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= Abstract=

Changes in Plasma Prolactin and Growth Hormone Level and Visual Problem
after Radiation Therapy(RT) of Pituitary Adenoma

Sei Chul Yoon, M.D., Hyung Chul Kwon, M,D., Yoon Kyeong Oh, M.D., Yong Whee Bahk, M.D
Ho Young Son, M.D.,* Joon Ki Kang, M.D.,** Jin Un Song, M.D.**

Division of Radiation Therapy, Department of Internal Medicine* & Neurosurgery**,
Kang-Nam St. Mary's Hospital, Catholic Medical College, Seoul, Korea

Twenty-four cases of pituitary adenoma, 13 males and 11 females with the age ranging
from 11 to 65 years, received radiation therapy(RT) on the pituitary area with 6MV linear
accelerator during past 25 months at the Division of Radiation Therapy, Kangnam St. Mary’s
Hospital, Catholic Medical College.

Of 24 cases of RT, 20 were postoperative and 4 primary.

To evaluate the effect of RT, we analyzed the alteration of the endocrinologic tests,
neurologic abnormalities, major clinical symptoms, endocrinologic changes and improvement
in visual problems after RT.

The results were as follows;

1. Major clinical symptoms were headache, visual defects, diabetes insipidus, hypogo-
nadisms and general weakness in decreasing order of frequency.

2. All but the one with Nelson’'s syndrome showed abnormal neuroradiologic changes in
the sella turcica with an invasive tumor mass around supra- and para-sellar area.

3. Endocrinological classifications of the patient were 11 prolactinoma, 4 growth hormone
-secreting tumors, 3 ACTH-secreting tumors consisting of one Cushing’s disease and two
Nelson’s syndrome, and 6 nonfunctioning tumors.

4. Eleven of 14 patients, visual problems were improved after treatment but remaining
3 were unchanged.

5. Seven of 11 prolactinomas returned to normal hormonal level after postoperative and
primary RT and 3 patients are being treated with bromocriptine (BMCP) but one lost
case.

6. Two of 4 growth hormone-secreting tumor returned to normal level after RT but the
remaining 2 are being treated with BMCP, as well.
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s, ejuiadFt, zEja A7RuA4ds o A B4
At 448 Fuigle Ao rns, T vA5E
2 AR LA FEXE, FAANEAY AY F

s, 53 19601 = R 70d el AEGEFRYL F
ARG S2GS(CT 2)8 Atel 2474 P
Ak 8 AEAAe] WEs FAHAG AR FA A
43 oxl FFIEERFRER debA HFF T &
o],

A GAAR BN & 24018 A3FAF
FRANA SR BE AN GG oA, o] E A}
o vehd A4 AT, 4D AR /‘ﬂ:‘q' f<l

BAEY Aeopdizl W dF $2ERY HEE F
3t} olo} et ulelr,
Mz 9 uy

JHEE 9 ol AR B 6l A & 1983 3HLH 1985
W 4974R 2574 3 H3pAdFoR Ay
11~65412Fe19] =t 134, oIz} 11, & 24l & o)
Aoz ¥R RS 3¢ vh(Table 1),

ol & &=} Ay AlFaAE dESFoE BAsid
Agtew (Table 2), +EAE o WA B350 B3
3 8h42) 224 4520 cocktail test) S 4 4] 5+ (Table
3) T4 TEELG HE FHe ARARAASA
o] 4&A FE Yol geh(Table 4), zelm Aokd &
of gnl Fxpell ABA L B AopdstE FAs}
%t} (Table 5).

