 20-ce. Luer syringe
to execlude an ancurysm and to determine if there 15 oystzc flurd 1 the
tumer Occastonally blood will be obtamed from n prtuitary tumor It
may be the result of hemorrhage nto a fumor or it may result from a
very vaseular adenoma It 18 advisable when blood 15 obtamed on aspi-
ration to wateh the eapsule of the tumor earcfully to see if 1t immediatoly
becaines tenee agmin and to sec if there are exponssle pulsetions It 1
advisable alro to have a prece of temporal musele a piece of gelfcam or
both ready to pateh the opemng if it should prove to be an sneurysm

If the tumor 1 cystie the flwd should be aspirated to collapso the
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Fro 1-3 Bee text Ip the drawing the rubber tube between needle and syringe 18
not shoxn. The presence of a rubber tube provides better vinon and affords the sur
geon more freedom of movement, mnee the aspiration can be done by a nurse or an
ammstant while the surgeon holds the needle

capsule and shnink 1t away from the ner es and chiaam It may bo necessary
to use a bramn cannula 1f the fluid 18 of a thich consistency When the
lemon 1s proved to be & neoplasm * the capsular vessels arc coagulated
(Fig. V-3) and then the capsule 18 incised 1n a cruciate fashion (Fig. V—4)
and mtracapsular removal 18 begun. A prece of tissue 1s taken for 1m
mediate fresh froten section diagnosis (Fig. V-4) by the pathologist
then the entire intracapsular portion of the tumor 1s removed by means of a
sroall gallstone scoop euret, pitwtary forceps and Gruenwald punch
(Fig 1-6) Often the adenomatous tissuc can be removed by use of the
sucher (Fig V-6) As the adenomatous tissue 18 removed, the capsule
collapscs and folds 1nto the cnlarged sella awey from the nerves and
cluasm. The capsule 18 gently teazed free (Fig. V—6) and resected to the
floor of the eella, thus removing all pressure from the visual apparatus
A careful mspection 1s carrned out 1o order to detect any parascllar ex
tenmon If such 1s found 1t should be remoied also Sometimes this tissue
1s found between the optic nerve and its corresponding internal carotid
I usually start & transfumon of blood when the tumor s exposed and let 1t run
mn slowly —the patient receining the last of the blood as the dresang 1s bemg applied

or while reacting from the anesthetic mm the postanesthena or recovery room Five
himdred cubixe ecntimeters of blood are used for adults and 250 ec for chikdren
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artery—sometimes lateral to the artery and rarely imbedded 1n the tip
of the temporal lobe

It 18 advisable 1n most cases to leave a small pledget of muscle (Fig V-6)
on the floor of the sella to mnimise the danger of postoperative hemorrhage.
The ccrebroapinal flurd 1n the large syringe connected to the malleable
needlo 1n the lumbar region may now be replaced or 1t may be discarded.
T usuglly send 1t to the laboratory for cxamination

No attempt 18 madoe to suture the dural mncraon along the sphenord rdge
and parallel to the falx. The edges fall back 1nto juxtapomtion and heal
well If the approach has been transdural from the cony exity of the frontal
lobe the durs should be sutured with a continuous mlk stitch

The bone flap 18 then 1nspected no decompreasion 19 made The edges of
the flap are carefully waxed and the central portion of the pericranium and
temporal muscle are stripped from the bone flap This mimmizes bleeding
from the bone and the denger of postoperatn e extradural olot In dealng
with unusually vascular bone, occasionally the bone flap 15 stripped
frec of pericramum and muscle The edges of the skull and the bone flap
are drilled in order that the flap may be anchored firmly n pomtion by
two stainless steel wirea. Then the anchoring dural stitches apphed at the
time of elevating the bone flap are sutured to the galea around the skull
edges and all coming points on the exposed dura (over the convexity of
the brain) are controlled by means of ¢lectrocoagulation and bits of gel
foam The bone flep 18 then wired in position The pertcramum, temporal
muecle and temporal fascia are then closed 1n layers, a continuous stitch
of fine chromie catgut bemng used. The antenor portion of the perieranium,
which was so opened 1 the forehead region as to create a little 8ap for
covering the anterior inferior perforator opemng, 1s sutured beforc the
posterior portion so that an aceurate coverage 18 accomplished Thus Like-
wise minimuges the rish of an unsghtly depression mn tho forehead

The scalp flap 15 then replaced and the galea 18 sutured with a continuous
stitch of fine chromic catgut. The skin 1s approximated with interrupted
black sk Oceasonally 1n children in order to shorten the operative pro-
cedure and the anesthetie, I have used a continuous silk stiteh in the
gkin without anv untoward deiclopment.

After the application of a gause dressing held 1n place with & ewrcular
bandage of 2 tnch gauze and adhesive tape the patient 1s transferred to
the recovery room on a cart, to remamn until he 13 out of anesthesa.
Immediately 1n the recovery room the rectal temperature 1s obtamed
If the tempernture 1s below normal extra blankets and hot water bottles
are apphied until a normal temperature 18 recorded. It has been my exper1
cnee smnee first opereting 1n an ar econditioned operating room that most
patients undergoing eraniotomy will have a subnormal temperature im
mediately thereafter
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Questions aud Answers

QuesTion At the trme of operation, 18 there any danger of mereamng the
drmage to the optis ners o which has been produced by the anteror cerebral
artery?

Dr. Love To be rather dogmatic, I vould say no Stll, thore 18 always
danger 1 operating for a piturtary tumor or any Jeston 1w this area. I
would judge that the questioner would hke to know whether, 1 expomng
the tumor and removing 1t, such & procedure would jeopardive the visual
apparatus further as a result of pressure of the anteror ecrebral artery
on the optic nerve or chiasm. Of course, if the frontal Jobe nod the anterior
portaon of the eirele of Willia are elevated to expose the visusl apparatus
and the tumor, then the groot e can be seen very distinetly on the visual
apparatus. I refer, of courso, ta the groove produced by the pulsating artery
Neom, if that groove 13 detected and if discoloration and rather marked
compression of the visual apparatus also are seen, 1t 18 farly clear that
even though the pitmatary tumor which lies below or even extends above
the level of the visual apparatua may be runoved successfully, the prog-
nome for return of the visual lose 18 not good It true that if dissection
and removal of the tumor are done with the usual care, 1n the presence
of such a groove, the operation mil not cause the vision to become worse
Yet we must realize that m the presence of the groove the prognoss can-
not b as good as 1t would be 1f the grooving process caused by arterial
compresnon were not present.

Quentiox What 1 your opimon regarding s Tay therapy in the treat-
ment of pitutary tumors as expressed by Dr Horrax m & following
chapter?

Dr. Love T was extremely interested m the fino presentation and
neurosurgeons generally would be spared much trouble if they eould duph
catu the results that he has ehown eo beautaifully  Several aspeets of thig
matter gve e conmderable concern For mstanee, there 15 a group of
patiente—about 20 1 thinh—an whom there »as no visual loss It would
be difficult for me to cvaluate the result of any tvpe of therapy in that
group of patients And I think I would hesitate to adviee any therapy
for the patients with an enlarged sella turcica and also mld symptoms
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referable to the pituitary without any visual loss For nstance, I should
hesitate to advise roentgen ray therapy, and I certainly would not advise
surgical intervention m such o case What disquiets me 1s that on more
than one occamon I have encountered a patient who has recerved what
would be considered adequate radiation therapy but who nevertheless
continues to sustain losses 1n viston and experiences conaderable headache
I emphasized, the other day, that I personally do not conmder headachs aa
a promnent symptom in the averago patient who has a chromophobe tumor
On occaston I have done surgical exploration (without beneficaal effects)
for such petients, who have recerved what hes been called “adequate
therapy” by radiotherapists In such instances, much to my surpnse,
when the sella turcica 19 exposed 1 have found a few strands of fibrous
tissue, but no maag leston whatever, and tho nerves are atrophio The pa
tient obtaned no benefit, so far a8 his vision was concerned, and I should
be the first to hasten to suggest that 1n one case the patient probably
should be classed with the group to which Dr Horrax referred as 1m
properly treated ’ In this case the bone was devitalised 1t did not heal
and the bone flap had to bo remoyed The roentgenologie cffect was very
marked

I also recall a woman from & neighboring country who came to us
with the symptoms and signs, ophthalmologically, roentgenographeally
and otherwise, of a pitwitary tumor At the time of operation we found 2
¢ystie leson of the eclla turcica whieh was caumng marked compression
of the optic neres and chiasm. The contents of the cyat were evacuated
they proved to bo clear fluid, with s low protein content. The oyst was
removed and submitted to the pathologist, 1t proved to be only & mmple
fibrous cyst After removal of the tumor the woman s menstrual periods
wero restored. She went home, became pregnant and gatve birth to & narmal
child Moreover her visual loss was restored or at least her vison was
restored to normsl

I question 1f we should treat the chromophobe adenomsa with roentgen
rays I would omut chromophile tuwnors from such questionmng for I will
agree with any body that roentgen ray therapy 1s the procedure of choice
for this type of tumor but fortunately only about 5% or less of the
chromophule legtons ever come to operation because of compression of the
visual apparatus

I have had the pleasure of scomng one of Cushings famous patients
I did not hnaw this untal after I had told her that she had acromegaly
and that she did not need an) treatment because she was domng very well
Shesaid Thank you very much Dr Cushing told me that about 20 years
ago Well wo have all seen the acromegalic patient do very well with
radiation therapy The sy mptoms of endocnne hyperfunction abate under
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such therapy But I would restrict my remarhs principelly to the chromo-
phobe adenomas I question whether radiation therapy directed to the
sella turcica with sufficient intensity to destroy a chromophobe adenoma
of the prtuttary would not also destroy or sev erely mmpair the function of
the remaimung pitmitery gland I think one of the greatest satisfactions
» neurosurgeon ever experiences 18 to operate upon a woman for a chromo-
phobe adenoma, to remove the tumor and then to learn that the patient’s
menstrual cycle has become normal agam, so that subsequently she mves
birth to & cinld We might even recall the apt remark that “matermty 18
a matter of fact, patermity 13 a matter of opimon”

Dz Love Several men have asked about the sponge which I recom-
mended for clogure of the frontal sinus when that strueture 18 inadvertently
or purpesely opened. It 18 known as 1valon sponge, 1t 18 8 plastic matenal
1 went down to the drugstore this morming to see 1f I could buy one, but
1 was not successful. Still, I understand that the sponge can be bought at
any ten cent store women use 1t for cleaming 1n place of a sea sponge or
a rubber sponge. We learned about this sponge from our associates n
the scctions of general and vascular surgery It can be stenlized in the
autoclave 1t can be cut into any size of sheet or any thickness that may
be needed. The reason 1t 18 80 satisfactory 18 that the fibroblasts grow mto
the 1nterstices of the sponge and produce very firm closure of any defect
which you may wish to close. If 1valon matenal 18 placed around the aorta
or about an aneurysm for mstance 1t constnicts the vessel as the fibrous
tissue grows nto the eponge 1 would not recommend 1t for the enclosure
of mtracranial aneurysms because it stimulates the production of fibro-
blasts and scar tissue. I have however, used 1t intracramally We reported
one case 1 which we employed this matenal to cloze & fistula after complete
removal of a tumeor of the cerebellopontine angle. However, 1f this mate-
rial 18 used to close a cerebrospinal fluid fistula, the flud may continue to
leak for 6 or 8 davs afterward, because the sponge obviously cannot be a
solid barrier As I have said the purpose of the sponge 1s to provide a sub-
stance nto which scar tissue will grow, and that 18 why we use 1t. We have
used 1t to close defects in the frontal snus and other openimgs

QuesTion Do you ever feel that the anterior cerebral artery should be
divided becauec of the compreasion on the optic nerve?

