A ZHREg3A A 23F A’FE 1994

e AT $¢7 tE AR

Agdtta ojzhyst AQetR Y, W@ olulAF IR
S54 - dghdl - ol - £29 - AFY - QUL - ol UF - AHE
= Abstract =
Results of Surgical Management of Pituitary Tumor

Dong Sik Song, M.D, Man Bin Yim, M.D,, Chang Chull Lee, MD.,
Eun Ik Son, MD., Dong Won Kim, M.D, In Hong Kim, M.D,,
In Kyu Lee, MD.** Deok Jun Kim, M.D.***
Department of Neurosurgery, Internal Medicine** and Otolaryngology,*™* School of Medicine,
Keimyung University, Taegu, Korea

The authors report resuits of surgical management in seventy-four cases of pituitary tumor
who were treated in the department of neurosurgery, Keimyung University from Jan. 1987
to Dec. 1992.

The composition of cases are prolactinoma in twenty-six cases, growth hormone(GH) secre-
ting tumor in twenty, adrenocorticotropic hormone(ACTH) secreting tumor in three, thyrotropic
hormone(TSH) secreting tumor in one and nonsecreting tumor in twenty-four cases.

Fourty cases(54.1%) showed suprasellar and/or parasellar extension in the radiological stu-
dies.

The modalites of management were surgery only in fourty-seven cases and surgery with
radiation therapy in twenty-seven cases. Bromocriptin was medicated in twenty-two cases posto-
peratively. i

The management results in cases of prolactinoma, thirteen(50.0%) cases were cured and
eight(308%) cases were improved. In the cases of GH secreting tumor, ten(50% )cases were
cured and five(25%) cases were improved. Among three cases of ACTH secreting tumor, two
cases were cured and there was one case of TSH secreting tumor which was cured.

The worst management result were noticed in the cases of GH secreting tumor which extended
suprasellar and/or parasellar region.

Of the thirty-five cases who had preoperative visual impairment(twenty-one cases of functional
tumor and fourteen cases of nonfunctional tumor), twenty-seven(77.1% ) cases were improved,
six(17.1%) cases not improved and two(5.7%) cases aggravated.
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The common complications after surgical management were hypopituitarism (eleven cases)

and transient diabetes insipidus(nine cases).

Recurrence was noticed in one case during follow-up period and three cases were expired,
with one case during perioperative period and two during follow-up period.

We conclude that an extensive effort should be made to diagnose early and advance surgical
technique so as to improve the results of surgical management of the pituitary tumor.

KEY WORDS : Pituitary tumor - Transsphenoidal approach - Management result - Prolacti-

noma - Growth hormone - Cushing’s disease.
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Table 1. Classification of pituitary tumors in cases¥

Number of cases(%)

"Functional tumor

Prolactinoma 26( 35.1)
GH secreting tumor 20( 27.0)
ACTH secreting tumor 3( 4.1)
TSH secreting tumor 1( 1.4)
Non-functional tumor 24( 32.4)
Total 74(100.0)
# Abbreviation :

ACTH =adrenocorticotropic honmone
TSH = thyrotropic hormone
GH=growth hormone

2 73 gsten, AlMAZ qute g AF AY
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Table 2. Age. sex and main symptoms according to classification of pituitary tumor¥

" Classification Prolactinoma GH ACTH TSH Nonfunction Towl(N=74)

Mean age(yr) 36 46 25 20 46 41
(range) (21—60) (26—60)  (18—31) (19-72) (18—72)

Sex(M/F) (3/23) (113) (0/8)* (0r1) (6/18) (16/58)

Sx Number of cases(%)
Hormonal sx 10 13 2 1 v 27(36.5)
Visual sx 3 1 - — 13 17(25.0)
Hor,monal 10 6 1 - 1€ 18(28.0)

& visual sx
Mass sx* 2 - - - 3 5( 6.8)
Others** 1 - - - 6 7( 9.5)

# Abbreviation . $x=symptome

* . Cranial nerve palsy or motor weakness or mental change

*## | Diabetes insipidus or seizure or emotional change or headache only

a:. 1 case. Nelson's syndrome

b . Amenorrhea

¢ . Acromegalic feature, preoperative growth hormone level . 2.06ng/ml

Table 3. Radiological classification®

Prolactinoma GH ACTH TSH Nonsecreting Total
(N=26) (N=20) (N=3) (N=1) (N=24) (N=74)