AR AT A2AF] dF32EAY Wae 349
ste} Hgreh(Fig. 1, Table 6),

WAAA B A4 CT 2908 4023 67| g,
Y51 E, ¥ FAE 2t 24T 240kE X8
ZENZHULF, F4ANA 2450545 80cm,
#H 2oEE A ste] W4 180Gy F 53 A3
st 3,000~4,000 cGy/3~4.5F 223 F e}&AS
T M 3ERAE A4S, €% B4R
B FEF 2~3FFl, & 4,500~5,000 cGy/5~6
Z, 2z, YANAE BGEe R i A
6,000 cGy/6~7F7=] ZAbstg e},

WAL 271 Al 6 MV A 7145 & o] &8l -
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Table 2, Initial Complaints in 24 RT Patients with
Pituitary Adenoma

Headache 20
Visual 20
Diabetes insipidus 13

—
p—

Hypogonadism
Weakness
Amenorrhea
Hypopituitarism
CNS*

Cushing’s disease
Acromegaly
Galactorrhea
Diabetes mellitus
Diplopia

CSF rhinorrhea
ENT complaints

e e DD WL W R U Y N

Anorexia

* Syncope 1, Dizziness 2,
Inappropriate ADH syndrome 1

Table 3, Pituitary Function Test
(Precocktail Test Order)

1. NPO from midnight
2. Prepare
LRH 1 ample(100 xg)
TRH 1 ample(200 pg)
RI 2 Unit(0.1U/kg, 0.05U/kg in child)
50% glucose 50 ml 2 amples
0.9% NaCl 500 ml
3. Blood Sampling

1) Basal 8:00 AM 12m
(glucose, TSH, GH, LH FSH, Cortisol,

Prolactin)
2) 1V injection of above 2
3 8:30 AM 12ml(» » #)
4) 9:00 AM 12mi(» » #)
5) 9:30 AM 12ml(» #» #)
o S|
R AR BE AR HETAATFT 3R 240 =

Table 15} 7] 11~654]4el9] W=t 136, =} 110]
R, ol F 204 & @At 12, A= g A FhAAF



Table 4. Endocrinological Classification & Radiologic Results in 24 Pituitary Adenomas

Hormonal Excess Number of Patients Normal Sella gfté’:lllzgic Configuration
PRL
female 5(4/1) 0
male 6(6/0) 0
GH 4(3/1) 0
ACTH
Cushing’'s disease 1(1/0) 0 1
Nelson's syndrome 2(0/2) 1 1
Inactive 6(6/0) 0 6

(Number of Post-operative RT/Number of Primary RT)

Table 5, Visual Defects with Mass Effect & Response

No. of Visual Fields Posttherapy
patients Improved Unchanged Worsen
Bitemporal hemianopsia 10 9 1 0
Constrictive field 2 1 1
Hemianopsia 2 1 1
Total 14 11 3 0
Table ¢, Response of 4 GH-Secreting Tumors
* 7.8—6.38—8.39— 1 —9.7—5.1 .
RT(2 mo)(7 mo) 1l’:"scl;'oL 1,486
* 20—, —20.1 -4 —1.25—5 O—O0 S+RT
1 o---0 RT
S RT 160
BMCP L '8 .
% 1 141 Normal plasma prolactin
4=, —6.5—12. 1—11— —1L.9 Women | — 25 ng/ml
S RT (1 mo) 100t Men  1-20ng/ml
* e
1 20.1 1
S RT
BMCP
mo; month BMCP; bromocriptine
S; surgery RT; radiation therapy

EF HAAAZE Solvh v A 44 (e 4,71
' WA 16, oAk Sel2A wabAd A mabd A4
b7}

o] & FAbel A viehd QAH A S-S Table 29}
2ol 7%, AHAE W AokdE, 25F, 4715A
5. A 2T T2 Yyt

FEFT 2R wE EFE(Table 1,4), TE2EY
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Table 7. Choice of Surgery or Radiation Therapy for Pituitary Tumors*

Radiation Therapy
Appropriate for:
Small or medium-sized tumors with minimal or modest suprasellar extension
Patients in whom surgery is contraindicated or refused
Postoperative adjunctive therapy in patients with invasive or incompletely removed tumors
Contraindicated as sole therapy in patients with:
Large suprasellar extensions
Prog"_fessive major visual field defects
Acromegaly(serum GH levels>50ng/ml prior to treatment)
Prolactinoma who wish to restore fertility
Surgery—Transfrontal Approach
Appropriate for:

Large suprasellar extensions, expecially if dumbbell-shaped with a constriction at the diaphragma
sellae, or with lateral suprasellar extension

