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10 Years Prospective Study for the Surgical Total Removal of Pituitary Tumor
— Preliminary Report - 2.5 Years Follow Up —
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ABSTRACT

The goal of the pituitary tumor surgery is restoration of the normal endocrine function and
releaving the pressure effects of the tumor mass on the adjacent neural structures.

The authors had proceeded with the 10 years prospective follow-up study for the endocrine
function and recurrence of pituitary tumor in the patients who received the complete total resection
of tumor mass by the means of total capsulectomy.

The authors will discuss the preliminary result of 2.5 years follow-up of this study(J Kor Soc
Endocrinol 10:85~94, 1995).
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A Fk gAF Fde) A AAE A Eshe A
oM A7 4 A FHFI Wl disle] ghajet
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2. S8 M

T3 712 HAEL sella dynamic study & E3H3H
MRI 7JA}9} hormone studyE A58} (Table 1),
BE #xlollA] =5 Y nasal swab culture2} enema
£ A1kl

MRI ZAL= Z3ERJoll4] 1.5-T Imaging system(Sig-
na; GE Medical Systems, Milwaukee, WI, US.A)E
#Hodslg)on, sella dynamic studys= 2 Z7} Holl
salra] 39, ASH A9 3 A4E BAlll
d2 F 102 ¥ Kgg 0.lmmole] Gd-DTPA
(Magnevist, Schering)-& A4} &) £ ol 762 wlc}
22 7919 FAl A4e SE7F ik Sella dynamic
study®] parametery= th& ZKTR/TE: 400/20,

NEX: 1, Matrix size: 256 X192, FOV: 16 cm, Thic-

kness: 3 mm).
3. &

Intraoperative CSF leakage 2] 7}54d0] & 2990
2= A Al vl Fof silastic drainage catheterE 9.5
Agksl7dol] AAYsdIUL-P drain), 752 A A}
oJ}4] transseptal transsphenoidal approach& A8}
c} Foke] AAe 9 jkEe] obd F<ke] pseu-
docapsuler}?) 93ts] AR Fopel sk Aas
(total capsulectomy)S =32 AJ#¥s}c)

4. T@F F3HA

ZHERL |90, e d 222~ 171 o]| basal hormone
test, 370 %ol combined hormone testE A|343}93 11,
TEF 104 ~2F MRI HAE Alegslgict kR
2082 o4 F 24417F o]llof] immediate postopera-
tive hormone test, 5% ¥ 25 = |7§dol] basal
hormone test?} combined hormone test&- X|3§s}ich
(Table 1). o] SAFEL FE3 24~T724)7hHoll MRI
ANE Alsck

5. #7Izte| FHEAl

Table 1o}]2]e}l 7ro] A3X A&l we} combined
hormone testZ A3}, MRI A= 5 ¥ 674
4, 14, 293=] 5 AAE AR, o] )
24 vjc} FHAAE APV E sick

6. X2Aae| By

215 73e] 48 hormone test2] 739, WlEH] W
e A7t 2Hgslan 1], MRI AARS] 739 417384
FejAl7b Fokel A AA {55 Wsisich

F<| n}

oAl Fogel BRAAE AER Bk 3950
2 e 184 BE] 624 74 low, dx} 9, oi=}
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Table 1. Preoperative & Postoperative Hormone Evaluation

Timing of Study

Hormone Study

Preoperative study

Basal Hormone test

T3, T4, Free T4, Estradiol, Testosterone, PRL, GH, TSH, FSH, LH,

cortisol.