Grade 0 - - 1(38.3)* - - 1( 1.4)

Grade I 7(26.9) 3(15.0) 1(33.3) - 2(8.38) 18(17.6)

Grade 1I 9(34.6) 6(30.0) - 1(100.0) 5(20.8) 21(28.4)

Grade TiI 4(15.4) 10(50.0) 1(83.3) - 10(41.7) 25(53.8)

Grade IV 6(23.1) 1( 5.0) - - 7(29.2) 14(18.9)_

Suprasellar
and/or
o 14(53.9) 6(30.0) - - 20(83.3) 40(54.1)
extension

() :% # I Classification of J.Hardy and J.L Vezina!®
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Table 4. Preoperative prolactin levels in prolactinoma and growth hormone levels in growth hormone(GH)

secreting tumor

Prolactinoma(N =26)

GH secreting tumor(N=20)

Plasma levels(ng/ml) No. of cases Plasma levels(ng/mb) No. of cases
20—100 10 11—20 1
101—500 9 21--50 7
>500 7 >50 12
Table 5. Treatment methods and degree of resection of tumor
Prolactinoma GH ACTH TSH Nonfunction Totl(N=74)
Treamment method(No)
TSA and/or craniotomy 15 3 1 13 47
TSA and/or craniotomy
with radiation therapy 11 0 0 11 27
(Postoperative bromocriptin) (13) @ (22)
Degree of resection(No)
Complete 16 2 1 10 44
Partal 10 1 0 14 30
Abbreviation : TSA=Transsphenoidal approach
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Table 6. Treatment results in prolactinoma according to radiological classification'®

Results® Cure Improvement Not improvement

Grade I (N=7) 4 kS 0

Grade II (N=9) 4 4 1

Grade HI(N=4) 2 1 1

Grade IV(N=6) 3 0 3

Towal number of 13(50.0) 8(30.8) 5(19.2)
case( %)

Suprasellar and/or(N=14) ; 3 .
parasellar extension

*Cure : Restoration of regular menses, disappearance of galactorrhea and normalized basal prolactin level
Improvement : Restoration of regular menses, disappearance of galactorrhea, but basal prolactin level 5 21-

100ng/ml

Not improvement : No menses, galactorrhea(+), basal prolactin level>>100ng/ml

Table 7. Treatment results in growth hormone secreting tumor according to radiological classificaiton®

Results* Cure

Probably cure

Improvement Not improvement

Grade I (N=3) 1
Grade II (N=6) 2 1
Grade III(N=10) 3 3
Grade IV(N=1) 0 0
Total number
of case(%)
Suprasellar
and/or
parasellar 0 0
extension

(N=6)

0

6(30.0)

4(20.0)

1 1
2 1
1 3
1 0

5(25.0) 5(25.0)

2(338.3) 4(66.7)

*Cure : Basal GH level<5ng/ml

Probably cure : Basal GH level © 5— 10ng/ml
Improvement : Basal GH level : 11 —20ng/ml
Not improvement : Basal GH level>20ng/ml
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Table 8. Treatment resuits in adrenocorticotropic secreting tumors and thyrotropic hormone secreting tu-

mor
Preoperative Treatment Postoperative Clinical
hormone level method hormone level improvement
ACTH secreting
turnor
1 ACTH 80.7 TSA 6.8 Yes
(ng/mi)
Cortisol 54.0 7.7
(pgfml)
2 ACTH 166.7 TSA 25.6 No
Cortisol 41.2 25.5
3* ACTH 185.5 TSA 5.38 Yes
Cortisol 32.2 0.07
TSH secreting
tumor
1 TSH 330.4 TSA 0.1 Yes
(uU/ml)
*Nelson’s syndrome
Table 9. Results of vision after surgical management
Improvement(No)  Same(No) Aggravation(No) Total(No)
Functional tumor 6 4 1 21
Nonfunctional tumor 11 2 1 14
Total number of case(%) 27(77.1) 6(17.1) 2(5.7) 35(100)

Table 10. Treatment complications, recurrent case
and death cases

No. of cases

Complication
CSF rhinorrhea
Decreased visual acuity
immediately after surgery

Transient diabetes insipidus 9
Hypopituitarism 11
Others 4
Recurrence* 1
Death** 3