Dr. Love No, I have never deliberately chpped and divided the anterior
cerebral artery to remov e the tumor 1 question On more than one occasion
1 have apphied mlver clips and then divided the anterior communicating

artery to allow retraetion of the ewrele of Willis Iaterally £ exposu
of the tumor v orproper *



CHAPTER VI

The Surgical and Irradiation Treatment of
Prtwitary Adenomas

Gmeerr Hormax, Al D

During the last decade of the mincteenth century the climeal diagnoss of
pituitary tumors became estabhished, and zoon thereafter (1 2) intra
cramal surgieal procedures were attempted for the removal of these
growths The excessive mortality of these early intracranial operations led
to a scarch for less hazardous methods of approach to the sella tureica, and
thus the transphenordal operation was developed and perfected by Schlof
fer (3), kanavel (4) Hirech (5) Halstead (6), and Cushing (7) In thesc
carly days, surgery was the only known method of attacking pitwitary
tumors and the transphenoidal approach was utilized with consderable
success and eventually with a relatively low mortality until the late 1920 s
Since then writh the advent of modern neurosurgacal techmques and van
ous helpful adjuncts, the mtracranial operation for the exposure and re-
moval of prtuitary tumors has been the procedure of choice by pract
cally all neurosurgeons and 1t was shown by Henderson (8} 1n reviewing
Cushing s entire scrics 1n 1939 that this method combined with postopera
tive radiation gave the highest percentage of good results I have dis
cusecd elsewhere (9) the reason for the somewhat higher present day
mortality of the intracramal operation compered with the transphenoidal
procedure This 1s due eolely to the radical operations on large mtracranal
extenmons of adenomas many of which ean be snlvaged by heroic meas-
ures ouly

The treatment of pitwitary tumors by means of deep roentgen therapy
was first attempted by Béclére (10) and Gramegna (11) and Béclére re-
ported 13 years later that the patient he had treated 1n 1809 was 1n excellent
health It was 4 years after this report by Béclére that the first fairly large
scries of patients with prturtary lemons treated by radiation was reported
by Hemismann and Ceerny (12) There authors collected 73 cases from the
Iiterature and added 15 of their own. In general they felt that the best re-
rcults had been obtained 1n patients with acromegaly although some of the
patients with presumed chromophobe adenomas were benefited. However
no mention was made as to the length of time that patients had mantained
their improvement

From thi« time onward manv reports coneerming radiation treatment for
pituitary adenomas have appeared As early as 1025 Bailey (13) and

88
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Framer and Grant (14) Ielt that & tral of radiation should be given to
patients with onty shght visual disturbanee, and this attitude waos hkewise
advoeated with some mixgvings by Dott (18} 1 1927 Towne (16) m
1030 wrs the first neurosurgeon to show any real enthustasm for radiation
versus surgery 1n the treatment of pitwmitary adenomns He concluded as
follows It 1s proposed that all pitwitary adenomas be treated by roentgen
ray under the abservation of the ophthalmolomst and the neurosurgeon,
that, the treatment be stopped as soon 8 mnprovement begins, and that
surgery be undertaken shart of 6 months only when visual asewty and
ficlds recede under roentgen ray therapy Towne reported § potients, 3
of whom had therr wision restored for consmderable perrods—one for 6
years, one for 2 years, 8 montha, and one for 2 years, 10 months How-
ever, 2 of these patients had recurrences and were not relieved by further
radintion

Thus report by Towne was hittle more than “a voice erying 1n the wilder-
ness,” ps an article by Frazner (17} 1n the same year dampened any pros-
peots for good results to be expected fram roentgen treatment Iw reviewing
his series of chiexmnal lemons, among which there were 128 prtntary ade
nomuas, he stated that only one patient hed had any sustained benefit from
radiation. He did not say how many patients had been given ths treat
ment.

Fraser's atiitude as to surgery versus radiation for pitwtary tumors
may be saxd to have been the general feching of most neurosurgeons at that
time and was reflected 1n mmlar reports by Carns (18), 1 1935 and by
Rand and Taylor (19) in the same year All, however, agreed that patients
suffering from acromegaly were more likely to be benefited than were those
having chromophobe adenomas. The neurosurgieal point of view continued
in spite of favorable reports by roentgenologists, such as that of Pfahler
and Spackman (205 1 1931 but thie report dealt 1n generalities only with
out giving any end results.

Whst sceined at the tune to be the lethal blow to radiation for pitwitary
tumors was delivered by Cushing (21) 1 1932 when he sayd * Bo far as
coneerns racdwtherapeuss at least mn the case of chromophobe adenomas
1t ix safe to san that 1t will come to be disearded just as radiation for
exophthaimie gorter has been 8o soon ns neurosurgeons as a class perfest
themselves m the detasls of the operatsve procedure ” In extenustion of
this remark it may be anid that eertainly up to that time radiation therapy
for patwitary tumors had shown extremely inconsistent results to say tho
icast and m not n few instances patients had had irreverssble damage to
their optic nerves while undergoing radiotherapy and neuresurgeans were

ohvioush averse to taking amy chanees of tius kind sinee the good resulta
obtaned by surgieal removal had long been established.
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Tlus, then, was the general attrtude i respect to the treatment of pitw
tary adenomas until about the muddle nineteen thirtics, namely, that m
cases 1n which vimon was slightly to moderately affected, a trial of radia
tion therapy was warranted, but 1f improyement did not take place withm
4106 weeks, or 1f vimon became mgmificantly worse at any time during such
treatment then prompt operation was advised From about the year 1838
onward there began to appear more hopeful reports on the radimation
treatment of piturtary adenomas In 1939 Henderson (8) reviewed Cush
wg's large sernies of these tumors 1n a comprehensie monograph. He
showed conclusmvely that when patients with adenomas had been given
x ra) therapy after operation, the prolonged results were distinctly better
than when operation without radiation had been employed. Even before
Henderson s review Sosman (22) m 1937 had stated that s results
“  indieato that satisfactory remission of symptoms and signs will be
obtamed 1n over 50 per cent of patients with chromophobe adenocmas, 1n
80 per cent of the chromoplule adenomeas and in the majority of basophile
adenomas ” This same attitude was again expressed by Sosman (23) m
1939 at which time there had been a longer follow up period for lus patients
In this paper he hikewise put forward the belief that radiation results
would continue to be better with further refinements of technique and
Iarger doses delivered to the growth Ttus prediction has been abundantly
confirmed. Further support of radiation therspy was offered by Davidoff
and Feiring (24) 1n 1848 Of a total of 88 patients with either chromophobe
or chromophile adenomas treated only by radiation 43 or 48 per cent were
either 1mproved or their vision held at a useful level On the other hand,
even up to this tune the general neurgsurgical attitude toward radiotherapy

_/\hu st1ll very much the same as 1t had been dunng the previous 10 years.
Thus 1n a peper wnitten mn 1848 Grant (25) says  If the visual acwity 15
better than 6/9 1n each eye and 1f the atrophy of the optic nerve 15 not ad
vanced 1rradiation therapy 18 mndicated regardless of changes m the visual
ficlds or sella.

Our own attitude as to the advisability or indication for roentgen treat
ment of pituttary adenomas was very much hke the views expressed by
Grant until the year 1830 when we began to treat these tumors with the
2 mlhion volt apparatus at Massachusetts Institute of Technology using
the rotational method and deliyering a tumor dose of 4000 r Previous to
that time we had used the standard 200-kv machine and usually an 1800-r
dose was delivered to the tumor through bilateral temporal ports At times
this dose was repeated once or twice at v ary ing mtervals 1f progress was not
as eatisfactory as we thought st should be and if viston did not detenorate
greatly or rapidly

The main purpose of this paper therefere 18 to compare the results ob-
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tamed 1 the treatment of pituitary adenomns, particularly as to the effi-
eacy of roentgen therapy as utilized 1n the ways and n the amounts just
deseribed The comparnison to be made 18 between that period from 1832
to 1049 welusive, when smaller amounts of radition were deln ered to the
adenomas by the 200-kv machine, and the pertod from 1850 through 1955
when we have utilized a Iugher tumor dose by means of rotational therapy
with the 2 million volt apparatus 1 have not tried to collect large series
of eases from vanous elimes where differing methodg both as to surgery
and radwtian therapy might have been employed and from which any
companzons nould be either difficult or mmpossible The patients whose
treatinent 18 ta be described here were ether operated upon by a mmilnr
method or were given thetr radiation by a mngle group i a umiorm man-
per It would thus scem that & fair estimate could be mnde as to the re

sults obtained during the 2 penods with whieh we have been concerned

1t 18 reeogmized at once, however, that for the patsents who have been
trented mnee 1950 a follow up course of only 1 to 5 years 18 available, and
1t 18 conceiveble that after a longer nterval the end results may have to
be re-evaluated.

In the statistics and discussion which follow it should be understood
clearly that only chromophobe and chromophile pitustary ndenomas are
considered. The batophilic adepomas are too few in number and their
problems are different and such suprasellar tumors as ernmopharyngiomas,
meningiomas and other rare growths i this region are rarely 1if ever radio-
sensitive

For the purpose of over-all statistics 1t may be ssad that our matenal
conaists of a total of 335 pitwitary adenomas which hay e been so diagnosed
at the Lahey Chime from 1832 to 1855 melumve Of this number, 141 have
been venfied pathologieally whereas in the remaming 184 the diagnoms
haa been made by the finding 10 all cases of a large ballooned out sella
the x-ray together mith other ptwitary stigmata such as optie atrophy,
visual field defcets and so forth {Table 1)

In previous papers with 1arious collaborators (26, 27), I have sct forth
our cxperience with certan agpects of our treatment of pituttary edenomas
cither by surgers or radintion or by a combmation of the twa both befare
and after the period when we have had access to the 2 million volt ap-
paratus

In the carhier period 178 patients w ere treated by radiation only, or were
operated upon beeause radiation had not improved therr condition Of the
total numbcr there were 74 who were treated m the hope of henefiting
tertam endoenne disturbanees The remaining 89 were treated for visual

lozs or such symptoms as intractable headache

10l
There 99 therefore, htre onld oe e aler

are the only ones for whom there would 1 cr have been
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TanLe 1
Puwitary Adenomas

Yenfled pathologically

Chromophobo 112
Chromophile 18
Total 141
Yenfied by x-ray ete

Chromophobe 140
Chromophile 5
Total peu]
Grand total =5

any indication for surgery, so that 1t 18 from this number that figures must
be drawn as to the necessity of an operation when radigtion failed. There
were 58 of these 99 patients or 58 5 per cent who were operated upon be-
cause radiation 1n the amounts they had recerved had failed in that ther
vigion deteriorated or was not held at a useful level (Table 2)

In other words, 1n this period from 1932 to 1948 inclumve, 1n addition to
a farrly large group of patients, 46 1n all, who were operated upon because
of poor vison before any radiation was giv en to them, subsequent operation
was considered necessary on nearly 60 per cent of the 99 patients in whom
8 previous trial of radiation therapy had been made Thus figure should be
compared with that which 18 to be given for the period of 1950 to 1955 10
clumve

So far as the end results for this group of patients 18 concerncd, we have
the following data. Fve of the 58 paticnts operated upon died followng
operation Threo showed no unprovement for pertods of 1 3 and 7 years
and 1t has been impossble to obtain follow up information 1n 4 instances.