Combined Hormone test
Blood sugar, PRL, GH, TSH, FSH, LH, cortisol, a-subunit
(before injection, 15, 30, 60, 90, 120 minutes after injection
of Insulin, GnRH, TRH Cocktail, respectively)
GH specific study(suspected case of GST)
Somatomedin-C
Oral glucose tolerance test
Bromocriptine supression test
Somatostatin suppression test

Immediate Postoperative Study
©, 2, 4, 6, 12, 24 Hrs after surgery)

Postoperative Study

PST, GST, Mixed tumor cases
PRL and/or GH

Basal Hormone test

2weeks, 3months, 6months, lyear, 1.5years, Combined Hormone test

2years, then after every following years,
respectively

GH specific study(suspected case of GST)

PST: Prolactin(PRL) Secreting Tumor
GST: Growth Hormone Secreting Tumor

L &

=342 sublabial approach® 79, endona-
sal approach& 229, transcolumella approachS 109
oA} Aot Fke] &2 Foke] pseudocapsule
<= A4slPAll, cavernous sinus wall, diaphragm Tt
£ arachnoid 271 gte] sl Hh-g o) 8slo] ok
o A AAE AlEsiicl. AgsieAieke] A}
£ ¥ 9= capsule}t W2tslo] 9l A4bxlsle
A2 W= K915 serial biopsyslod frozen sec-
tion ol FFANES} whAs)x] g WA 5
Ashsigic). g joboll4] CSF leak7} QT 313} 25
HollA]= fascia lata, fibrin gluie 5-& o|8alod CSF
leakage 5 uiQtow], 4 ¥ 5~7Y 7} LP draing &
Alatlet. Fokol A ulF 7ol 2282 fat-g pac-
king }l3t, 1792 intrasella packing& sFRI%ET

fascia lata®} vomer L= nasal cartilage 278 o]&

Mixed tumor: GH and PRL secreting tumor

3lo] sella floor& reconstruction s}gdck

2. A EE A A WE WEHIEE &
U2 BR

TEF HAzAE Al whE Foko] ujEu)
S EF+ Table 29} 7+or] macroadenomaz} 33

microadenomaz} 69 o]tk
3. &% MRIAH

¥ 399 DA A 36%) YAl MRI
474 Fde) 9 A2 Helsigion, oS e
A= intrasella cavity 2] capsule 2 449 £2]Z )
2%t F Fako) A AAR Ao ok 48 uf
Ao, 5% 2¥9) MRI A% 4 £ =315 video
tape reviewol]4] =&l £3}7} cavernous sinus medial
wall WiZell ol 9l g sy it
AR AT AZEo) web MRI 24 742
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S 29704 71268 2 olito] 67, 1 o142
A7 79, 609 o141 7AAI7} 4%, 30 o14
674 7AA17} 4 ol ond, 2ol S48 3471713
A oltie] B4 189E FEAF, FEF 2417, 441
2 6417 124125, 20417 ¥, TR ~2%, Y 3
A AR FAANE 5% ARE DAk

39w B2} % 30%elA) 2E2HAAA) hormone
A7k BAe fAIB Agew], T ATHe Table 29}
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1) Prolactin secreting Tumor(PST)

Se% FHRl oMY Hl BAE 999
prolactinX|5= Fig. 13} 73, o] 3215 F- 24417 oful
of] prolactinX|7} A-doF 3]55 x5 8L 7Yl
A 309 74R| 9] FAelA % v v]s2gt prolactin
g FAsE AE £ 5 Ak

671 ol 4% g3t 79 F 5HE A4HS
9] prolactinX|& A5l UckFig. 2).

2) GH secreting Tumor(GST), GH & PRL

secreting Tumor(Mixed Tumor)

T ¥ FA7I7e] 6704 v|gRj 32t 117%9] GH
x|z Fig. 37} 231, o] & $RFE F 24417F oflell GH
X)7h e 359 A THL 780l 34 7t

rable 2. Tumor Classification According to Immunohistochemistry and Morphology

PST GST MIXED NET SUBTOTAL
MACROADENOMA 12(10) 11(6) 4(4) 6(5)5¢ 33(26)
MICROADENOMA 43" 0(0) 1(0) 10)° 6(4)
SUBTOTAL 16(13) 11(6) 5(4) 75) 39(30)