*GH secreting tumor : 8 months after surgery
**]1 case . Aneurysm rupture during follow-up pe-
riod
1 case . Death due to hypopituitarism during fol-
low-up period
1 case . Huge size of tumor. Death during admis-
sion

AZ3 2 FHAZLS AN o sdddn
2AA Y. B JEAME 528 F40] 3l
A F2A7E 59.5%, ANTE F4E QD 837}
46% 24 9N T2 FA4L 7HHY 48 B
stth AgoA e X2y 2ujdFon) RugA
328 PHAZdME GAA Zol Fi B
Tep2038) 3ol7t giglout 4Rz EE EulA
FAME ARd o 32T A 2FA zols}
At

Wilson®»9] H3al=a AF 100089 EAA
HER| A FFo] 22.6%, Eu|ZF Do 77.4% o
BHAESGF 28y EujdFo] 41.0%, AFE
2 EHFYo] 195%, BAHE 328 BuF
Fol 16.7%, TN T2E | ZFo] 0.02% Atk
9 e 5L EAE U9 B 491920
28)35) u)RE|A ZFe 22.6%3 A 55.8%9, &
v FFFoME ZegE BujdFo] 53.1%%

= 965 —



dA 27%W2 1% & NEE MY & 45
AN vl EHA T4 NIEE 324% UL ¥HIA
Z4FdNe zzgd FuldFol 351%24 7t
F S HEE Bo] & BUSHOWN 29
Aol gloy =BT AAOW PN 52
EujdFe] 13 AA

HateA AFe Jgdge 99 27N F
FASO) B g2 Hlo b 212)i8)28)2081) X g
ZA3E AA] Hardy$} Vezinad] HAAH £5F
10 o] &g}, ] ¥ 7tEA F o] ¥5 & Wilson?}
Dempsey®] o EoXE ulHAFo] 86%S A
AP L MairaS22 ] 1198 ) A& Bl o] 71¢E Wiol]
F¢E 9 1 8 w1074, 55 1 R Iv7} 12
Fo| AL 16 ATt Eoj ISt AR7AA vg s o
1t =& Rossdt wilsond9] 214¢f9] AT
28 BuAZdA 55 13 117} 69%, 117 v7}
21% Aok 8 FUle FRF B 458 £4%
o] 509 dEdAe 5F 1 17} 58%, P
V7l 42% Q3 ¥ 529 GEGHE AN Fe]
4.2%, Elo]7|¢t o] FTE fE°] 8.3%, EO
71t 912 AAE o Eo) 87.5% 2N T B
oF2 939 dEd v 2AY F& gyt
goz AdE ofSo] B3t & dE4E H
o}7]¢t gto g AAE 5] 541% 24 &fF9
qERTD & FIFE] BU

A3t AFe AdS 43FEH qA ¥F
ZTEEX Y 233 A JAggEe] o &
3 gt 8F 32X SAWEL PAEY
33 whyo] Bol o]gHI #%(provocative) R
o] A (suppression) Al g& AL P, wilson L
Dempseye® Z2ggl EudZe Agdy =
28 X7} 100ng/ml o]’dejd Aol H 50~
100ng/mio]E FoF, 9J4l, 3N 715AH3 ¢ o
A E71(sralk) ) A (section) £ FolZ}aL
g 249 AR V1A =289 SRS 25
ng/mlo|dto]y £%9] dlEoAME 43t A 53
J¢ %L RAc A¥Z2E A= g 5
ng/mlol 37t Aoz QA= 2ol FAFA
ol 10ng/mlol3tE B3 FAAZ AFGI A
o}
AateA] AFe £¢3 718 2FHe A4 o