Patients in whom the transsphenoidal approach to the sella is relatively contraindicated(patients
with chronic sinusitis or an incompletely pneumatized sphenoid sinus)

Surgery—Transsphenoidal Approach
Appropriate for:
Microadenomas(</1 cm diameter)
Tumors associated with cerebrospinal fluid rhinorrhea or extension into the sphenoid sinus
Tumors associated with pituitary apoplexy
Macroadenomas(>>1cm diameter) with minimal or modest suprasellar extension
Contraindicated in:
Tumors with large dumbbell-shaped or lateral suprasellar extensions

Patients with chronic sinusitis or incompletely pneumatized sphenocid sinus(relative, not absolute
contraindications)

* From Carlson HE: Pituitary diseases, In Management of Endocrine Disorders. Hershman JM(ed),
Philadelphia, Lea & Febiger, 1980.

Euj4el 11, 4AZTEELu Aol 4o, FAlold=}
FIEEZ A 3o gt e TE RPN 5ol ¢
L Foke 6e gt

AT 24, 87 24 R e of
FE9 &), o CT 4 S sl44 o (pituitary fossa)
9 AFAstal ez FUAlF 59 o4& o], Nelson
FFF 1 &5 A3 EE ool 4 325 gl (Table 4),

At FA Aokd L BYE U & FEFYuby o]
100, FHiAlekiFo] 24, ubd o] 2dGiglon, 5
8 WA B F 1lelol A A Aok TA4¢ el
Weh 3efold & w3t gl e 43d o+ A
¢l ¢} (Table 5),

FEENANFAAF NS T $23F o
WAL RF A4 ZREAE Bolm gloe wH ¢
% F4 52 g+ 1eE A 349 614 Dopamine

443 =3FA sl Bromocriptine(BMCP)& ¥-4-3ta
o eH(Fig. 1).

AZZEE LTSS TEF AR B 309}
A4l 2] Zabg AA# 14 ol4] B5 BMCP ¢ §hil
&3], 20l A FA AFTERAE FX 2 Y
t}(Table 6).
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Buska glom W) vl 2: 18 Rasle] g9,
A2 A4, ddalsl 1.2 18 vepdon a8y
2= 20~409) 9 249 F 174(71%)8) L ETE ng),
Iz 40l A 89 (33%) 084 WA} 5, oA 342
Al ekgkel(Table 1),

EE HilpaFEe Fdolz 44y AAEAQ
LA Al £ o}F = EISD,

XA Aol F, A7k elwAql Schilller ¢]
#, Dandy 7} 1918, 19196l HFr1 2%, H4F
NZ2FEE A4 HE AxegeHD, Carillod ¢
3 wEgd$ o4 o329 (pluridirectional
tomograms) 2 2 WA dted, HstrALATE 2] 9
T #PE doed Az FYPE g,

dubgo®, FA7e] 10mme]3lel A& £4F
(microadenoma), = ¢]A+¢]l AL A4S (macro-
adenoma)2.® TE3}=, Fof A7) 7~8mmo]4t
olm ¥l7)qke] AL Zajte~ninie®, Dichiro 5
< A4 H34Ale ¥ ka2 (pituitary fossa)e]
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o B-5 s, wAFAeR A, 5k ¢
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4% dAFNE T gorrnw, yEEy
W FRol Held, R oz FFTZELNY 40%,

ARz REENA 30%, &

ofx

455 223w 4 (ACTH,

TSH, LH, FSH) ¢ 5%, 183 32 %

o] 25% AER el A depD, x5 4 #

FTEEEA] 116)(45.8%), AFZE

o (16.6%), ¥As]AxF322Ru o] 34 (16.5%),
| % Aol 641(20.8%) At}

AL T4 ZEEEu5E 3 Fokggd

& S g o5k, AR S, 28 T2 EE

FHAaFAE] veEhdelss D, g

¢ o AekAES oF 85%NA A
A Tas, 50%04 GT ABo F5 9
9 F£FEFL BREPA T 27 84 ol B
steel, ol HMgAsel 2 WAL ohehen, g
Y 7+& 7]z Z(basal cistern)y} 24 7--E(interven-
tricular foramen)$ =& wll MolAL2EE ZuldlA]
2D, x5 240 = FE(83.3%) Alokde o
A8 A 5H(83.3%), 255(54.2%), A4 75251 (45. 8
%), A& 2F3H(29.2%), FUAS(2B%)EFY Fo=2
3= gl vl (Table 2).

