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SOME PROBLEMS IN THY TREATMENT OF PITUITARY
ADENOMAS.

Leo M. Davidoff, M.D. 3

The classical clinical picture presented by a patient with a chvo-
mophobe adenoma of the anterior lobe of the pituitary gland is well known
to all of us. It presents a combination of diminished glandular function of
the anterior lobe of the pituitary, and comprezsion of the optic chiasm. It
is the disturbance in vision resulting from the latter which usually brings
the patient to seek medical help. This is manifested by bitemporal visual
field defects which interfere with the patient’s performance of his daily
activities. The disturbances in endocrine function are more subtle, and may
not be recognized by the patient as manifestations of the disease until this
is pointed out by the medical consultant to whom he applies for relief of his
visual disturbances. For to the patient himself, the changes in his physio-
logical and constitutional status may bo ascribed to variationg of the
normal changes that occur in a person as he matures and grows older.

These changes classically consist of drowsiness and sluggishne:s
during working hours, and increase of weight. The skin bzcomes thin, soft,
and pale, with a slightly yellowish tinge. The hair on the head becomes
silky and thin. Pubic and axillary hair diminish or disappear. In the male
patient, body hair disappears, and the beard become very sparse or stops
growing altogether. He loses his likido, and his testes usually become
softened. The female patient becomes amenorrheic and sterile, and also
loses her libido. The blood prssure is usually lowered; fasting blood sugar
may be lowered glucose tolerance is increased; basal metabolic rate is
lowered; protein bound iodine of the blood, and the uptake of radio-iodine
by the thyroid are diminished. Diminution in ACTH excretion of the pitui-
tary results in weakness, lowered resistance to infection, and difficulty in
coping with stress. Urinary excretion of 17 -ketosteroids and corticosteroids
is low, and plasma corticoids are low. In a word, the patient presents a
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It is theoretically conceivable, since the picture just presented
is one of compression of the anterior Iobe of the pituitary and of the chias-
ma by a tumor in neighborhood of these structures, tumors other than
thoze originating from the chromophobe cellg cf the anterior Ioke itself
may produce the same picture. This, indeed, may ke the case, and in t

1,
18
differential diagnosis craniopha,

ryngioma, tuberculum sellae meningioma,
aneurysm of the internal carotid artery, and some of the rarer conditions
such as chordoma, choleste;atoma, metastatic carcinoma, must be consi-
dered and ruled out, However, the details of this differentiation do not im-
mediately concern us here.

The classical roentgenologic picture of our hypothetical case shows
an otherwise normal skull in which the sella turcica is markedly cnlarged,
the floor of the gella Is depressed, tha dorsum zellae and pesterior clinoids
are elongated and thinned, and the entire enlarged sellar area shows
considerable demineralization as compared to the rest of the skull.

Neurologically our patient is completely negative, except for the
presence of primary optic atrophy which may vary in degree depending
upon the period of time during wich the tumor was of sufficient size to
compress the optic chiasm, and the resulting bitemporal visual field
defects.

The picture of acromegaly associated with eocinophilic adenoma of
the anterior lobs of the pituitary ig so striking and so familiar that we
need not take time here {o describe it.

The relation of Cushing’s Svndrome to basophilic adencma of the
anterior lobe of the pituitary gland is still controversial, and will nct comc
into our discussion at all on this occasion.

While diagnosis presents many a problem in the atypical examples
of pituitary tumors, the clinical picture of a classical case cf pituitary
adenoma, is, as just stated, clearly recognizable. However, the manner of
treatment of these patients is still a matter of considerable controversy.
The two major methodg of treatment are: (1) Surgery; and (2) Radiation
Therapy. In either case ,of course, treatment to the tumor ig gupported by
substitution hormonal therapy. I think it is fair to say that there are no
longer any “purists” in relation to the form of therapy to be used — that
is to say, there are no longer people who would treat these adencmag excly-
sively by surgery without ever making use of radiation therapy, nor are
there any who would feel that all therapeutic efforts have been exhausted
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fter only radiation therapy has been applied. Howeyer, here (.iefinitely a f-;
aeo le who prefer first to operate upon these patl.en;ts, while thezf';eba;:h
gthSrs who prefer to apply rediation therapy as a primary resort, ye :h

roups ére prepared to use both foms of therapy as they personally sc‘eer : e
gdications. Thus there are those who operate first, and apply rad1at1;n
fcr;lempy in the early post-operative course rcutinely, There are others W]O
operate first, and use radiation therapy pos-cpeatively, al‘; a lateljt da;;c;;;g