A 215 S KA HENFH o375

DAY, Fgo] E ASdle F99 FFAHAE
F&AFIE Ao 2 gokdc). 1907 Schloffers}
HYE AR FEATEE AL =Y 19699
Hardy?} vldFEiez AAHsEA 75
®AEAM T2 A0 Buse nAaF
€ AFHoz AT oY FYF A4 M2
Hol A4 AFe YEH Feygoz Hol
AL 53] Eoj7Iqt e IFgE FPNMNE 2
FAA FeH2Yol Hy Holrt 432 AHE
JEAME Hgo] BN, nHuF ¢
qAA 5718 HL Ho7Ig A9 WE AAdND
Zetel AANE Mg A3 40 HA
HEE slojof o} &4 Huyd 8o Ho
FTHZAT A A rARA TG FEo] YEI
&ty q27t Jd). £ A F%o]
Holx 8w AFZ=E EujidFo} =2dg
BHldFoe HsrAe S, #ANA 3
2E $HHFL Y9 £Ao2 ANE JHE4E
HNEE9 JENA FFo] TAH AAY 47t
AR, Aol Ao g FAE M=
H&5A 7159 Aste gdn Fop). AgdF
9] AQEANME FFAAF B HAsiFAs} Al
(dorsum sellae)} diaphragm sellaed] o€
7t 31017 o} & FA & f A3k Aol F A}

FEeF WA NBe $F0] 24R AAA 2
F&% 43 AAY beEddes €34 ¥F
328 FA7t 2&¢ds Fgo| H AWiAd
a7t gle Aeg UdHA %44)5)9)19)26)M). 1
Hu d¥o AAELS F¢F WA A8E A
PR e A HaEA J1eA st A
HEol FAE 2Wrha HR LT, Rauhut
5L FEAAN T B AAYR AEA
A vtz AN N85 E Mg ¢ AA%
g dEdAE FAH 8E fFR3TT ALA
A &S A8 A A B E AW Aol
Foe P g Big.

£ dEdAE A BE dEA eAHo=
AYF 3% €2 NP3 B £E£F %)
Hol7)gt gto) Felgle dEdAe 2R es §
N Bires APsaer £ S A
A7t 7FsdRE A e e €5 WAL AEE
AlPaA gsten ¥ IS E & 528



AAME ESGAAAZ BUE oA A X
BE ANY3A

zzge 2odFe Adde nAdZY 9
EdXE YNFo 2 ££3 L8 E A Y E N0
5, Foko] AAY AuAZFe dEANE WA
bromocripting A3t FF9 271E FolAY
¥F Zzgdd £A& 294 §£¢3 7t8E A
P3A Lo EUL FrpuN20mss) fey
bromocripting AHE-3H FF MEI FFEH
AES] L HAFSY Fol Fuise] 2YA9
Aoz FYo] dslA & ool Uve
ool Yot o1& F Wil dojue 71k oF
6504 AFEAl ol g 650]818 A3
£&& N#@sis o] Frhe ool Y.

z2gy 2udFe] 8434 9F& vIXE
F8 898 %9 27 % AFA= ¥4 €4
Y3Ersl Fasitn g Qooo9nDs),
Wilson®®-& 1008 9] AEoA ¢4 Z2eggio] 200
ng/mlo] 31 A 88% 2 U &S B
200ng/miQ) S EAE 37% 7 TAHUTGL 3
om oA AENME 93%, HOJFIt Wl
FPHAY F oAt FRE AHAE 45
Me 88%9 TREE BRAoY HAS Hee
AsA ARE JEorxe GANA 87%, A Al
15%9 £48E RT3 3YT}. Faria®t Tin-
dalle? A9l Ze ZAHRE YBIPYL ok F
%] F7)s} £¢A TR YFELE WA v
200ng/mlo} 3t} Sl NE PN AFe] 81%, 9
A9 G4SN 114%2H FFo) 2 FF €3
Ut 3 £F FEF ARz FA R
HAh 30t DominguesH e T2 el 2u) A
g F¢3 718¥F VI €732 FEF
1AL, 85 121971 A Eolen oF
7AA Eo} A @gow AU AR {LFIE
Hol Frhe AL BY.

FUe] yadME B $o] 65%9] THE
u 2280] 0% oA WA FTA, 814%NA
239 33¢ Budgch §H z2gw FulAd
F2 F¢3n N8ZAE A} & €F 6
MY X7t oulg 7R, =7)q) S35}
B z7)d AU AEF £FdAMe UFd F
ke o g0 T EF X7 L& FAAAME