The remaning 46 patients have been followed from a few months up to
21 years for an average of 7% years It 18 known that 39 of these paticnts

Tansrx 3
Results of Roentgen Treatment 1033-1040 Inclunve

Rediation only or surgery because redistiom not effective 3
Subtract patients without visuel lom 74
Total o9

Operated upon because radmtion not effective 58 (58 5%)
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Taste 3
Rexlts of Roertgen Trealment 1350-1958 Inclunve

Total patients treated with 2-mulltan volt apparatus 95
Subtrnct patients without visuzl loes ;‘\;
Total
Operated upon becauso mdtion not eflective 8 (12.1%)

mamtained thewr improvement for 4 y ears or more, and that 16 mamtnned
thear improvement for over 10 years, Two of the 39 died, ono after 7 years,
the other after 10 years

From the year 1950 to tho present tume our Department of Radiology
has treated nearly all of the mtwitery ndenomas which have been 26 di-
agnosed at the olime. Out of the total 106 patients in tlus period, 11 were
operated upon before radiation because it waz thought that therr vimon was
so greatly impaired 1t would be unwise not to give them prompt operatine
relic{ {rom pressure on the optic nerves * Of the remaiming 95 there were
86 who had some degree of visual impairment or mtraetable headaches
Only 8 or 121 per eent of these 86 patients hnve 8o far had to be operated
upan because of the fatlure of radiation {Table 3)

When this figure of 121 per ¢ent 13 compared with the 58.5 per cent of
patients who had to be aperated upon 1n the earlier peried, 1t 18 obvious
that g substastial gain has been made m the results to be expected from
radiation 1n the treatment of pitustary adenomas Ineidentally, this figure
of 121 per eent 1e even dustanetly better than the figure of 18 4 per eent
which we reported previously when statistics through the year 1958 were
avmlnble Furthermore, as mentioned m this previous repart, 2 of the pa-
tients operated on were shawn to have 1o pressure whates er of the adenomn
on the optic nery es. In one of these patients vimon returned to normal and m
the other 1t remained stationary but it was clear that the operation could
not be given the eredit for this,

A to the end results for patients treated from 1950 to 1955 molusive, 1t
18 of course obvious that only 1 to 63 ears have clapsed sineo therr treat-
went was instituted and that a longer period mill be necessary for final eon~
clunons Up to the pregent, however we fer] there 15 cvery reason for
coeouragement beeause such a small pereentago of patients have had to bo
operated upon.

DIBCTBSION

From a review of the treatrcnt 1n this eerics of

acinomas it weould seem unnastehenly evident

* Two of there patients were operated upon rolels for the cantrol of brop
hmarrhea which was the reason for theyr admneron. o of e et

patients having pituitary
that neurosurgeons 1n gen
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cral must revise their thinking in respect to surgery versus radiation 1n the
treatment of these lesions In our expenience, even when vision 18 conmder
ably umparred, 1n some 1nstances as lon as 20/60 with one cye and oven
lower with the othoer, a carcful trial of radiation, preferably with the 2
million volt apparatus using the rotational method, 18 indicated. We have
learned, too, that vision may become somewhat more disturbed for soveral
days or possibly a week or two during the courso of treatment but will
eventually improve However, 1f there 1s rapid or serious visual failure,
operation should be undertaken promptly

Certain other aspects of the smtuation concerned with radiation therapy
should be noted. Weo have never seen any 11l effects of radiation on any
bramn function nor the development of cataracts resulting from this type of
therapy Likewise the uso of the x ray does not make subsequent surgery
more difficult

It has been said that spproxumately 20 por cent of pitwtary adenomas
are cystic and therefore would not be affected by radiation. Our figures
would by no means bear ths out since during the past 6 years radiation has
benefited some 80 per cent of our patients In only 1 of the 8 paticnts
operated upon was & cystie tumor found

In his articlo 1n 1937 Sosman stated “It might be more valuable to ana
Ivzo and compare failures rather than to consider only good results A brief
word thereforo may be 1n order as to our 8 patients upon whom we felt
1t was necessary to operate because of the apparent failure of radiation
therapy In every casc vison had declined so greatly that surgieal relief
of pressure on the optie nerves scemed urgently indieated

One patient had a huge intracranial extention of her adenomsa 1n one
the tumor was largely cystic 1n a third nothing was found in the sclla
except a collection of colorless cercbroapinal flnd and 1 a fourth the growth
was extremely firm and fibrous One patient had had sudden hemorrhage

TasLn 4
Patients Operated upon 1850-1855 Inclunive Ajter Recciving
£ Milhor 1 olt Therapy

Operstive Fiadlogs Remlt
1 Huge mtracranml extensmion No mproi ement
2. Bella filled wath ecrebrospmal fluid \o nnproyement
3 Cystlo tumor Improyved
4 Fibrous tumor Grest mproyement
5 Soft ademoma Normal vimon
6 Boft adenoma Improyed
7 8oft adenoma Improyed
8 Hremorrhage in adepoms Died
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1nto the adenoma and one had  convulsion follow mg a head myury There
werc no unusuzl features mn the remaimng 3 patsents although n onc of
them, as mentioned before, the ndenomn sunk anay from the nerves and
was exerting no pressure on them, and she reeoy ered normal vision subse-
quently Of the 8 patients, 6 unproved greatly, n 2 vimon was unchanged,
and ono patient died (Table 4)

BUMMARY

The history of the treatment of pstwtary adenomas bath by surgery and
by radintion, or & combination of the two has been reviewed briefly

Although surgery at tines 1s brijiantly successful, st carnes a distinet
hazard, especially 1o eases with a large mtracramal extensmon of the ade-
noma. Surgery )= mdicated in patients whose vision 15 seriously smpaired,
or 1f viston has failed rapidly presumably from hemorrhage into the tumor

In all other patients having the usuel eritena of a pituitary adenoma,
erther chromophobe or chromophile, a trial of radiation therapy 1s indieated
before surgery 1s conndered. Even »f vision dechnes somewhat dunng the
course of such thernpy, carefu! observation of the visual fields and acuity
will nearly always show eventual unprovement

In our experience a total doeo of 4000 r delivered to the tumor 18 the
optiumum. When given by the 2-mulhon volt apparatus using the rota-
tional method there seems to be less chinical reaction, no permanent depila
ton and no dermal difffeultres. Utihsing this methed, only 121 per cent of
our patients have thus far had to be operated upon during the last 8 years
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Questions and Answers
Questiov What 13 your opinion regarding X ray therapy 1n the treat
ment of pitustary tumors a8 expressed by Dr Horrax?

Dr. Pexviery From my own experience there have been & certar num
ber of patients treated by radiation whose headaches were not relieved
and m whom we postponed operation much too long and left them with
years of suffering. I ean remember at least 2 chromaphile adenomes with
ncromegaly whose headaches were never relieved by x ray therapy
Not cveryone has the great and enviablo adyantage of living 1 Boston
and not everyone 1s a8 closc to the Vassachusetts Institute of Technology

2 R ¥y B

B
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and the 2 million volt machine. I would hike to ash Dr Horrax, should wo
takhe the samo attitude and dras the same conclumon 1 regard to radiation
therapy that he has drawn, or 18 that o horse of another color?

Questiox What causes the headache 1n patients with mtutary tumors?

Dr Pexrred I used to think I knew I alnoys deseribed such head
aches as the temporal sort of preamog headathe due to the tenmon withw
the sells. But 88 time has passed, 1 am not so sure. Occamonally you sce
the intractable headache, even with x ray treatment, and yot sometimes
there 18 nothing to cause tension within the solla tureica 1 don’t know what
JLH

Questron I should hibe to ask Dr Penfield if, i his expenience, head
ache 18 & more prominent gymptom of one tumor than of another? For
instance, 15 headathe more commoen in the presence of the ehromophile
or the ehromophobe type of adenoma?

De. Pexpierp 1 can't ansver that, my experience 1s not suffiment.

Quesrron  What 12 your opimoa of headaches 1n patients with ptuitary
tumors?

Da. Horaax I agree with Dr Ray that m our expenence the acrome-
galics are tho ones who complain most itterly of headache, and it's a
cuncus thing te mo that 1n my expenence headaches of that type are more
benefited by x ray than they are by surgery—not always, but o the vast
majonty of cases. Someons also ashed about the further detenoration of
vimon after operation. Of course that certanly ean happen. We can all
recall cazes of that kind

i vividiy recall & well known executive who was operated on by Dr
Cushing onee or twiee by the transphenmdal method He then had zamo
x ray treatment but didn t do very well, probably from mnsufficient, x-ray
treatment Dr Cushing next did & craniotomy on lim. He removed the
tumor but the vision hept gomg downlull unti the patient was nearly blind
n one eye and vimon wos considerably impaired in the other Further x ray
treatiient was grven but this was m the carlier days before the 2-nathon
volt machine This patient was not benefited 20 T operated on huim There
were many sdhesions from the previous operations A Iarge ndeaoma was
found wheeh was adhercnt to the optic nenve In earefully teasmg the cap-
sule away from the good optic nerve there waos evidently some further
damage He was already bhind m one eye and as a result of the operation
beeame blind in the other This men did perfeetly well otherwise and re-
turned to hus executsve job This is the sort of thing that can happen when
there have been previous operations 1 do not believe the ¢ ray treatment
had anything to do with the adl around his ch

Dr Penfield asked about the type of x ray maclzne As 1 have ead be-

fore, voucan get 1n 4000 ¢ (schich we believe 15 the optumum dosc), by using
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the 200-kv machme Dr Smedal, our roentgenologst, and others have as-
sured me that this 18 true I think that this same question was put to me in
Montreal one time when I was up there talking about this same subject.
On the other hand, 1f you give 4000 r with the 200-kv apparatus you are
likely to get depilation over the temporal areas which may not be very im

portant 1n women because they can eamouflage 1t, but you may also get a
very marked dermatitis The value of the 2-million 1 olt machine with rota

tional therapy, where the patient 18 rotated and gets the treatment through
various ports 1s that you can get 1n an adequate dose without these mde of

feots.

Dr Love sa1d he would not treat people who do not show visual dus-
turbances. I thought I made 1t clear that I have chminated thoso cases
from the statistics which I showed you. Those patients would not have
any operative indication. I am companng only the patients with visual
disturbances. I may say a great many of our acromegahies, 1 addition to
the intractable headaches did have some form of visual disturbance The
patients without visual disturbance were given x ray treatment because of
other pituitary or endocrine abnormahties and do not enter mto ths
picture 1n 8o far as surgery versus x ray 1s concerned because they would
not come to surgery 1n any case”’

Question VWell now I think there 1s some question about what you
mean by sufficient visual impairment whether 1t 18 acuity or fields, or what.