’ Still others will operate all;
i urrence of symptoms takeg place. . . v
if i'ecupon those patients who are in urgent need of quick rghef. Such };)‘a’cﬁl+
onty are those who are on the verge of blindness at the ts.mo. when first
enos éo that there is no time for the slower elfects of rad‘xaﬁzcn therapy
:&’;l,ce place. Those cases in which he differential diagnosis is no‘t c'{ce»cf:,
a(r)ld the clinical picture could be due to some tumor otéle«r thap -Zfllf;le:; lJ’lf
i i he chiasm, are alsc operated upon ini &
adenoma in the region of t , are , ope L pon Inita Y even
icated to a plan of initial trial by ra on.
by surgeong dedicated L tr ¥ fation. In afl othe?
i to apply radiation therapy first, sor
instances they would prefer py fivst, and resort
if c: this form of therapy had failed. orevity
to surgery only if cr when . : y b e
ing fashion of identifying people,
sake, and following the modern . the SF's (Surgery
initi divide these groups into the S
and trends by initials, we may 8T . > eey
’ iati ir This ig not unlike the gre

i and the RE’s (Rediation Fnst): ] : o

f:cl)dxszz)rsy existing in Great Britain which splits the Ez(')lf)ul?[tlo;' i(;;vrév ﬁzn
i i ’ i First) and the TIF's (Tea In Fir :
middle into the MIF’s (Milk In | o Tst) when
i ite breakfast beverage. The SF'g have : g tradi

they pour their favourite eve Bl e e

i i ' ime when radiation therapy was still g
tion, which began at a time w. tior Iabie they were

ive, i fective radiation became availa o1
tive, and by the time more ef: , ther wans, The

: : gical approach to change

00 1 accustomed to the surgica ‘
g)g’soltfve a somewhat shorter history, and are reprre:sinted,(i fc:; (:;h;o‘xcnozg
. indivi I i ily radiotherapists an .

art, by individuals who are primari rapis nd sre nov o
Soufse B‘Zhemselves able to operate upon these patlentu, Now 1§ ;tcéluqsi% "
that a’neurolog'i‘cal surgeon become an RF, ?ne. is pot S0 mu<.:ﬁ o
being a traitor to his profession, but rather it is said that he is a bumbling

ill to ; ; fully.

S n who lacks the skill to operate success . . )
burgeonlzvi‘f is contended that the many advances in anesthesia z‘L;d 110 ;
surgical technique make the operative approach to th'ese tim}ljoel ii tse;d i :
and safer even in the hands of less skilled operators, it may : i%-n
parallel way that the sources of radiation, as well as the accurg?;}f 'a.n'd s 1\
of its application, have also improved enormously over that existing in this
form of thereapy forty years ago. . . .

Since here has been a great deal of improvement in becth _th(? suz
gical and the radiological forms of therapy in adenomas of the pituitary,
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cles, have become available, so that the power and f.lexibility of radiation
easily paralleled the improvements in surglcal techm.ques. it dimini.

. While it is gratifying to see the surgical ogerat}ve mor ahl v O‘Ntan; ’
hing to a negligible percent, it must also pe kept in mind th.at t eLanl1 tL ues{
from radiation therapy ig largely nonexistent. The more importa 2ater
tion, therefore, is which of these forms' of t.hez.'apy results in 3 %rrtun_
percentage of improvement in patients with pituitary a.denongla.th n oare -
ately this question is simpler to ask than to answer. For this ther f ; t;l
number of reasons. First, there is another alterna'tlve, ngme}y to Fbe'ﬂci q
surgery and radiation in each case. However, this too .1s frau.gh'n. W? u
number of alternatives, Shall one, for example, start ?Vlt‘h radiation ;n a
cases, and follow each one with immediate post-ra‘chatmn. surgery T Or':
shall one operate first and follow the operation by immediate radlgtlon:
Shall one, perhaps, use radiation both before and after SL'l.rgery‘? Finally,
snall onc use one or the other forme of treatment exclusively, and arply
the other form only if the first form has failed? .