L.
=29
(]
ar

HateA 2719 4¢3 dAd £ ZEgy 9
AR F7F Fo2 FUol FEAAE Aoz
ARHANE $E AL FAT). £ S
YA 643 FHBAA EF 2 A7 20
ng/ml2 FAHAL &L 50%, 21~ 100ng/ml=
FAHAY JEL308% 2 M4 L 3HE &L
80.8% Atk ol9} #o] T FHoIM ZFHEY
2 AL FeFrddz EA ALY 2
dEdMNE B dEo] Heyet 9oz AFd
5ol o] 2dA] ¥ert AHREH

ARz 2 BuAFdAE ¥ i F2
3 4L uXE 84 €3 5= ¥ 2719
BFAEZ 2R YO, wilson? e £ B
WAL X BF 94%, Garda-UraS®e Eoj71¢H
Wol =8HE A EMN ¢€F 8F 452247}
10ng/mio] 37} 90%, Laws'P2 m A AF 65%, "l
A 55%, AE TEAA 52%9 Afed o
At WHEYIT Ross E Wilson23) & 5ng
/mle]3}7} 54%, 10ng/mlo)dl7} 74% A2 53
#&§u} sng/mlold}t 75.83%, 10ng/mlo)3} 87.9%
gotn 2t 28U CiicsYe AdAE
(macroadenoma) ol A} 20% A9t X 5SS AUt
I B2nstgan Fue A 5L 10%, o e
48% 9 AL, W 5L 75%9 3HLE B
23l B dEdME £F 10ngmlo| 37t 50%,
11~20ng/ml7} 25.0% 24 75% A 4= Ao
o2 Mg AAEg EFsit. 53] Hol7|¢
Boz AME dEdMe MY dET 33.0%
dx A7} BFIYL CincsPol AFHE gz
FEd G443 AAG Aoz FAEHUD A S
N £F 32EA7 & dE°] Ao T4
A Qe AT, 2FAEY Agel e A
59 HYPE ¥s SIS ke FUIvt 9a
Roez HL4HAD

A9 528 2HHFY 243 E 328
o FEuE AN BF HdFA 71ee
L A3t Aol X7 o B3 o] AP’ WilsondS &
1008 8] $A4E S X B¢ vt B)AAFA A= 86%,
ARAZNME 48% 9] N2 LL ART AN RO
2 18%904 £33 g Pk U A
SWe 148 FEdu 86%lAM ARIHUTD
st e 571 B FEA %l A

- 967 —



HA g2d AL A HaFAE AA} =
st 2ol 2 AP A X g7 At
el HaEAE AASA ¥n WAL X
2E AP}, Nelson FFTL 713 X8 &0|
U Zoko 24 Wilson® Dempsey=®® 18¢}% 2
#oll A, Boggan 2 Wilson2? 30%9 X2&L
By 3 s28 RHAdEe A
AF 9] 1%018t2M =200, g gL o4
AZolu AFA0] old dEdME Fe2H &
AAAE AP weF AdFTEL ASAE
&2 AFEFHE 7AA7 F somatostatin®]
Mbd AEE AREP. E 983 2493
ZEEHAFL 397t AN oF 18 Ne-
sonz=F 7oA}t NelsonEFF 189 Cushing®d
1HE £F EXNFIAoY 18 €% 328 F
Ae Z2E9ed 9338 33e A A
328 PHAEL % AFHU%T

A Aok Ao o7} de dEdA F
BEEe 66.6%3oA 90%79 FHEo] HuY
o] A3 £F o3t &€ 15%MdA 69%02
R3Ee] k. £ dENME TRLO] 77.1%,
obstg oo &o] 57% A0t

FeF PEFT L IAF =8F, 35 HF
2 Ha5H 715A G Fo] FEHEL o] FrpeN)
8)30)80) £3) M EeA 7 A £F AR
ARS APA F7H8Y%), dNH =335 R
HA5o v nAHPor RGN,
B o EoME HHF uF7} 2o TAHA
e 1#HE T 2AHAL 1HE A FEF
ZAEAT YAE 28FE 9N LHHUL
U 2F 24800 478 u¥F 98 AU
HatA 7150l AsE AEL 113 F 149% 2
e NEE RYoY ol £ H3sA 7150l
ASE o So] TFE T EF WA A EF o}/

So] g0l 13A g7t 448

Ao s/hg WA 63 F3 AAA 37t
Aded o1F 13e £F A X8 E I 44
Fo] HuUEFo] fEso] HER YL BT
vl Ags oo w4 FUF7E 28 A
13E FAVEF JAA A7) A A9
13 AdAZzes ¥EF A% £¢8 A¥sn
A AR 2oz Folsle F%& AAS

o &

AE ATt BN HaeA A5 F& 48
AFte 1H QR o] Wilson39] 04%, 7 5179
0.6%h H4e3iet.