Dn. Horuax All I can say 1s this—we followed these paticnts at least
once a week during the time of their trentment. This takes about three
weeks as we gnie a relatnely small dose at a mttang We found there was
less danger of hemorrhage nto the adenoma when they were treated m
thismanner After the treatment we follow them along at frequent intervals,
and have follow ed nearly all the patients during this last 5 years What
we mean by adequate improy ement 18 that they hav e erther 8 normal visual
acurty or adequate visual acuity to be able to get eround and do their type
of work or be useful—useful vision 1n other words. Now that may not
mean that all of them 1mproved to complete restoration of thewr visual
fields and 20/20 vision but they do have adequate useful vimon Ae I eay
thie 18 only over & year period and 1t may bo that some of these people
whom I talk toy ou about today may come to opcration at some time. How
cver the pomnt 1s this—1I think 1f you look up the statistics you will find
that y our mortality 1n pitwitary lesions 1s & little higher than you thinh—
cepeerally 1 patients who hato rather large intracranial extensions where
you have to pull the adenoma out from behind the chiasm and so0 on. With
the ordimary type of adenomas which form the majority of patients the
mortality 18 somewhere between 2 and 4 per cent This has been true 1n

our eeries and 10 Jefferson s seriea 1in England It 1s also true of Olivecrona s
series however with large intracramal cxtenmons the mortality 1s mueh
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ngher Ip those cases, surgery 18 almoat alwaye ndieated beeauso it is the
only way 3ou can aah age some of them On the other hand, we arc trymg
to get away from even that 2 or 3 per eent mortahty because, slthough at
1 low, 1f you happen to be one of the people who falls 1nto that eategory,
even o low mortality rate eannot be overlooked That’s why we are stress-
g this x oy treatment so much

Question Did you gay that o satisfactory result from x-ray treatment
18 one 1 % hich there 1 no further visual Joss or 1mproy eroent?

De. Horrax Provided the vision which they had to start with was use-
ful vison,

Questiox How long would you continue x ray therapy or wait before
starting surgery, if the ision did not improve or become progresmively
worse?

Dz, Hommax If durmg the eourse of the x ray treatment or withmn the
subsequent few wechs or monthe vimion heeps on deterorating, wo occa-
uonally give a sccond x ray series Howeier, operation 18 performed of
vision cannot be held at a useful level, or if vison detertorates very rapidly
—hich may be an indication that something hihe a hemorrhage mnto the
adcnoma occurred, making surgery mandatory However I have seen o
number of patients who have some deterioration during their treatment,
but then gradually begn to unprove untl they et entually got back useful
vismon

QuesTion Then there are no definite standards to be used—it’s when
you feel that visual loas has actually come to the point where you nught
not have uscful vision?

Da Hommax That 1 nght

Questiov Will you commment further upon repeated series of x ray
treatments if svmptoms return?

Dr. Horrax  If the patient has lost further vision 6 months or more
after radiation, should he be returned to the roentgenologist? I would make
such n recommendation—unless vimon deteriorated very greatly 1f gradual
detertoration took place and vision was still useful n one eye, 1 would
cantiously trv one more series of X ray treatment We have had to do that
w1th fewer than half-a-dozen patients But, of course 1f vision deteriorated
turther you would hav e to operate and naturnlly personsl judgemesnt comes
wio this All patients must be followed very carefully over long penods
of time by the roentgenologist the ophthalmolomst and the neurosur-
geona beeauze as I have raid before very eareful follow up study from
many standpoints 18 necessary

Question 10 De. Rav Do you agree with Dr Horrax?

Da, Rav 1 would agree with Dr Hocrax os he has outhined 1t Howeser
one thing worries me When the emphans put on x ray therapy for
tuitars tumor and surgens 18 turned down, later it may heeome a belief
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that these tumors are no longer a neurssurgical problem. Then people who
should not be treating these cases will start treating them and they may
forget to follow the cye fields The other thing that 18 & cause for concern
18 the frequency with which the diagnoss may be m error I hnow 1t ean
happen, and 1t ean happen to the best of us What may appear to be s
chromophobe adenoma may actusally not be that at all, and 1t 18 a mustake
then to treat the patient with x ray and delay the time of operation.

Dr. Love I would not say that I agree entirely with Dr Ray I have
m mund a patient who has been treated m our own stitution, and whose
condition has been followed, he was treated for what was thought to be a
chromophobe adenoma of the pituitary body He returned with a very
marked loss of vision After examumng him I told hum that immed:ate
operation was imperatine although he had returned with tho 1dea that
he would sumply recerye more roentgen ray treatment Ho accepted opera
tion and at surgical exposure I found one of the largest mntrasellar and
suprasellar epidermoid lesions I have ever seen. Y ou might say 1t extended
everywhere—in the frontal lobe, all about the visual apparatus, and 1
nearly every other direction Now, this man obtamed marked recovery
of visual loss within a very short tune, and he 18 one of the happiest men
1 know

There have been other and comparable patients Two patients had been
treated elsewhere with roentgen rays for ‘pituitary tumor,” but actually
nerther of them had a pituitary tumor We have scen & number of such
patients. I would heartily agree with Dr Ray that the diagnoms 18 not al
wey a perfectlv clear and most of us are frank to mdicate this in our talks
and writings As you all know, Dr Horrax has pomted out +ery besutifully
how important 1t 18 1n treating enother type of intracranal tumor to
remove completely the cerebellopontine angle tumor If subtotal removal
only 18 done 1n the hope of thereby lessening mortality rates, morbidity
rates very often increase and a second operation may mvoh e higher mor
tality rates. I am afrard that 1f this method of treatment of chromophobe
adenomas (meaning irradiation) becomes generally favored many chro-
mophobe adenomas of the piturtary body are going to steal hke a thief
mn the mght behind the chiasm and secure themselves under the optie
nerves In the parasellar area and out into the temporal lobe If that
happens we may expect the mortality rate to mcrease tremendously—per
haps to as lugh as 60 or 70%—when operation 1a finally attempted. By
contrest 1f you have a patient with bitemporal hemianopsia and a suspeeted
tumor which does not scem to have parascllar extension but who docs
not have central scotomas to mdicate severe damage of the optic nerves
then certainly, as Dr Horrax hes indicated the nsk between operation
and no operation 18 very low After operation restoration of vision 15 80
rapid that I think 1t most important not to lose sight of tho period m
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winch operability and curability are most hkoly to bo obtaned, even
though other methods admittedly are awrocinted with less sk to the pa
tient,

Dr Horrax 111 may mahoa comment, I am sure Dr Loso is nght as to
hestancy regarding radintion, and as 8 matter of fnet, that was exactly
my sthitude tonard this whole situation before we started this newer type
of therapy, however smee then 1 have had to becomo oplinnstie about
it, because we have apparently had such good results so far T want to
retterate then—rwe follow these patients very carcfully, eo that we hope
we can recogmize mgns of deteroration early Now as to the mistakes 1n
diagnoss, 1 am sure we have all made them occasionally and some of
the patients we have reported may not have pitwitary adenomas On the
other hand they are dong well 8o far 1f we find that there 18 an} renson
able doubt as to the diagnosis we do esther an arteriogrum, eneephalogram,
or ventriculogram to see 1f there 18 anything such as the epdermond that
Dr Love spoke about, and we have had occastonal ones such as that I
think you must tumn cvery stone in all those patients to be sure that your
dsagnosss 18 right if there 15 any doubt In the vast majority of them I
am sure there s very httle doubt

Question Can radiologists throughout the country still treat prtuttary
tumor without the 2 millon volt machine?

Dz Horrax Yes, that is,1:f the roentgenologist ean get in an adequate
amount. But the difficulty 1s that it usually involves depriation and posnibly
skin difficulties.

Quexriox  Is Cortisone combined with x my therapy at the Lahey
Clinie” How many x-ray treatments are g1ven over what periods of ime?

De Hoarax We feel that cortironc 18 indicated 1f there 15 some general
indiention for 1t from the endocerinologreal standpoint and, of eourse, there
are many people either those having x ray treatment or otherwise, who
will profit by cortimone Certmnly, if a patient has to be operated on we
alroast always adsunister ACTH or cortisone both before and after opera
tion. Sometimes we have eeen patients whorm we thought had not improved
enough after x ray therapy who were inproved both as to their endoenno

logenl status and therr vision after they sere given a course of cortisone
Thev improved #o mueh on eortisone that it was not necerrary to do any
further studies on them to determune 1if they had a posssble intracramal
extenson or whether the ptwitary adenoma was in such condition that
operation was required Ae to further x-ray treatment I commcnted hefore
that we have had to sugeest to a for patients & secand eeries of treatment,
alter revernl months or even longer but that has heen vers rarch, Sub-
~oquent treatment takes about three weeha with the 2 million 1olt machine
U ng rotational therape

Qeestion Usng the 2 mulhien volt x rav machine 1n destroymng the
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prtwitary, 18 1t hkely that these patients must be continued on Cortisone
thcm{)), whereas those who arc dealt with surgically might get by with
out 1

Dr. Horrax You do not destroy the pitwitary by this machine by this
dosage at all, I think you sumply destroy the adenoma or shrink 1t 1n some
way As far a8 I know there has been no indieation to use cortisone for
replacement therapy because of any damage to the pitwitary 1tself which
18 very resistant to the roentgen ray It's just the adenoma thet 1s destroy ed.

QuESTION TO THE PANEL Have any members of the panel had the ex
pertence of exploring and finding an empty pituitary fosss after roentgen
therapy?

Dg. Love I was about to say that I have, and 1n fact I have already
mentioned 1t

Dr. Ray 1 can’t recall

Dr. Homrax The patient in whom I found this empty sella turcica must
have had some pituitary left because sho had no particular or outstanding
pitwitary deficit. In her case 1t was sumply a loss of viston which wo as-
sumed was duo to an adenoma and we do not know that there were frag
ments of adenoma left there But, certanly just letting the flud out did
not affect her vigion one way or the other

QuesTiov To Dr. Horrax Then we can be assured that hypophysectomy
cannot be effected through any method with jour betatron?

Dr. Horrax Not with the dosages that we belicve are adequate

Quentrov Is the usc of air studies helpful i determuning the surgical
ndications of prturtary lesions and whether they are unproving or regress-
10g.

Dz. Hormax If we feel there 18 any real doubt as to the diagneas of &
prtuitary adenoma or suspect some other type of parascllar lesion wo
conduct diagnostic studies We prefer arterograms or encephalograms but
occasionally perform ventriculograms If therc is evidence of further prog
ress of the lesion any of the above studtes may be done I think that here
again 1t is mply a matter of judgement as to how far it 18 necessary to go
and I feel that we must all be a hittle bit careful in doing these procedures
Even encephalograms and ventriculograms carry s elight hazard and they
should not be taken lightly One should not subjeet & pattent to an un
necessary procedure On the other hand, 1f they do appear to be indicated
then there 18 no contraindieation to doing them.

\ow if I may eay from my standpomnt a final word on this I reshse
perfectly well that this 15 & very controvermal subject and 1t posmbly
should not even be brought up at this present stage of our hnowledge hut
1 would add sunply that I had a very skeptieal attitude about X ray treat
ment just an Dr Love did some 5 or 6 y ears ago 1t was only when 1 began
to looh up our statistics after we started using thns 2 mulhon volt machine
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that T rehaed what nstoundingly good resuits we had 1 then thought I
should sco what we had accomphshed 1 the past and what we were ne-
comphsiing during this newer penod 1 was really astounded to find out
how good these results hind heen and T eimply pnss them on The whole
thung, na 1 am sure 3 ou know, 18 o mattcr of mature Judgment plus follow-
g your enses for long periods Tins 18 really all 1 have to an) and 1
spologize for bnngiog up sueh a controversinl subject

QuesTion 10 THE PANEL Do jou agree with Dr Horrax concerming aur
studies a8 dingnostic teata?