The answer to these questiong cannot be obtained by settmg. up a
series of experiments, with appropriate controls, in laboratgry anm‘lalts,.
On the other hand, no one clinic hag a large enough materlal,. nor is it
under the supervision of any one director for a long e'ano'ugh iime to he
able to treat enough patients with adenomas of the pituitary where th?
factors of histologic type, age, sex, duration of symptoms, and dggr‘ee of
involvement of the hypophysis on the one hand and the optic chiasm on
the other, are all reasonably alike. Indeed, even if there were, a prospec-
tive study would have to divide these cases into carefully plannfed Zg.r_o,u]_:)s,
each treated by radiation, or by surgery, or by the various combinations of
these.

it may be worthwhile, before considering the results of these formg of +re.

avtment individually or in combinaion, to discuss briefly the changes that
have taken place in each,

Ag far ag surgery goes, it had been established up to the time of
the middle 1920’s, to approach these lesions primarily through the nose,
trans-sphenoidally, and into the sella turcica by way of its floor. This af-
forded a limited exposure of the lesion, inability to see and protect the optic
herves and chiasm, inaccessibility of the intracrainal extension of these
tumors, inability to deal with chiasmal tumors other than those which
originated from the pituitary gland, and danger of infection from the nose

- With the increase of experience with intracranal surgery, the in
tracranial transfrontal approach to the pituiary region gradually and
almost completely replaced the trans-sphenoidal operation from the mid-
twenties onward. At first there was a somewhat higher mortality with
this approach, However, as anesthesia, improved, and surgical techniques
were introduced including controlled hypotension, the use of steroids and
diminution of intracranial pressure by hypertonic solutions such as hyper
tonic Mannitol or urea, continuous spinal drainage, and hyperventillation,
as well as with the experience acquired by the approach to this region for
total hypophysectomy in cases of breast carcinoma, the mortality and
morbidity from the transfrontal operation were gratifyingly reduced, Thus
Ray and Patterson (13) in a recent review of their experiences with the
transfrontal operation for pituitary tumors, were akle to present a series
of 83 consecutive cases at the New Yerk Hospital from 1950 to 1980
without a single post-operative mortality. Indeed, Ray’s enthusiasm has Je
him to advocate total surgical removal of the tumor plus the pituitary
gland, in such cases of acromegaly in which the sella wag not enlarged or
was only slightly enlarged. This condemnation of patients to a life-long
dependency upon artificial endocrine replacement, however, while perhaps

justifiable in breast careinoma cases with a short life expectancy, seems
to me a tremendous burden to place upon patients with a greater longevity.

Anyone’s individual experience, therefore, no matter how .extensi.ve,
must of necessity still be inadequate to answer these qu(?stlon's with
scientific accuracy. The best one can do is to try and bring h¥s own
impressions in line with the published results of others., and‘auowmg for
individual prejudices and temporal as well ag geographic Ya,rlatlons, draw
tentative conclusions that are, ag far ag humanly possible, honest and
unbiased. . 1 )
While many reports exist detailing the rseults treatment alone, (1
the pitﬁitary adenomas, none of these can compare ‘for depth, extent,
size, and accuracy,, with the results described in the seljles of case§ belgng-
ing to Harvey Cushing. Of the many papers emanating from hig clinic,
the last one by W. R, Henderson ( ® in 1939, about seven years after Dr.
Cushing’s retirement from active surgery, reports upon the whole of