NFT: nonfunctioning tumor
() : numbers of endocrinologically normalized patients
AB . cases of surgery related TSH deficiency

cp; cases of surgery related panhypopituitarism

probably due to meningitis after CSF rhinorrhea

<>~ case 16
-1~ case 17
- case 29
- case 34
~~ case 35
-O- case 39
~t+— case 31
~—— case 36
— case 22

04— T
preop OHR 2HR

4HR
\_

6HR 8HR 24HR 7D 1mo 3mo

Fig. 1. Postoperative level of prolactin of the PST patients who were followed up less than

6 months.
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2] FHNAHE vl vlzdt GHXIE fAlsk= A
& & 7 Usiek 670 ol 4 3ha} s F 3
A4H9lel GHXE f-Rlslar QlckFig. 4).

5 TEE HYS

a3 WhAlRl $hils= 0 2= CSF rhinorrhea & F4}

4 500 )
450 -~ case 3
400 -J- case 6
- case 7
350 -r- case 8
300 -4 case 11
E 250 -0~ case 12
=3 —+— case 15
< 200
150
100
50
0 | v v 0
Y preop 6mo 1yr 2yr )

Fig. 2. Postoperative level of prolactin of the PST pati-
ents who were followed up more than 6 months.

g Heg 260, Helral 71sRes 497t Jlslen,
LA %gF FAE Hal o7k 129 giglen) o
HE 13 ~3FUel| 3]8-5]%0r). suprasella extensiono]
28155, nonfunctioning tumor 32} 199 & ¥ |
WA 285 2A7F Qlo] ek MRS shx B
Zolct.

I &

7154 =etrAl 9K functioning pituitary tumor)
9] gl FEEE ] 7158 B3I Aol
L olZAL FoW 7ok tteg s Bolbesicl R
SR3] AASA] FBHAAGT A Fokoll gt whAL
Ax g Fde] AAe shs] WUxlsi] Eainl B
ol 2JslH, 50% olde] HskrAl 715 eE2,4], =
© 2~9.1%2] A7 B3] 2 & 4 %o
o, 2717 F2 4] radiation injury, WA 2|5l 2
3 FiEe RS e A TFsASS TEfelo
o} &H}{8,9,10,13].

AL Halral FUS Helton gy ¢
AEFGoInZ o] Fo] AMLe 243 ou)o] At

s ™
90 -~ case 18
-}~ case 20
80 - & case 21
-~ case 25
70T -4~ case 26
-O- case 27
60 + —— case 28
- case 32
_ 50 — case 33
E -~ case 37
2 401 -m- case 38
30 +
20
10
0 -
preop OMHR 2HR 4HR 6HR 8HR 24HR 7D 3mo
J

Fig. 3. Postoperative level of growth hormone of the GST and mixed tumor patients who

were followed up less than 6 months.
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( 140 A
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>~ case 1
100 - case 2
~fx- case 9
£ 80 -fr- case 10
?:m 60 -&- case 14
40
20
¢ 2
€0 6mo 1yr T
_ preop y! Y )
Fig. 4. Postoperative level of growth hormone of the GST
and mixed.

(recurrent) e 74| 2H43] AlASHA] ZgHremn-
ant) Fofol o] AAWE 7Hsdo] & Ao By,
uiep A Fokg ke AAY 5 ep 2]
(cure)7} 7hast Aoz Azksle] B A5 Ajzbst
Al =dc).

L =& FAl ¥ sEASe 8

TE2| ARARNA Fekgt Fighe fsleds 2714
AP} 2450]ch. R Gd-DTPAS o] §31= con-
trast enhancement studyZ ¥3}sl= MRI HALZA4],
E3] A7V 3lel| u}E- contrast enhancementS 3-8s]
+ sella dynamic studys= adenohypophysis, neuro-
hypophysis, stalk, cavernous sinus 3= optic nerve$}
FUe BAE BHsl Hol Fog M FEA% chA)
ol AAHE S 3o, 444 B Yoyt IR
seh= AlsksA|(3-dimensional anatomical orienta-
tion) & ofsishze] WHolch Sk S Alkel
+ basal hormone test2} combined hormone test2 &
) A5 B Y £, Fl b Azl A)E
SE