A2 9lolA - Dopamine agonistql Bromo-
criptine(BMCP) %= 71l o] A7 W Bu] A kg3t
ARAE FHASFA A€ U, 283 A4 R
714 % wkA g ol Frt § vlEel, o]E 3
=19 H3ragdr 2 2E5dHe]l YFal Fopzpich
e 25 el HateAAdE H¥l el
AR & FAE {7, &=t A A FE 2e st
A kA selh dubA gl %% Table 714 7+e}®),
BEEINATYI A AN F AAESE 5 4
7 EFZEEA G AA HHR Do A&, wbek 4
A T 2 2ol ) Prolactin o] 53 Al % = o=, BMCP
Fa ok A WA E S ste Ao, AFAARALFTY
F3 Az cleD, BMCP-& X 5h5a 4T i
AR S}, FFEEEEN TG 548 AR e Fgol
gepnezd g3 50%e 4 ok EAY AL W
e, ZAe] gk =& Bl 7] qkAHell 2F
QA 604 0] A Fxpoll Al gk A1 9 Sl
A a gleph®, e kA FAZL U= 144
Z 119 (79%) M1 4 @ gk A€ BoH 34(21%)
ol A& 2B Fa "t gglvh(Table 5),

Lawrence, Pinsky 5 RTOG(radiation therapy
oncology group) FAbdl &3t rdu] 59wkl 2]
25, AAEEA W3E FAZA S 1WFE 42%0
A Aol sl 3, 3l 92%7t AR Hg g
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Eastman, Gordon, Roth £9& 40~50Gy & =<
2Gy 4 A Eilq ZEALFHFIZEEFES 10ng/1
2 Hed 24, 54, 1044 38, 73, 8171 77
gdeim Rualgephaw, a8, A8 AFIRE
AE54Ea HAAABRSA = 3&7%1 7} %i‘}’iﬂ—:— 83
]-/]_9,11,12).

3 Goldfine, 0 Z WA
HBFE AFATERE] g4 3H4E S BuHg e,
Eastman, Gorden, Roth & A4 ¢ 24 71543
%, YAANSAGE, 45T HAAA RS 2,
5,106 ol 24 Ruagcops®, &, WA E 54 F
XA TANE 24%, FAAATASE 3% S 2AY
4+ 9o A 5AEe AR 4R v okele
3 2 g 9 (replacement therapy)$ I & dhx] ¢k
v}z 59 e}, Linfoot = 10 mm o] 3 4&41Fe] Awl
AFucl #e) )8 g ABF B4 S o
< 4 °1°“]-5'— 7 A A

—

Lawrence = lu
Z

3
A4EE WED Es}’ﬂ o8 Z]E- 4+ 9o, Ad4
FolAY, FEFAE ZA | °P51% R
EE st "0, 2 A%
Aol A& WAL BE xl EdE AL
ore}5® prolactin 24 o] 7537 Ad =
e dEdelAY %‘i}ﬁ o2 5

i
[
=& x‘]_74 ul-ApA] HA] o] Ab A

o l_
Cushing %, Nelson 5% % A 2] & o) ol A 60~70%
7t FFEEEENA TS A D
ks ix‘_%o‘l ALy FH AR BRI E2X F

I8 AN 5 ek T,

Cushing §-& WAHIA B2 50~80% A& 4
gaen, AEF 4ol At ol FAYNA 1del 4
AA®, 22} AT RS A Bebe 3
Bz @b ojde] UFF o Bk X Bol F Y3
=, Cushing®-& doy = AFL

AR e A%E EYL

Nelson $F3& Cushingy o3 o2 YiASE%
Foll WwAdE AR, UEE F10%2 ¢ A gl
Hopwood 9} Kenney & o} zglo] Cushing ¥ o] % 27~