At the same time that improvement took place in surgical techni-
que in the treatment of these patients, radiation therapy also improved
remarkably. The first cases were treated with an x-ray machine having a
capacity of 80 to 100 kv. Gradually 250 kv. machines were made available,
and from there on the kilovoltage increased up to one or two million
volts. At the same time radio-isotope sources of radiation in the form of
Co60, cesium, and betatron particles accelerated at 22,000,000 to
24,000,000 volts, as well as cyclotrong delivering deuteron or proton parti-
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Cushing’g pituitary series with a meaningful period of follow—up._T‘lrer
were 338 caseg in that series, of which 19 died and 316 were available fo
follow-up. In those patients operated upon through the trans-sphenoida
rout.e,. t.here were symptoms of recurrence of tumor within five years afte
the initial operation in 67.2 percent of cases. »
through the transfrontg} route, there wee
the same period of time, thus showi ;

val of tumor tissye,

' In' akout the middle 1920’s the late Dr, Merrill Sosman persuaded
?r. C‘us]'mng to permit him to treat the patients who were operated upon
tor pituvitary adenomag post-operatively by radiation, (Practically nonek

of Dr, Cushing’s cases received radiation the: ; ,
- therapy pre-o
patients thus treated, name Py Pre-operatively.) The

r-adiation. This significant improvement o
tively primitive sources of radiation.
In 1948, Davidofr and Feiri

In 1951, out of the large material from the Lahey Clinic, Horrax( 9y
Ilzvas able to reput upon 105 cases of chromophobe pituitary adenoma who
ad been operated upon ketween 1932 and 1949, chiefly by the transfron-

tal route, with or without associated radiati
) radiation th ,
over-all mortality rate of 1 ted ot thet 7 o n

Were simple tumorg without intracranial ex

tumors with intracranial extension, the
percent. Indeed, thig experience has been

Olivecrona (reporteq byBakay(1)
and Feiring( 4).

operative mortality wag 37.9
duplicated in  the clinics of
Jefferson (12), Grant (7), and Davidoft
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cases were treated with conventional radiation then available, and 62.&3
percent required operation anyway. Beginning in 1950, a 2,000,000 volt
sources of x-ray radiation was used to deliver a total dose cf 4,000r to the
tumor, Between 1950 and 1955,66 cases were treated in this way, and
only 12 percent of them required postradiation surgery. . .

Recently Correa and Lamps (3) presented their experience in 94
cases of pituitary adenoma treated with different doses of radiation. They
found that:

44.4 percent showed improvement with doses of 2,000 r to 2,500 r.

60.6 percent showed improvement with deses of 2,900 r to 3,500 r

79.3 percent showed improvement with doses of 4,600 r or more,

There thus appears to be a crystalization of our experiences with
radiation, strongly favoring initial trial by radiation therapy whenevcr
possible. While statistical evidence is sometimes unconvincing if the number
of caseg is limited, or the results are tco close to chance variations, a
single striking case can prove beyond a shadow of a doubt that, in that cacc
at least, a particular form of therapy is most effective. Once this is accep-
ted, the logic of expecting similar results in similar cases with the use of
the same form of therapy is proven. Such a case, previously reported in
detail (5 is the patient whose pneumocencephalograms were shown
before, and two years after radiation treatment alone.

With the use of larger doses of radiation, however, a disturbing
clement has crept into the picture, which may or may not be significant
but needs to ke reported. In 1959, Terry, Hyams, and Davidoff (14) repor-
ted upon three cases, each showing a combined non-metastasizing fibrosar-
coma and chromophobe adenoma of the pituitary, One of these patients had
previously been described by Feiring, Davidoff, and Zimmerman (6) All
three patients showed a rapid recurrence of their symptoms after radia-
tion, as well as after surgical therapy. The recurrences led to the uge of
repeated courses of irradiation, with consequently higher total doses than
usually employed. The first patient had five courses of treatment during
six and one-half years, with a total of 13,150 r. measured in air, or about
7,500 r. to the tumor. The second patient had three courses of therapy
over thirty-four months, with a total tumor dose of about the same
amount as the first patient. The third patient received about 6,500 r, This
therapy was given within a period of approximately seven years. Since only
one case with a similar histologic picture appearg in the literature (15)
and that in a patient who had never been treated with radiation, and
since of the hundreds of cases of pituitary adenomas treated with radiation

only these three have been reported, the relation between this malignant
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y radiation cannot definitely be establis-
p does exist it must indeed by a rare event.
at inherent dangers may always be present
pervoltage radiation are employed.