2. T& T7I

Fee] ALWHeREE 2719 79 e
sublabial approach& Ajgfslod ont o¥ie) szt 6

WY olgel X152 ol 72, Xlote) Wi 55
Az ko] o], #Zellx= endonasal approach$}
transcolumella approach& F& AR83}3L Qi) endo-
nasal approach®} transcolumella approachi= H]:2%
EA S8 AokE X% 4 9low, sublabial
approach&l= 2} 4 (maxillary bone)2} pyriform
aperture 5 AAS Havt gl ofell WEE £8E F
o = qrk

Sella floor& AAL ¥ 4Z o Fsliol FH3 A
oke] X E 9Jsle] 7hsat @ WL U ¥ A
7W(dural opening)7} % 83}, o] & 3} cruciate inci-
sione] o}l stellate shapeo. 2 “rlsigdct 79t AR
%, 4302 Fako] pseudocapsule} A Ab=slrA)
o] ARSI E sl o7kl Fo ke g A
3Psto] Fel 9bHE U3 pseudocapsule-g B4
el te] deld Whke e A8
A ZskEE A o, Fct 9] AAE cap-
sule dissection planeol] £4-& & 7154lo| &ol 715
g A FRARE AJfEglon], capsule dlele
CSF leakage & WA3l7] $islo] Adwdslra] FollA
BE] X)3}slad, sella floor, cavernous wall-S wle} A]
85151 upR| 2ol arachnoid Y- diaphragm Z¢] ulg)
2 el e F2 AgASlch

Zoko| cavernous sinus medial wall- & ZH3gt 7
& Aell vlg] oAlFslx] Faldyl 3015 B 5
w2 Zlrtol|A] sella cavitytHe] Fk8- capsules] AA
3+ &, buigingX cavernous sinus 2] medial wall-& &

o
a2
2

7Ws}3L microvascular doppler(EME, Uberlingen, West
Germany)& o]-83}o] carotid artery2] F3-& #els}
4] cavernous sinus W9 Fokg 2kAs] AiAsIgIc)
microvascular dopplers= cavernous sinusE X3l Z
ok 8 o] )2} carotid artery & UX- 73 Qi Foke]
AANME 2 84S LAY 5 AUk Photo 1).
Suprasella extensiono] 413} #HJol= Qo) ule}
tubeculum sellae 2X7}A] bone-g A|A sk diaphra-
gm-$ AN g+ &, direct vision sloll#] E2Fe] capsule
£ Selae] olfEoz welshs WHe A8
th(Photo 2). Z<ko| suprasella regiono 2 z}gk 73-$-
7t & FAd % s CSF rhinorrhea Q1) £3o)]
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Photo. 1. Preoperative and postoperative MRI of the growth hormone secreting tumor patient which had
invasion of right cavernous sinus.

Photo. 2. Preoperative and postoperative MRI of the ﬁ:)_nﬁmctioning tumor patient which had massive

suprasella extension.

ofspy 1.5~9%2] w4 uIEE Holw 9lrH2,6,7,14,
18]. Suprasella region© & Z<fo] 22 A9t ujEL
diaphragmo} ¥lA] e Q157 capsuleo] Z7 arachnoid
membrane®} $-3¥jo] 9lo] capsule$ arachnoid
membraneoll 4 Hel8 w Hojx|mA] CSF leakage7}
A7l 57t dek % 5% CSF leakage7} UK
2590] F 200dk= 55 o] FAellA] ek
Zd¥o] ¥=31gdwl 27]2] macroadenoma A} 19
7} microadenoma $H2} 1%ol|4] diaphragm, arachnoid