2 o

AAEL #A 633 YA 7R} 74
#Ho Ha A AF S YA &F 28 F3 9
A% N8 g, g 32 Aok ¢F 31&
2 &3 FYFo WG ZALE A3 v z2Ed
BHMEL (B 50%, THL 808%Q, BF
328 BudFdNE A8 50%, SHE 75%
ot 24MA 328 2o HF s3] € Nelson
Z3 T 188 X3 287t AfHA, A
28 2uAE % ARIUT $E€F Aok
2 A 3RLL 77.1%RE AEF Fa P43
& Hs5A 7% A L AAH =8FUo-

wetA ARAESL GENAM A& JAHo] HFE
HA B ol e 4E°] HoFIUL ez
AAE Fool &2 712 E AW fEo] BV
jEoes AN FF & F7IE T2
2L B 7)o As WAAF ] AN
23 788 A¥se 4S50 F/Ed A=
Afx FAH SR Ao

References

1) Barrow DL, Mizuno J, Tindall GT : Management
of prolactinomas associated with very high serum
prolactin levels. ] Neurosurg 68 : 554-558, 1988

2) Baskin DS, Boggan JE, Wilson CB : Transsphenoi-
dal microsurgical removal of growth hormone-secre-
ting pituitary adenomas. A review of 137 cases. J
Neurosurg 56 . 634-641, 1982

3) Boggan JE, Wilson CB : Cushing’s disease and Ne-
Ison’s syndrome, in Wilkins RH, Rengachary SS
(eds) . Neurosurgery, ed . New York . McGraw-
Hill, 1985, Vol 1, pp859-863

4) Ciric I, Mikhael M, Stafford T, et al : Transsphe-
noidal microsurgery of pituitary macroadenomas
with long-term follow-up results. J Neurosurg 59 .
395401, 1983

5) Domingue JN, Richmond IL, Wilson CB : Resuits
of surgery in 114 patients with prolactin-secreting

— 968 —



pitustary adenomas. Am J Obstet Gynecol 137 . 102-
108, 1980
6) Ebersold MJ, Quast LM, Laws ER, et al . Long-
term results in lranssphenoidal removal of nonfunc-
tioning pituitary adenomas. J Neurosurg 64 . 713-
719, 1986
7) Faria MA, Tindall GT : Transsphenoidal microsur-
gery for prolactin-secreting pituitary adenomas. Re-
sults in 100 women with the amenorrhea-galactor-
rhea syndrome. J Neurosurg 56 . 3343, 1982
8) Garcia-Uria J, Pozo JM, Bravo G : Functional trea-
tment of acromegaly by transsphenoidal microsur-
gery. ] Neurosurg 49 . 36-40, 1978
9) Guiot G, Derome P : Surgical problems of pituitary
adenomas, in Krayenbuhi H, Brihays ], Loew F,
et al(eds) . Advances and technical standards in
neurosurgery. New York . Springer-Verlag, 1976,
Vol 3, ppl-33
10) Hardy J, Marcovitz S : Introduction, in Hardy ]
(ed) . Atlas of transsphenoidal microsurgery in pi-
tuttary tumors. New York, Igaku-shoin 1991, ppl-
8
11) Jennnings AS, Liddle GW, Orth DN : Results of
treating childhood Cushing’s disease with pituitary
irradiation. N Engl | Med 297 . 957-962, 1977
12) Jung HW : Neurosurgical treatment of giant pitui-
tary adenoma. ] Kor Neurosurg Soc 17 . 525-534,
1988
13) Kang JK, Park Y, Lee CJ, et al * Surgical treatment
and analysis of pituitary hormone with serial hor-
monal radioimmunoassay in pituitary tumor. ] Kor
Neurosurg Soc 6 . 321-337, 1977
14) Kim ES, Hong SC, Pack SH, et al : Cushing’s di-
sease. Clinical analysis and surgical outcome in 16
cases. J Kor Neurosurg Soc 21 . 14-22, 1992
15) Kim HD : Clinical analysis of pitustary tumors
treated with transsphenoidal approach. ] Kor Neuro-
surg Soc 21 . 1061-1070, 1992
16) Kim JH, Lee SH, Koh MS, et al : A case of thyrot-
rophin-secreting giant pituitary adenoma. ] Kor
Neurosurg Soc 20 . 224-229, 1991
17) Kim Y, Lee SW, Jo TH, et al : Analysis of operative
results in pituitary adenoma. J Kor Neurosurg Soc
15 : 661-669, 1986
18) Laws ER : Transsphenoidal tumor surgery for int-
rasellar pathology. Clin Neurosurg 26 : 391-397,
1978