De. Love I havo no desire to become known as “The Great Dissenter,”
yet it 18 o fact that over the years encephalography 1 the dignous of
¢hromophobe adenomas of the pituitery body and even i the detection
of smell eramoplaryngiomas or adamantinonee has not been a great help
to me Pereonally, I would much rather rcly on my cshimation of the
patient’s ehimieal eourse and upon the judgment of my asseoiates mn oph-
thalmology e to the status of the vision I have seen a number of patienta
over the years who underwent arr studies with results that were considered
to be negative, as were resulta of angiograme  yet they had progresmve
virual loes a8 demonstrated by Dr Rucher and lus assotiates. In such
wstenees I have had no hesitaney whates er 1n operating, and I heve found
Epace-oceupylng lesions which would account for the visual loss. I share
Dr Horrax s view that any procedure, however mmple, 18 associated with
nsk. You all know that cccamonally a patient dses after o hypodermis
mjection. Well suppose you propose to ancsthetize a patient and make an
encephalogram but vou then conmder that the patient does not have
choked optac disks, and conclude that shawing the hesd mahing & couple
of bur holes for ventneulography are not warranted The ouly method
left 15 angiography 1 think all threo of these procedures gt times will fail
in helpig you establish the dingnoss of an intrasellar lemon which 18 pro-
ducing preseurc on the iaual apparatus.

Dr Rav 1 dont agree with that. We rarely resort to air studies bug
wo Liave used angography rather frequently of late mostly to find out
what we could learn from 1t The distortion san vraally be demonsirated
but T not sure that 1t adds materially to the diagnosms or to the plan of
decision about oprration.

Questiox What 18 your opinion regarding the deleterious effects and
changes to the bramn resulting from radiation therapy Y

D= Ray 1t 18 true that mn the serses 1 discussed 1 alluded to one
tatient who had recerved large amounts of betatron It was ghen in
&0 effort to destray the pitutare (whaeh s quite another matter from
that which Dr Horrax has been reporting)  This patient showed pro-

freane deteroration and when ehe died gutopsy revealed
extensive
ehangee 1w the bramn due to rrraditson.
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We alzo have in print at the moment though not published, the account
of 2 achromegahc patients who deeloped all the mgns and symptoms of
brain tumor and at operntion, looked as though thev had globlastomas
In each case, these changes were the results of repeated doses of x my
treatment over a period of years. Onc can easly pomt out that the
mustake wae in mving all the x ray, but m each caze the series was given
by someone who thought he knew what was appropriate In each case
I thinh the dosage totalled somewhere around 10,000 r over a penod of
years Dr Browder operated on one of these patients and I operated on the
other

Dr Horrax bag already samid what the dosage should be and I hope
he will zav, when he has a chance to diecuss this what he feels about re-
peated doses of « ray I would also like to ash lum what attitude he
takes when there 18 no unprovement 1n vismon—if he assumes that 1t 13
a failure or 18 he content to accept 1t as all one can accomphish 1 the
treatment of this patient? I have a purpose 1n asking this question because
I think T have enough expenence to lead me to behieve that many patients
whose vision 18 not mmproved by x rav subsequently get & very stnking
mproy ement from operation. Also I think that what 1s one man’s opinion
of dangerous progre=sion of the tumor, 18 not what the opinion of another
man would be Some mght regard loss of vimon to 20/50—or even up to
20/100—as still within the eafe range of trying x ray treatment. I would
be alarmed at that much loss of vision and I am franh to say that I am
much more enthusastic about operation than I am about x ray It seems
to me that in the last few vears with very few exceptions the patients
who have been coming to me for operation have already had the Lumt of
treatment by x ray I have never used the argument however that x ray
treatment mahes subzequent operation worse I do not believe that 18
the caze at all

Question Comment on the mechaniem of headache 1 pitwitary tumors
and 1ts relationzhip to the varous types of adenomas.

Dr. Ray 1 agree with what Dr Penfield has smid. I dont think we
know for sure whv a patient with a piturtary adenoma has headaches
It can eamlv be reasoned that there are pam eensory structures m the
area. The diaphragm s eella 1s panful and the carotid which hes 1m
mediately adjacent 18 very eenstive to pain At least those structures
might gn e rise to headache I think that probably all or many of us have
ecen patients with hemorrhage 1ato an adenoma when there 18 an acute
tvpe of headache which leaves very httle doubt that 1t 13 associated with
that epirode I eu.pect that i the majonity of patients with prtuitary
tumore the headache existe on rome other mechamsm and I wont try

to explamn what The acromegalics were much more nelined to eomplain
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of headache than the chromophobe types One might explam that the
lieadache 18 1n keeping with other pains wlieh oceur 1o the body, probably
duo to somatic overgrow th partially mvolving the penosteum and other
pain scnsitivo tiesues One haa to be vory eautious in antieipating benefit
from an operation 1 8 patient with any type of pitmtary tumor whose
associated headaches constitute the reason for operation

Questiov  Does the fixed ehiasm ever necessitate section of one optie
nerve?

Dr. Ray I suppose what 18 meant by fised chinsm 19 shiort optie nerves
or the very prominent tuberculum seclla or both In either, the space
antenor to the cluasm 18 narrower than one would prefer In our last
100 eanes I thunk there have bren 4. In 1 ar 2 patients I found at operation
that this space was so narrow that I could not work conventently or
aafely, therefore I had to remove the tuberculum sella Tlus 18 a perfeetly
feamble procedure but it tahes time Maybe 1 am wrnpatient, but it takes
me an extra half hour there 18 also the posaibality of opening snto the
sphenoid mnus and of a subsequent spinal flnd lenk. In one patient the
visual loss occurred as the result of a fracture which passed mto the optic
foramen when I drove the clirel 1nto the bone to mahe the firet opening,
#o there arc duffirultsea of that hand

In the answer to the spearfic question, does one aptie nerve sometimes
have to be divided, I would say that the answer to that 15 no One must
make the mudline exposure which I pont out 13 a very necessary part of
this parhicular operative techmque The braim retractor must hug the falx,
The surgeon’s hne of vimon must be directly down along the falx, 1n
whieh case the pituntary stalk 1810 full view If the exposure 15 compromised
bv & more Interal approach the nght optie nerve obscures the stalk and
must be retracted with a rsk of damaging it. Deliberate divison of the
nght optis nerve does not seem Jusifinble unless, of course, the patient 15
blind 1n the rght eye

QuesTiox  Are you approaching your pitustary tumors from the mud
hme rather than from the mde?

Dr. Rav What I desertbed 18 the method used 1n remos ing the prtustary
1n hypophy sectamy This 18 atsll o very mice way to approach the patwitary
tumor or memngoma or any other leson 1 that region I must confess,
though that 1f the frontal mnuses are very large ar if the patient might
object strangly 3f the olfactory sense ehould be lost I would be nehned
te move & little Interally, where the frontal smus could be avoided i the
craniotomy and where one could better expect to preserve the olfactory
nerve

Qrestiox  Are you conecrned about opening 1nto the frontal sinuses?

Dz Rav o but it 1s n potentiol nsk and aleg, 1t takes g hittle time to
deal with an open sinus when opcumng and closing the wound.
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We also havo m print at the moment, though not published, the account
of 2 achromegalic patients who developed all the sgns and symptoms of
bramn tumor and, at operation, looked as though they had globlastomas.
In cach case, theso changes were the results of repeated doses of x ray
treatment over a poriod of years One can camly pomnt out that the
mustake was 1 giving all the x ray, but 1 each cage the scries was grven
by someone who thought he knesw what was appropriate In each case,
I thik the dosage totalled somewhere around 10,000 r over a period of
years. Dr Browder operated on one of these patients and I operated on the
other

Dr Horrax has already smd what the dosage should be and 1 hope
he w1ll gy, when he has a chance to discuss this what he feels about re-
peated doses of x ray I would also like to ash hun what attitude he
takes when there 18 no mmproiement 1 viston—if he assumes that 1t 18
a failure or 1s he content to accept 1t as all one can accomphsh 1o the
treatment of this patient? I have & purpose 1o asking this question beeauso
I think I have enough experience to lead me to believe that many patients
whose vision 18 not improved by x ray subsequently get a very stnking
unprosement from operation Algo, I think that what 18 one man & opinion
of dangerous progression of the tumor 18 not what the opinion of another
man would be Some might regard loss of vson to 20/560—or cven up fo
20/100—as still within the safc range of trying x ray treatment I would
be alarmed at that much loss of vision and I am frank to say that I am
much more enthumastic about operation than I am about x ray It secms
to me that 1n the last few years with very few cxceptions, the patients
who has e been coming to me for operation have already had the hmt of
treatment by x ray I have never used the argument however that x ray
treatment makes subaequent operation worse I do not beheve that 13
the case at all

QuesTioN Comment on the mechanism of headache 1n pituitary tumors
and 1ts relationship to the varous types of adenomas

Ds. Ray I egree with what Dr Penfield has smid I don’t think we
know for sure why a patient with a pituitary adenoma has hendaches
It can easily be reasoned that there are pain sensory structures in the
area The diaphragm s sella 1s pamnful and the carotid wluch lies 1m
mediately adjacent 15 very sepmtive to pam. At least those stnucturcs
rmught give rise to headache I think that probably all or many of us have
secn patients with hemorrhage into an adenoma when there 15 an acute
ty pe of headache which leaves very Iittle doubt that 1t 1s associated with
that episode 1 suspect that in the majority of patients with prtmtars
tumore the headache exists on some other mechanism and 1 wont tr
to explain what The acromegalics were much more mclined to complain
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of headache than the chromophobe typex One mught explan that the
headache 18 10 heeping with other pamne which oceur 1n the body, probably
duo to somatic overgrowth partially involving the pernosteum and other
pain sensitin ¢ tissuex One has to be ven cautious 1n anticipating benefit
from an operation n a patient with anyv tvpe of pitwitary tumor whose
associated headachez constitute the renson for operation

Question  Does the fixed cluasin ever necersitate section of one optic
nerve?

Dz . Ray I suppose what 13 meant by fixed elhuasm 1s short optic nerves
or the very prominent tubereulum sella or both In ether, the space
antenor to the cluasm s narrower than one would prefer In our last
100 eazes I think there have been 4 In 1 or 2 patients I found at operation
that this space was 20 narrow that I could not work conieniently or
tafely, therefore I had to remove the tubereulum sella This 1s a perfectly
feanble procedure, but 1t tahes time Maybe 1 am impatient, but 1t takes
me an extra half-hour, there 18 nlzo the posmbihity of opening into the
mphenoid mnus and of a subsequent spinal fiwd leak. In one patient the
visual loas oceurred as the result of o fracture w hich passed nto the optic
foramen when I drove the chisel mto the bone to make the first opening,
£0 there are difficulties of that kand.

In the answer to the gpecific question, does one optic nerve sometimes
bave to be divided 1 would say that the answer to that 15, no One must
make the midhine exposure, which 1 point out 15 a very necessary part of
thi partieular operative technmque The brain retractor must hug the falx.
The surgeon’s line of vison must be directly down along the falx m
which ease the prturtary stalk 1s1n full view If the exposure 18 compromsed
by a more lateral approach the right optic nerve obscures the stalk and
must be retracted with a riek of damaging 1t. Deliberate division of the
night optic nerve does not seem justifiable unless, of course the patient 18
blind 1n the nght eye

0% Are you approaching your pituitary tumors from the md-
lino rather than from the mde?