1948 and 1958 the author hag had under his
ary adenomas, who were divided as follows:

hed, and if a causal relationshi
It ig neverthelesg a reminder th
when powerful agents like su

In the decade between
care 108 patients with pituit

DOCTOR LEO DAVIDOFE'S SERIES (1948 - 1958).

Type of Tumor:

e of Tumor: Operated: Not Operated:
CHROMOPHOBE ADENOMAS (87) 27 60
ACIDOPHILIC ADENOMAS (21) 4 17

-

_—
SERIES TOTALS: (108) 31 7

A detailed discussion of the
stantiated, namely that;

, 1. Operative mortali

Seé cases will form the subject of another

' y can be kept to a minimum if operation is
report. In summary, however, the experience of otherg already cited is sub-
done primarily onall cases, thus including a high percentage of small
tumors without intracranial extension, However, these cases are also the
ones that do best with radiation therapy.,

2. Even in cases in which operati
post-operative radiation should be used
recurrence of symptoms.

on hag been undertaken primarily,
in order to diminish the danger of

3. Radiation should be tried first in all cases except those in which
is threatened, or neurologic evidence of intracranial extension
exists, and the delayed response characteristically seen after irradiation,
is too slow to be relied upon.

4. In all caseg in which radiation is used, the patient should be
under most careful surveillance by a team consisting of a neurologic
surgeon, a neuro-ophthalmologist, 2 radiotherapist, and a neuro-endocrin-
ologist. The neurosurgeon should be the captain of the team, and must
be prepared to interrupt radiation treatment and undertake surgical inter-
vention if the patient’s condition deteriorates under therapy. The neuro-
ophthalmologist should study the patient’s visual fields in detail at least
twice weekly during the early periods of treatment, and daily or even more
often during critical periods. The radiotherapist should start the treatment
with small daily doses, to test patient’s tolerance to radiation, after which

vision

by a simple arrest in the deteri
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be used in daily rotation, and a total dose of 4,000

 inle portals shoul

multiple porta ed at
- should be aimed at. ] . espe-

0 ﬂ;e é:’lkrﬁﬁarimmediate improvement in the patient’s symptoms, esp

ifyi t be discouraged
: is vi i i ratifying, one should not be d :
cialy In bi8 Vo e thea Ver};fationy;f the patient’s visual fields, parti-

2 : - - . . e
even 11% t;) fzirwng Iﬂ'tilef gossible danger of excessive radiation, it may b
.In !

art of wis y i Sisting
the p isdom to make use of on |
of 4000. to the tumor If recurrence of symptoms should nevertheless
r- B . R » X .
i : operation should be done without further irradiation
arise,

Résumé

un autre rapport. En resume, en tenant

Une discussion detaillée fera lobjet d D

sz . Z Y .
{ a I'éxperienc draw j us pOuV()]lS retenly les
compte () P e uteurs déia C]tes no t