19) Laws ER : Acromegaly and gigantism, in Wilkins
RH, Rengachary SS(eds) . Neurosurgery, ed I. New
York . McGraw-Hill, 1985, Vol 1, pp864-867

20) Lee SH, Lee SH, Jung HW, et al . Transsphenoidal
microsurgery of pituitary adenoma. J Kor Neurosurg
Soc 17 . 221-235, 1988

21) Lee SH, Cho KG, Sin MS, et al . Preoperative bro-
mocriptine treatment of the large pituitary adenoma.
J Kor Neurosurg Soc 21 . 561-566, 1992

22) Lyo IU, Kim CJKwon Y, et al . Neurosurgical ma-
nagement of acromegaly. ] Kor Neurosurg Soc 21 .
1406-1416, 1992

23) Maira G, Anile C, Marinis LD, et al . Prolactin-
secreting adenomas . Surgical results and long-term
Sollow-up. Neurosurgery 24 . 736-743, 1989

24) McCutcheon IE, Weintraub BD, Oldfield EH : Su-
rgical treatment of thyrotropin-secreting pituitary
adenomas. | Neurosurg 73 . 674-683, 1990

25) Moberg E, Trampe E, Wesall J, Werner S © Long-
term effects of radiotheraphy and bromocriptine trea-
tment in patients with previous surgery for macrop-
rolactinomas. Neurosurgery 29 . 200-205, 1991

26) Nelson PB, Robinson AG, Hirsch W : Postoperative
computed fomographic evaluation of patients with
large pituitary tumors treated with operative decom-
pression and radiation therapy. Neurosurgery 28 :
238-241, 1991

27) Park K, Cho KS, Kim H]J : Clinical analysis of fan-
ctional pituitary adenoma. | Kor Neurosurg Soc 11

. 553-542, 1982

28) Park YG, Chung SS, Lee KC : Clinical analysis
of diagnosis and surgical tregtment in pituitary
adenoma. | Kor Neurosurg Soc 14 : 599-608, 1985

29) Rauhut F, Clar HE, Bamberg M et al : Diagnostic
criteria in pituitary tumor recurrence-Comined mo-
dality of surgery and radiotherapy. Acta Neurochi-
rurgica 80 . 73-78, 1986

30) Rawe SE, Williamson HO, Levine JH, et al . Prola-
ctinomas . Surgical therapy, indications and results.
Surg Neurol 14 . 161-167, 1980

31) Ross DA, Wilson CB : Results of transsphenoidal
microsurgery for growth hormone-secreting pituitary
adenoma in a series of 214 patients. | Neurosurg
68 . 854-867, 1988

32) Tindall GT, McLanahan CS, Christy JH : Transs-
phenoidal microsurgery for pituitary tumor associa-
ted with hyperprolactinemia. | Neurosurg 48 . 849-

- 969 —



860, 1978

33) Tucker HSG, Grubb SR, Wigand JP et al | Galac-
torrhea-amenorrhea syndrome . Follow-up of forty-
five patients after pituitary tumor removal. Ann In-
tern Med 94 : 302-307, 1981

34) Wilson CB, Dempsey LC : Transsphenoidal micro-
surgical removal of 250 pituitary adenomas. | Neu-

rosurg 48 - 13-22, 1978

35) Wilson CB: A decade of pituitary microsurgery.
The Herbert Olivecronal Lecture. | Neurosurg 61 .
814-833, 1984

36) Zervas NT : Endocrine diagnosis in neurosurgery,
in Wilkins RH, Rengachary SS(eds) . Neurosur-
gery, ed |. McGraw-Hill, 1985, Vol 1, pp843-851

- 970 —