D Ray What T deseribed 18 the method used 1n removing the pituitary
m hymphyscctom) This 18 still & very mee wav to approach the mtwitary
tumor or meningioma or any other lesion 1n that region 1 must confeas,
though that 1f the frontal emnuses are very large or if the patient might
object strongly 1f the olfactory eense should be lost, T would be nclined
to move & hitle laterally where the frontal snus could be avoided 1n the
Craniotomy and where one could better expeet to presene the olfactory
Terve

Questios  Are you concerned about operung mto the frontal minyes?
De.Ray Mo butitisa potential nsh and alro 1t takes a hittle time to
deal wath an open einus when opening and closing the wound,



CHAPTER VII
Hypophysectomy for Cancer of the Breast

Broveoy 8 Ray, M D

The trial use of hypophyrectomy 1n the treatment of malignancy has
been used 1o patients with carcinoma of the breast. 1 assume that you are
aware that caranoms of the breast 1s the commonest neoplasm 1o mankimd.
In cxpertmental animels mammary carcinoma can be hormonally mduced.
In humans for many years there has been direct and indirect evidence of
the hormonal mnfluenee on the growth of breast carcimnoma. It scems a
natural sequence then that the cffects of ablation of the prturtary should
be investigated after we have learned what may be accomplished by
ablating the ovaries and then the adrenals, and when we havo ACTH and
cortisone for substitution therapy after remonal of the pitwitary

Ts report deals with the results thus far 1n the progress of testing the
benefits of hy pophy sectomy 1n the management of advanced carcinoma of
the breast in women. This work bhas been done m collaboration with Dr
O Pearson who will speak to 3 ou shortly, and, of course, with the assist
ance of many people on our clinzeal and laboratory staffs in the New
York Hoapital and the Memonal Center

In the 214 year period between March, 1954 and September 1 1958
110 hypophy sectomues were performed on 109 women, and the present
evaluation 18 based on the follow up (of from 1 to 30 months} on these
110 hypophyzectomies Hypophyecctomy has also been employed n &
variety of other neoplasms and to date our total expcrence with the opera
tion has been with about 175 paticnts The results m treatment of mahg
nancies other than breast caremoma and posmbly prostatic earcinoms have
been very disappomting. In fact we have ecen no benefictal effects on
other tumors

IXDICATIONS FOR HY POPHYRECTOML

The 1ndications that we have come to employ 1n recommendimg and
performing hvpophy sectomies on women with eareinoma of the breast are
that there shiould be palpable or visible lestons evideneing metastaus or
there thould be x rav evidence of metastsris to lungs or hone or pleural
effuston contaimng identifiahle malignant cells Somc patients with aheletal
metastascs also have alteration n caleium balance (hypercalecrma anit
Iy perealerunia) In fact 1n chooung patients on whom to performn the

100
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aperation, we did not cheose any whe have not shown evidence of meta-
static diseart 1 progressive netinits With patients who have reeently been
treated by some ather means, with etrogens or androgens or x-ray or
cortsone, we have sasted untsd the effect of thus treatment hind worn off,
1 mdeed there had been an effect and when we were sure that we were
deabing with an active proeess Otherwise, we should have had nothing
with wlueh we could mnke comparison after the ha pophy scetomy

We hasve found no evidence of correlation in our resulte with the type
of tumor of the breast, with the age of the patient or the duration of the
direase, that 1 the mterval hetween the discovery of the discare or mas-
teetorny and the time of Ivpophnecetomy  Patwnts with mtrocraniai
metastases evidenced by snereased intraeranial pressure palsies aphasin
or confused mental states has e been exeluded Patients with scrious impasr
meat of therr vital capacity as the result of metastascs to the Jung have
been found to be unsustable Tlns docs not mean, however, that patients
are exeluded who have respiratory diffieulty fromn pleural effuson, if this
Ermptons 11 overcome by draining the flurd Often pleural metastases ap-
pear to benefit from hypophysectomy and pleural fnd does not rene-
cumulate after operation. Also, 1t has ecemed that patients with extensine
hver metastases, those which would produce a very large Inver, jaundice
or some measurable defieiency m Inver function do poorly efter hypophy-
sectomy But often, as 1t must be obvious to you, the decision has to be
arbrirary and dopends pretty much on that mtangmble factor clinieal yudg
mwent. On the whole the patients of this scrice have had adyanced meta
satie discase and many of them have been scrsousiy il

A BATIBFACTORY BURGICAL TECHNIQUE

After an sitial pertod of trial and error with the surgieal techniques,
weamved at A satisfactory method 1 March 1854. The patients who are
:}:i\lutcd m this present report were operated on after that date and by
p tame method {except for & few munor 1anations  techmque) 1 per-
ormed all the operations If there 18 tume later o film of the operative
mm can be shown, but I should hke to go on bere to discuss the

D of operation which are more waportant at the moment.

r Pearson wilt discuss with you 1n more detail the vanous endocrnne
mf the problem. In the 18 hours before operation patients sere
T of o g, of cortisone, 1n divided doses, intrnmuseularly, on the morn-

peration 100 mg. of cortisone were given by mouth and following
"’&mhm cotheone was continued intramuscularly for 24 hours n 50-
of tﬂrtum?cvm every 4hours. Thereafter for the following week the dosage
2 : waa gradually dimimshed to the mmntenance dose of about
™g. twice m 24 hours The matter of controlling diabetes insmpsdus
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thyroid deficiency and other occasionnl postoperative endocrine problems
will be discusged by Dr Pearson

Perhaps we cannot talk with complete certamnty about how many
patients haye had 1ncomplete hypophy sectomy but my estimate is that m
this group of 110 operations there are 6 known ncomplete hypophyeee
tomies In the patients who have died there 1s an autopsy rate of about
50 per cent Berial sectroning on the region of the gella turcica has not been
made m all the patients that have eome to autopsy It 18 an expenmve and
time consuming procedure and it has not been practical to perform serial
scetions on every autopsy specimen In those patients who—in clinea
tests—were belicved to have resdual gland, there was residual glandula
tsue, evident on gross wspection In those behieved to have had total
hypophysectomy on the bams of endocrine studies, residual glandular tussue
was not present on serial sections, with one posmble exeeption

The first shde (Table 5) showa you the postoperative marbidity and
mortality rates Ameng, the 109 patients therc were 8 deaths within the first
30 days after operation Three of these are estimated to be the direct re-
sult of the surgical procedure Omne patient bebeved to have a postoperative
remission of her diseaso had gone home but died of a pulmonary embolism
on the 26th day One patient died before the skin ineision could be com
pleted, probably as a result of unrecognuzed pericardial metastases There
were 3 patients who died 1n this 30-day perod of the progreasion of ther
disease having been unbenefited by the hypophysectomy Therefore, the
over all mortality (that 18, death within the first 30 days after operation),
18 about 7 per cent The mortality directly attributable to operation 1s
nearer to 3 per cent, 1t might be as low as 2 per cent and certainly 15 not
more than & per cent.

The morbidity 18 listed as follows 2 patients sustmned important visual
loss One of these patients lost vimon completely 1n one cye but in the

Tamz 5
Ruks of Hypophysectomy in 110 Operations

Mortality (30 davs postoperative)
Dhrect surglenal
Pulmonary embolus (26th day)

[Ny

Anesthema
Progrescon of discese

Morbrdity (13 patsents}
Benous visnal low
Field defocts
\eurclogical complications
Intracranial clot

PRy
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#het eve she has epouph vision left for uecful purposes The other patient
had conniderable wyparent m both fickls of visron but rcturned to her job
29 hamdresecr S others had ficld dcfeets which were dentified only on
eareful visunl field studies or were recognized by pntients as very minar
queadrantic defeets Three are histedd ne having neurologienl complications,
mostly hermparesie, but one patient had aplasia which we have found
difficult to understand minee she was nght handed Recovery wo® enough
m these 3 go that remduals were not important Three had postoperative
mtracranial clots that required re-operation, but in the last 30 or 40 eases
thss coruplication has not recurred, for reagons whieh T ehall mention Jater
To this morbidity het should perhaps be ndded 2 things—one 35 that sbout
510 10 per cont of patients have had convulaine attacks, sometime 1 the
first week after the operation. To minimze the hikehihood of this occurring,
we now adminsster Dilantin several dava before operation and continue it
for 10 days to 3 weehs afterward The other thing that should be mentioned
18 that at lesst half of the paticnts lose =mell funetions for 1t does not
seem posnible always fo avoid damage to both olfactorv nerves. Fifty
et cent 18 Bn estunaie, becnuse 1t bos bremed brifer not to draw sttenbion
to the posability of the losa of smell. Some of those that have lost smell
function are well aware of i, others are not or ignore it or accept it us
something untmportant

The next shds (Table 8) hsts the criteria for es alusting remission of the
metastatic diseass by hypophysectomv W ehan e kept defimtely and ngpdiy
to objectrve mghs of remusston and chsregard subjective wnprovement alone
asrehable evadence of remission. Patients are regarded as having developed
remussion when erther arrest of the disease or regresaion of the disease hax
occurred An arrest has occurred 1f there 18 no progress of the previous
lemon or »f there 1 disappearance of hypercalcerma and hyperealeuns or
wmprovearnent in myelophthisic snema accompanying extensne sheletal
metastases. Evidence of regression mncludes 1) Recalufication of bony
letons that 18 by < 18y 2) Dimmution m mze of any vimble or palpsble

Tawtr 6
Cnfena for Evnluating Remumon
——————

Arreat

o progrem of previous lemans

Disappearance of hyperealcemia and hvpercaleruna

Improtement 10 myelophthine anemia
Regresnon

Recalefication of bone lesons

Dimmution m mze of anv lemon

\o new jevone
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Fio VII Ia

leston and, at tho same time no new lesion Remiseion is counted as having
ended when any old lesions become progressive on new ones appear It 1
only fair to say that relief of pain in patients with bony metastases has
aften been dramatic I almost hemtate to report that when eome paticnte
wake up they nre completely relieved of the severe pain they suffered be-
fore It ecems a little too dramatie but such 18 the case Occamonally thiere
has been relef of pamn when 1t was not possible objeetively to establish
regresson of the skeletal leson.