60% WES ¥1 3¢ ). Orth & Liddle, Jennings,
Liddle & Orth & 7] a-8he] o} R 43124 3}
A WA EAR o] -O——W:% 2 4 gt shg
t}», Linfoot & WA EE WEE 2447 A=k
e dlubelAl L Fabelx dhgdx, Sheline & 2%

2 FFT AAS 24 AA H9E Ao A

AAAFZEEAY F77 & Wl e A4
A& E Aol O,

WAL 2] B A Y 7M7) v Co-60 U4 2 871 & A8
3 Photon(FA L)z &7 Zo|, s 180~200 cGy
4 ZF 53], & 4,500~5,000 cGy & 2] E&r}. k2l
gsielal 9 FabAd AR BE ofd dF3e A £
gow, & 8d%E A4 6,000~12,000 cGy
2 x4}6ke{, Photon 2| & X} oz #wa] 32 Ex|9
A4S AZY 4 gout, AA gL Axle w5t
19, v HAl9 A AFIEEE 6T A
drh G & AL Bolx JUrphED,

A AR EFe} FEFE & 4 e FF4E
g Ae, 2z ABFaRE, 8 o)k Pl
3, SEFAE FL 34 dAq dez FAE
A sk 2 PAY Be dF St
S5, BRI A, HAA D AAAEL F
o] o} mEA Rasm 9 e41®, Waltz oF Brownell
Powel, Rubinstein & F8 234 Fdted 4 FA%
8o, F5F 14E B u D, “W*iz‘lfwﬂ 9
3 ¥ 3 A} E3 o}F =E+ Martin 5-& 6,600 cGy,
6,700 cGy 2 B3 20104 ¥4 —‘%‘-3'—?‘5}914“.
Almquist 5-& 5,000 CGY"*PHE 14 & 2a siglov
4,500 cGy AFel AL obx Hug u} gleps®hD,
AAA £ B Rue vl E YAg Bele goy
28 4,600 cGy o) A A &3gw, = Y ABA
& 220cGy ¥ 250 cGy ojAleigidd -4t She-
line 52 w4 200cGyE, & 4,500 cGy 2 A= A
FZ2Eenol gk £4% AT A AR
B ¢ F-FL- $3FE v gob ek,

AdEe WAAANR FEFoRA RE UEER H
a7l A w1 Ee] Bas el 4AXFIEE] AY
WA Ageldx FAAATEEE 18| 2 HA S A 2T
FEE $OE £4o] Ho| 8 Yut-nh9, Unoy-
ama 5-& M&tA-A Aol FF HFoFd AT
X824 3,000cGy ol 4 WAAAE SR ol=ule]
9 50%elA ARAAAE [ASARHY, AAAAE
1,000 rets o] Aol 4 A+ F74ska 1,300 rets o] 44l
602 0] Aol = ek,

A8} AAEL olrlelol AL o BREt 20%
BT 4tz Bouchard & % S+ %S, 4,500
~5,000 cGy & 45~509 °]4el M4 ARY A
Psbz, % 3,000~6,000cGy = Ha4A -9
R A F4-Fo] @drtzm HPHO,
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=3H200), =83 (13e), FAAFTATAL), A4l
HE2R(7d)F ¢o2 BAE Yo

3. AAWAAEY o] A4 Nelson
E AT Ao BF A= gl

4, IE2E R & EHE
Al 5 o 6), AFZTEEENAY 4d], FASPAF

2 &394 39 (Cushing ¥ 14, Nelson FFF 2d])
% BEEEN gE Al 64 Hrh

5. Aok B AH A gsbd FAE v 14
o F 1ldE A8F AT AL Hg.on), 39
A A3 g

6. FEFIEEE AN eFAA
< 9 wWAAXEE AAZ
FAHA gt & A vnjx 343 BMCP &
A Fg3tz g+

SFFE 1e

7. 4FZERENHNGFAAT 4d e A A
BMCP %-8& sta glod 2¢ol4d A4 32ESE
+ Mol g,

8. ol 43t ol AAE] AP Y4A 3
A5 EEdss woizel A4 BRA APPes
F5 A% A4 Ay Yok
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