suivants: )
1 - La mortalité opera,tgl
dans tous les cas. Lecl ¢ X
extension intracranienne; mals ce
radiotherapie. )
2 - Méme dans les cas, ou,
radiotherapie pour d1r¥11n:1er A
3 - La radiotherpie devrait etre:. essay' e e
” vision =st en danger, ou sil y a des )
u i i cas, €
e e tardive caracteristique de la radiotherapie dans ces ,
L repons R 1 - —
2 uvoir compter dessus. ) ‘ ' qovrait étre placé
trop 1:;11; f;‘;“f;az%u ls radiotherapie est em?loyﬁeﬁ;eN?ﬁggﬁimrgien étre place
4 - Dans e , constitué pa chi: e
e nicte i ien doit étre le capita
sous le controle vigilan s upe Cone O onirurgien do : . e a
L un Xa e ot i rir & une intervention
ophtalmologue, e re la radiotherapie, et recourir itervention St o
B aditi o ;{;tg:rg;n ge%eriore pendant la rad1o‘thera<pixe. Ia:ulyj e pgr o ine
condition de sr:;lrveiner le champ visuel du malade, au g?oré.se ttiame,
iﬁeafbe:f aelgtt tous les jours et méme plus penqi§§+éeept> riode critlque, | tade, par
Le i ist: it tater la sensibilite et etion 4 o T tumeur
Le radiotherpiste devral‘ e saie. un fotal de o
i Aprés cette periode saie, e A notidienne.
P petétes ﬁiigééd%;: . difl»%erentes portes d’entreesé avec rg;?t é1 auqdebut !m?eson
o oy e rati s visuel est trés = souhal
i ! éli du champs Vis ¢ D e
o Tlimdls & urézv?:;?lg;:tgge decourageant, surtout si le C.V, est dans
absence ne |
e i € i i rapie, et
dutllei. élioration, peut se voire des mols apres la fin de la radiotherap
'am , s
i é j A 4 ans.
eut continuer méme jusqu a . .
6 - 150ur éviter les dangers dq la r_adlaitlon,c éln‘raj
En cas de signes de recidives, il est ?eth nman
chirurgicale sans plus faire de la radiotherapie.

. y se
8 i Iintervention est effectué
re, peut se situer trés basse, si l'inte
)

ci comp P i NS
O rend évide (3) € i etites tumeurs san

i i mmeny, mene les !

. Sont des Ca’,S qui T epolldent le mieux a la

e A - 1a
Vintervention a été effectué, elle doit étre suivie de

isque d’'ung recidive. R
le risg en remier dans tous les cas, exc'epte.sllcr;_
o o urologiques d’expension - in

t sage de recourir & 4000r tumeur.
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REVIEW OF 50 CASES OF PITUITARY ADENOMA
TREATED BY SURGERY.

A, Eslamdoost and N. O. Ameli s

This is a brief review of 50 consecutice cases of Zi;clug?rv tu;z(::;‘:
' . ars. All these pat
: \ ive treatment in the last 10 years _
submitted to operative trea Suprasellar cysts, suprasellar
re operated by one surgeon (N.O.A.). Sup ents
were Ope:f;:dang epidermoid cysts are not included. Only those It)a;lelflor
m-e nlnc?l?inite and marked visual field disturbance were acgepté bl
e .e The others were treated by radiotherapy a‘lone: Un cg unblin‘zlf
surger(})’% the patients on admission had severe visual deficit, often
many of t ' e
in one eye and little vision in the other, o . Their ages
There were 23 males and 27 females in the semesid than 20
ied f;rom 15 to 58 years. There were only three caseslot ez(') e
Vari‘;_ series there were only five cases with eosinophy ‘;ﬁl huge ox.
i:slc \I:ere ChromOphObe Aenomas. Lere ;Vere 3arfgs'§io“?n the middle
. ; i Sa LY
asell tension one in the left anterior 0§ 2 - ribed
Er asellf;c'h: }ie; with the anterior fossa extension will be briefly desc
0ssa. '
; : unusual features. ) ) . a itted
2 e Tio?‘»slzlfipt soldier aged 21. with obvious gl‘gantlsjrfn Wasazilllilssmn
for investigation of epileptiform a,ttaolks. il Segogih,deZih?Tgince then he
hilst swimming had a fit which nearly c L ovements.
Ivifh(;lzt nslvovrl'gunriajir attacks. Vision left eye was down to hand mov
a ‘ y ie fect.
) - ‘ais normal with no field de ' left
Heht eF}‘ljn‘:;is IS?ITOVVZZS ;lapil()edema on the right and optic atrophy in lef
; Syndrome). . monstrated
(FOStegiIiZnnﬁyskgﬂ showed a large solla turcica. EEGl deI:OII;S;;': o
a left fr:ongal focus. Left carotid angiogram showed a a,zrg
the left anterior fossa.
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