Tho following shdes show a few examples of objective remussion The
first (F1g VII-1a) 18 a preoperntive pieture of an ulecrating lesion of the
breast mn a 42 year old woman In 1952 sho had been castrated for what
was conmdercd to be an moperable tumor mastectomy was not performed
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Eaghteen months ago hypophyscectomy was performed and the next photo-
graph (Fig. VII-1b), made 11 months after operation, shows the resolu
tion of the tumor The remission of her digeaso continues now 18 months
following hypophysectomy

The next case (Fig VII-2a) 18 that of o 72 year-old woman who had
an extensive tumor extending well up 1 the supraclavicular region, axilla,
arm, acroes the other mde and down toward the abdomen eircling & good
part of the chest. She had no other metastases and she had no other treat-
ment The postoperative picture (Fig VII-2b) taken one year later shows
the complete subsmdance of her extensive lesions Her remmsion ended
shortly nfter this picture was taken about a year after hypophysectomy
but she 18 st1ll living more than 2 years after hypophysectomy The local
recurrence has been slow and has responded rather well to x-ray treatment
and she has not des cloped any other metastases

The next shde 1s of roentgenograms before and after operation (Fig
VII-3) of a 34-vear old premenopausal woman who had a radiea] mas-
tectomy and local x ray treatment 2 v ears before hypophy sectomy She

had developed pulmonary svmptoms 2 months before she eame to the
h(’q‘“ﬂl With the ~~trmms o meabarbaeas of 0 T N v
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Fro VI3

roentgenogram. The second roentgenogram was made just 3 wechs after
operation and showe the rapd disappearanco of the pulmonary lesons
1t 18 now 18 months sinco operation and her discaso 15 still 1 full remusmion.
She is a good looking school teacher and 1s teaclung school and leading
yust e active & lifc o8 ever I emphasite the fact that she 18 good-looking
to bring out the point that patients after hypophysectomy do not have a
change n features. Thoy do not look like patients with hypopitwtarizm
and they are spared the changes 1 appesrance that accompany androgen
therapy or large dotes of cartisone

The next shde shows pre- and postoperative films (Fig. VII-4) of a
42 year-old woman who had a radieal mastectomy 214 vesrs before. One
year before hypophysectomy she had castration for metastasms to the lungs,
and had a favorable reqult from that for about 6 months The first him

IF - - 1 ,,,,&. Eaia™

Fra. V114
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Fia. VII-5

showa the extenerve recurrent pulmonary motastases and also pericardial
effusion due to pericardial metastases The postoperatrve film 4 months
later shows the remarkable subsidance of the lesions Full remission ended
about 10 months after operation

The next shide shows pre- and posthypophyscestomy films of skeletal
metastages (Fig VII-56) 1 a 44-year old woman who had a radical mns
tectomy 4 years bofore Skeletal mictastnses were known to cxist during
the 18 months before hypophyscctomy The striking improvement in the
appearance of the skcletal motastases after an mterval of about 6 months
18 scen 1n the postoperative film Remismon ended some months after that,
but the temporary cffect was quite dramatic

RESULTS OF HYPOPAYBECTOMY IK MAMAMARY CARCINOMA

T\ e have tended to compare our results with thoso of Luft and Olivecrona
Luft recently brought therr statistics up to date 1n & paper presented be-
foro the American Cancer Society in New York. He reported remission
of diseaso after hypophysectomy 1n 54 per cent of 52 patients with mam
mary caremnoma. Our results have been quite comparable and our opinions
are not at sznificant variance with one posmble exception They mako a
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Tame 7
Reaults of Premenopauml Hypophyscclomy (8 cascx)

Anrest of duseanc (2 and & months) 2
Regreanon of discase (7 44 174 montha) 3
No benefit 3

pownt that by pophyecetomy has hittle or no benefit m older womien and
that hias not been our experience at all You hnve geen the dramatic 1m-
provement 1 a 72 year-old woman, and in others over 60 ycars of ape
there have been comparable benefits

AN the cases of Luft and Ohveerona were of pnmary hypophysectamy ,
that 18 ther patients had not had previous castration ar adrenalectomy
A third or mare of our pattents have had hvpophy sectomy after they have
had castration, or castration and ndrenalectorey and 1t 1s posetble there-
foro ta point out that additional benefits can be attained from hypophy-
sectomy after castration and adrenalectomy

The following shdes will show the results in several groups having a
different endocrine status Eight patients were in the premenopausal pe-
riod and still menstruating (Table 7) Two of the 8 had an arrest of from
2 to 5 months after hvpophysectamy and 3 others had regression of their
dusease Of the 3 patients whose discasoe regressed after hvpophy aectomy,
2 are still 1n a state of regression 4 and 17 months Iater, while one has bad
reactistion of the disease 7 monthe after hypophyscetomy

The next shde (Table 8) classifies the results sn 25 patients who had
therapeutic castration erther surgicallv or by x ray before hypophysaec
tomy Of these 25 patients 14 had renussions 8 farled to unprove, and
2 eannot yet be evaluated. An observation of addiional mnterest and
imporiance 1 that the 7 patients who had a temporary remuason of theiwr
disease from castration have a new remussion following hypophyseetomy
In 1 of 5 paticnts who had failed to benefit from castration o remismon
oteurred from hypopbyscetomy It 18 very likely, therefore that any patient
who benefits from ablation of the ovaries can be expected to benefit aleo

Tasr 8

Results of Hypophysectomy in 25 caser wath Prewvous Therapewtic Coutration
o benefit 9
Remumon of discase 14
"ot cveluated 2

Bl\lt:ronae to eastration 7 Responee to hypaphcacetomy
respodse ta castratron 1 R toh
13 T omatusted casteation e Yool eectomy

6 rempones 10 hrpophveectam)
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Tasrz 9
Results of Hypophysectomy 1 12 Cases wnth Previous Therapeutic
Castrat Adremal.

No benefit 8
Arreet of diseass (for 2 to 3 manths) 3
Regrommon of diseaso (for 7 months) 1

from hypophysectomy and that oceamonally patients who do not benefit
from eastration may benefit from hypophysectomy Thero were 13 patients
m whom the results after castration could not be adequately evaluated,
half of those patients obtamned a remission from hypophysectomy

The next chart (Table 9) 15 of & group of 12 patients who had had
oophorectomy and adrepalestomy Three patients had arrest of the dis
ense for short pertods, (2 to 3 months) and 1 patient had had & regresmon
of the disease Iasting for 7 months. This 18 definite evidence that something
more 18 accornphshed by hypophysectomy than 18 accomplished by & com
bination of copherectomy and adrenalectomy It might be reasoned that
thoso who benefited did so a8 a result of suppression of function of acces-
sory adrenal tissue but 1t does not scem likely that this would be true for
a8 many a8 4 of 12 patienta.

The next slide (Tablo 10) pertains to patients in postmenopausal phascs
Of the 66 patients thero were 28 who had remmmons, 24 who faed to
benefit and 4 who have not yet boen evaluated Thirty eight bad had
spontapeous menopause and 18 induced menopause prior to developing
carcinoma of the breast. There does not seem to be any mgnmificant dif
ference 1n the results of hypophysectomy 1n the tivo groups

The final shde, (Table 11) summarses the results of 110 hypophyseo
tomies 1n 109 patients over o 2V year period Fiftv-one patients had re-
miseion of their disease (10 were arreats and 41 vwere regressions) Thero
were 44 fallurcs and 8 deatha. The results 1o 6 patients have not yet been
determined.

The average duration of the objectivo remussion so far 18 76 months—
the shortest period of remussion bemng 2 months and the longest to date
being 27 months (1n & patient who shows no mgns of recurrence of the
discase) It 18 of course encouraging to add that 23 of tho 51 patients

Tasiz 10
Reeults of Post ! Hypoph m 68 Cases
No benefit 2t
Remmson of discase B
Mot evaluated ‘
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toward finding out first of all what can be accomplished by total eblation
by 1ntracranial exeision of the pitntary Agawnst this experence we can
evaluate the efficecy of other methods

12 MINUTE TEOHNICOLOR 18-MM. FILAI OF THE
BURGICAL TECHNIQUE OF FYPOPHYBECTOAY

Mowve Comment Tho mncison formerly employed was right frontal with
one imb pasmng vertically through the mid-forchead, but I have given
tlus up m favor of a coronal neismon just behind the hairline. A concealed
scar 18 much appreciated by these women who have already had to suffer
a great deal Apesthesia 19 induced by Pentothal sodium and maintained
by cndotracheal ether Hypotension mnduced with Arfonnd usually 1s
started before the skin incizion 18 made and 18 contimued until the clomng
sk sutures are mn place. The patient lies 1n the supine posttion sometimes
with the head dropped back and often with the table tilted with the foot
down 1 order to facihtate the effect of hypotension The systolic blood
pressurc 18 mamtamned somewhere around 70 mm of mercury

A free bone plate 1s removed from the night frontal area A transverse
neuston through the ternporal fascla near its attachment 1s done 1n such
& way that the fascia and muscle can then be sutured back m placo at the
time of closure That does away with the unmghtly depression 1n the
temporal region. One of 4 preliminary opemungs 1n the shull 1s low 1n the
midhne of the forehend made with & trephme The removal of a bone but
ton here not only mnakes 1t possible to replace 1t 1n closing and thus avoid
dimpling but also 1t often sery es to hold 1n place sealing matenal Gelfeam
or a piece of the pernosteum or some other material against an open frontal
snus 1f the frontal sinus has been opened madvertently or deliberately
I have learned not to compromise the exposure by altering the postion of
this bur hole and the saweut through the brow even if the frontal sinuses
are Inrge. If the frontal sinus 1s large 1t 18 often possible to push back the
mucosa and presenie 1t so that thero 1s no opening mto the cavity of the
sinus. If the smnus 1s opened 1t 18 temporanly pached off during the opern
tion and at closure 1t can be sealed off by any one of a vanety of methods
If the operung 1n the sinus 1s large I turn a flap of the penostcum down
over the margn and anchor 1t to the dura. If the opening 1s small usually
Gelfoam held i postion by the replacement of the bone plate and the
bone button 18 sufficient Rarely have we encountered temporary certbro-
spinal fid rlunorrhen and thus far have had no mmportant nfections.

After the bone plate 18 removed and the dural opening started spinal
fluid 18 remon ed through a necdle w hich has been placed at the beginnng
of the operation. This 1s an ntradural approach and I am eorry I did not
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to run saline through 1t to remove the Zenker s solution and thus protest
the optic nerves as the sponge 18 removed.

On closing the wound the spinal flud need not be replaced The dura
has always been approximated tightly, partieulary if there has been an
opening 1n the frontal snus. Thero bas been no trouble with cdema of the
bram and there 18 no need for a decompression

REFERENCES
Lurr R. axo H. Ouvecxoxa  Hypophysectomy m Afan Expenences in Metastatic
Cancer of the Breast. Cancer March and April 8, 261 No 2, 1955
Lurr R. ax» H Ouvecmona Hypophysectomy m the Treatment of Malignant
Tumors. Cancer (In Press) Presonted at tho Bclentific Semmon of the American
Cancer Soaety New York, Octobor 1856 )

Questions and Answers

Questiox What are the results of transection of the prtwitary stalk,
a8 compared to hypophysectomy tn the treatment of metastatic carcinoma?

Dr. Ray It has been my impression that it 18 vartually imposmble
to draw any conclusions from the results of the procedure, but perhaps 1
am not up to-date on the matter

I know that the operation was performed on the bams of work done by
Herna and others in England It may be that this will turn out to be &
usefu] procedure, but on the information we have 1n hand at the present,
1 don’t sce how that can come about Certamly, 1n our operations for
removing the prtwtary we cut the stalk—there 1s no question about that
W e know that 1if there 15 any significant part of the pitntary gland left
there 12 still 1dentafiable anterior lobe funetion If that 1s not done away
there 18 still 1dentifiable anterior lobe function. We shall have to change
our whole attitude, 1f 1t turns out that we can get clinieal benefit by simply
dividing the stalk and still have evidence of prtwitary actevity I would
not be inchined to expeet much from stalk section but I would keep an
open pund
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Fta VIII-1 Effects of withdrawal of eortisono in an adrenalectomired pationt on
body temperature blood pressure and serum sodrum

after muscular aching postural hypotension nausea, and profound weak
nesa cnsued. At 36 hours tho patient had an ashen gray appearance, was
hyperpyrexio and hypotensmve and appeared critically 111 Replacement
with cortieone brought the patient back to normal withm 12 to 24 hours
Symular changes oceur 1 the hypophysectomured patient when cortisono
18 withdrewn In the adrenalectomised patient, the scrum sodium fre-
quently falls although this 18 not invanable After hypophyscctomy this
18 less Likely to occur because, we think there has been damage to the
pars ner\ osa system producing o muld digbetes msiprdus.

Figure VIII-2 demonstrates that the hypophyscctomized patient can
mamtain a normal salt balance on a low salt intake This patient was
muintained on desiccated thyroid 2 grams a day, and 50 mg. of cortisone
daily The sodium intake was decreased from 144 to 10 mEq per day
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Fro VI[I-2 Effects of alterntions m sodim intake on the sodum balanes of an
hypophrmectomized patient. The sodium intake u plotted downeand from the gera
Ime and the fecal and unnary sodwm output 15 plotted apward from the intake Lne

Bodium balance was attmined by the sixth day The serum sodium remaned
normal and the patient felt well This responsc s mmilar to that of a
normal 1ndividual. It has been dergonstrated that the hypophysectomited
pattent docs exerctc sldosterone 1n the unne and that the amount n-
crenses when the sodium ntake 18 reduced

Figure VIII-3 iHustrates the eflects of ealt wathdrawal n o patient with
Addwon & disease When the sodrum intshe wes lowered to 10 mEq per
day sodium balance nas not acher ed after n period of 15 days At ths
tine the patient developed wenkness and anoremn which disappenred
promptly when the salt intake was restored.

THYROID FUNCTION

Hypophyeectonn 1nduces o maarhed suppression of thyroid function
resulting i ehinieal mamfestotions of hvpothyroidism within 4 to 8 weeks
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Fro. VII-3. Effects of vanastions 1n sodivm miske on the sodrum balance of an
Addmonran patient.

(2) Wo have avorded giving thyroid replacement therapy for several
weeks after operation because wo felt that evaluation of thyroid funetion
might provide mformation concerning the completencss of hypophysee
tomy Figure VIII—4 presents the changes 1n scrum protem bound iodine
1 & group of patients beforo and after hypophysectomy It will be noted
that the values fall to myxedema levels withm 2 weeks after operation
Figure VIII-5 demonstrates the uptake of radicactive 1odme by the thy
roid gland 1n the same group of paticnts Hypophysectomy markedly
mpaired the ability of the thyroid gland to accumulate radioactive jodine
1f hypophysectomy bas been grossly meomplcte, these parameters of thy
roid function may show an 1mtial decline but usually return to normal
within 3 to 4 weeks after operation. Thus, measurcments of thyrord
function provide a valuable check on the completeness of hypophysee
tomy but do not necessanly guarantce that a 100 per cent removal of the
pitwitary gland has been obtamed.

The serum cholesterol nses very alowly after hypophy sectomy and the
ncrease is relatively minor averaging 60 mg./100 ce.
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Fia. VOIS Effect of hypophyacctomy m the 48-hour I™® uptake by the thyroid
gland. From J Clin. Endocrmol. & Metab,, 15, 1231 1958

eycle, no further menstrual penods occurred. If the operation took place
during the progestational phase, therc was onc subsequent mensis The
vaginal smears show a postmenopausal picture one week after hypophysec
tomy and a completely atrophic smear 18 obtained 1 2 to 4 weeks.

Pitwitary gonadotrophin exerction m the urine has been measured as
another index of the completeness of hypophysectomy In the majority of
cases & complete hypophysectomy was accompanied by disappearance
of gonadotropluns 2 to 3 weeks after operation. A few patients who wero
subsequently proved to heve had complete removal of the piturtary gland
have exhibited permstence of urinary gonadotrophins for periods of 2 to 3
months before the titer dropped to an immeasurable Jevel

None af the premenopausal paticuts suffered dofinite postmenopausal
symptoms after hypophysectommy Two patients had transient pecubiar
gensations simulating vagomotor phenomena but severe hot flushes’ as
may occur following ovariectomy have not been encountered.

There 18 & marked decrense in growth of axillary and pubic hair whieh
mny become quite sparse Secalp lair appears to grow normally and retan
1ts previous texture Female patients have noted & defimte decrease m
libido following hypophysectom)y

Our obsertations of the effects of hypophysectomy in males with ntact
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cffects 1 these patients Estrogens will induco vaginel cormfication and
endometrial proliferation, as evidenced by withdrawal bleeding.

DIABETES INSIPIDUB

When the hypophyseal stalk 18 cut and the prtwtary gland removed,
s major portion of the pars nervosa has been destroyed. If the stalk 18
sectioned below the diaphragma scliae, 88 18 done in transsphenordal
hypophysectomy (3), permanent diabetes msipidus wes not ancountered.
When the pituitary stalk was sectioned and cautensed above the dia
phragma sellac, more than 90 per cent of the patients developed varying
degrees of dubetes mnmpidus In this discussmon, diabetes inmpidus is de-
fined as that state characterized by a decreased renal concentrating abihty
without reference to polyuria although polyuria 1s usuaily present. It 1s
our belief that at equal solute loads the eeventy of the diabetes maipidus
depends on the level of stalk section and the preservation of a varable
portion of the pars nervosa.

Following transfrontal hypophyscctomy, polyuria may appear within a
few hours to a few days (4) Within a period of about 2 weoks post-
operatively the water exchange usually stabilies at a level wluch persists
mdefinitely thereafter In some patients the daily water exchange may be
only twice tho preoperative level, although the solute load 15 unchanged
There 13 & range from these mld cases to those patients who have daily
urine outputa of 9 to 10 hiters per day In the muld cases, dehydration may
1nduce considerable concentration of the urine whereas 1n the sovero cascs
there may be little or no ability to concentrate the urine. As indicated
above, 1t 18 believed that the degree of severity of the diabetes mmprdus
18 dependent upon the remainder of the pars nervosa which remains intact.

The presence or absence of the anterior lobe of the pituitary does not
appear to be a dotermining factor 1n the degree of diabetes insiprdus which
develops Withdrawal of cortisone 1n the hypophysectomized patient with
polyuna usually results in a decrcased urinary output. It has been shown
that this decrease 1n polyuria results from the decreasced solute load pre-
sented to the kudney duc to the associated anorexia and that there 1s
essentially no increase m the concentration of the urme Vanations n
the doses of thyroid and cortisone replacement have produced no mg
nificant changes 1n rengl concentrating ability in patients with diabetes
wnmpidus

In patients who have mld polyurta moderate restnietion of sall n
take may be suffictent to bring the water exchange within the imits of
comfort. For more severe cases of polyuria most patients prefer tho use
of posterior pituitary powder {Armour) by nasal mneuffiation 3 or 4 times
dasly for relief Pitressin tannate-in-oil (Parhe Davis) given intramuscu



FINSIOLOCICAL EFFECTS OF HYPOPIN} BECTOMY 120

larly m doses of & umits cvery 2 to 4 days will also provide effeetne
rehief of the dinbetes insipidus

In eonclusion, 1t can be stated that replacement therapy 18 adequate
for mantenance of normal life after total hypophy rectomy 1n man
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Questions and Answers

QuesTiox 10 Dr. Love Doy ou select cortieone over ACTH sn piturtary
tumor cases and would not the patsent be better off with ACTH?

Dz Love As you have already heard, cortisone 1s the life-sustaining
substance or hormone of the adrenat gland. ACTH oo the other hand, 15
a stimulant to the adrenal gland. We adminster cortisone intramuscularly
B 200-mg dases, and we do this to assure the patient of a store of this
wbstance which will fortify him agrinst the stress and strain of both the
anesthemia and the surgieal procedure that 18 anticipated. ACTH of course
will stimulnte the adrenal glands to produce the natural product corbisone
I'believe 1t 1n generally accepted that cortisone protects the patient better
m such a circumstance than would ACTH 1 am not, however, an endo-
cnnologsst, and I think the augwer to the second part of the question
ought pot to come from me

Questiox ro De. Rav Please comment on the Inst question and svould
You reiterate the pre- and post-operative endocrine asastants that you use.

Ray I agree with Dr Love that cortisone 1s the more practical
means of handlng the shortcomngs of the adrenals because 1t docsn t do
89y good to whip & tired horse There 18 little way of knowing where you
ttand 1f you rely on ACTH during the stress pertod of an operation or
'mriediately thereafter You are m a much better position if you use
rorumone Furthermore, if the patsent 13 {o tahe one or the othor of these
drugs for any length of tuue cortisone by mouth 18 much more readily
“"utl)lnble to the patient than ACTH mjection. With regard to aldosterone
: . r Pearson reported to you the aldosterone production is not dependent

he pitwstary gland Tt might then casily be assumed that we don t have
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any difficully wrth salt balance after hypophysectomy and are not con

fronted with salt Jlosing syndrome after aperation in patients with pituttary
tumors. That does not alnay s seem to be the case and many surgeons are
now awaro of the difficulty 1n controlling the low salt syndrome that ocea

sonally develops 1 the post-operative management of mituitary opera

trons, this problem needs a great deal of investigation. The chances aro that
m addition to the aldosterone hormone, there 18 a central mechanism that
also cootrols salt belance, and 1f your patient does poorly 1n the post

aperative penod 1n spite of your careful admumatration of cortisone, you
had better mako very suro about the clectrolyte mtuation. If the sodrum
chlorido 18 low, just accept that for what 1t 18 and deal with 1t as needed.
You may not be able to explam 1t as yet, but the fact remains that T think
that 1o the past some of the deaths in the post-operative period, had been
the result of wsufficient aalt In the patients with earcinoma of the breast,
of course there may be unsuspected metastams to the adrenals and mn that
caso the aldosterone production eould be affected.

QuesTiov 1o Dr. RAY Wl 3 ou summarise the post-operative tegts and
your crrtenia for assuming that the hypophysectomy has been complete,
dalso, what trentment you would use afterwards?

Dr. Ray I am not an endoorinologist but I have learned some of therr
Iingo and I have given careful atfention to the tests that have been
employed 1n our series of patients. The routine tests have been the evalua
tion of the thyroid function by the 1odine studies (prineipally the I 131
uptake with the protemn bound 1odine determinations) We beheve that the
value 18 reduced to a low level permanently 1f the piturtary has been com
pletely removed. If there are exceptions to thus they must be quite rare
and as yet need explanation. That 1s one way wo expect to determne how
complete the hypophysectomy 15

Another test 18 the study of the FSH production which has to do with
the gonadotropie hormone and which should disappear completely aftor
hypophyscctomy However sometimes 1n an mcompleto removal of the
pitwitary  both in ammals and sn man tho 1odino deternuinations and
F.SH determiations fall to gero yet there may still bo Bome functioning
gland. In experimental progressive destruction of the pitwitary the gon
adotropic hormone and the follicle stimulatmg hormone are abolished first,
wherens the ACTH (the adrenotrophio hormone) i the last to disappear
A httlo residual gland w1il be cnough to continue production of the adreno-
trophic hormone

Finally if you want to test your patient, tahe him off cortisone and
wateh Jum carcfully If he has any restdual functioning gland he will be
able to go elong for many dsys 1f not continually without cortwone Wf
he has total remosal of the gland he will very soon let you know Within
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