9] repair®] v 2 5% ¥ 747 749 149 #| CSF
thinorthea”} 4¥8}ict. o] $2lell4] CSF rhinorr-
hea?] 213} %) gul] o] ZAel|:= intranasal endosco-
pic examinatione] A9l £-2-8 9]} intranasal
endoscopic examination4tol]4] =) #z]= sella floor
2] reconstructionell AH&-%! bone =Z7}o] displacement
A AE HRlst 7 ATEE repair & 5 AU
al, & 3HA= endoscopic examinationAtol}&] CSF
leakage7} §lo] LP draing 15:7F fRlsled sfAz
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T sivth 1 Follx 8 9) 3kalollA] CSF rhinorrhea
7} oJAlxIg) o1} B5 endoscopic examination AfollA]
sphenoid sinustZ.¢] CSF leakage evidence7} gled
BHgt ()& oA Bk, $AES E 35| H
9% F Usick AF7HAL] o8 Hot intranasal
endoscopic examination-- CSF rhinorrhea2] A¥%H
Ak B2, 1 x]gue] HAe sl Fe3 o
e ¥ 5 9lg Aoz 7). o] $AbEelA o1
AYe EE ohF $kAEollAlE aggressivedt CSF
leakage repairg A3t Ed), 52 B0l arachnoid
9} coagulation, fibrin glue& |83} fascia lata patch
graft, fascia lata Z7Hg diaphragmel] 23l 59
uh-8- A}-83}o] CSF rhinorthead A8 4= 9J3ict

Zoko] A7 F ulF7tol|l s, diaphragme)
openinge] ZA| 3t AduslrAle] &3] vliH
R 7330l intrasella packingS s}A) ¥4, dia-
phragm®] openinge] A FHslTAS] sella
cavity o] 8-4e] Mt 73-gollgt A]X17 9] intrasella
cavity ] £2] herniation-2- ¥kAl8}7] )sloq fat-& pack-
ing stsich farg A8 o] fi<= fato] FHH-Foll )l
ul2d 95 27 QoI ulnd 27 A35IA o
3 GelE FAY  35,15), F F MRI GollA
FHzzog HE] 44 Pxlo] AdelslrAet F
oFdA) HAR-E Elsl=dl B30l =] wiFelH,
T F AYe] 7t ol whel bk wbs QW A4
slEAlZE W sl fare] f1%e] s A oF sl
of A W1F7ke) o ube XA A9 fat-g packing
Erii=g

3. & ¥ FAF9 Hormonek| | FAIE T
SAE of2] RNl By

1) Prolactin secreting Tumor ZXHfl RUHA
Bromocriptine®] ¢ 7|2t & % Pro-
lactinX|2] FAtsioe| 24|

Prolactin secreting tumor 312} 16¥4 = 1098 <

A 178l 313714 bromocriptine X £.E- wlo} gko
], 1 F 6709 o)A} bromocriptine 2] 2| 5 vigt §
e T e Haek v E(3,11], Bl
e}t Foke] 7 A] H-212] fibrous adhesiono] sl A

4 sJalpAl2 Fejel 2% capsule2] #el7} o9
ZAARE A== F9lollA serial biopsy & AleHs}od
frozen section Atol|A] FokA|Er} gl=7log #Q14
w72 A abEslrA] B capsule 2 A3ZbElE F91E
A st o), 1% 3%(R5F bromocriptine 1'd o]
583 FADelAE 5% F hormone FAlellA A4
prolactinex}& A& 4 ek FEAlllE perm-
anent sectionol] Blsle] AHEEr} wWHolAE frozen
sectionol] 2J21& 4= lol] §l7] whitol] oleidt 7ol
A A7) A3 fibrosis7} FHEE oflollAle Foke] by
3 ZAlel] gA-o] A AoF ASslc) \b, bro-
mocriptine$ 37k o2 E-8310d, 5L Al
H]32%] pseudocapsule 7} BAbwslrAle] o] vl
A A9 Ee Zokel AL TPselRl, 4% ¥
hormone AWM E AHAx| 2] 3|82 e = 9]
gict. webA] prolactinoma #hHA}ell4] bromocriptine-2-
o] 83 izhy x8& AR wie #7172 bromo-
criptine®] o7} Fake] 2hjgl A7 9] Aol gQle] &
T 98¢ 3] aeisioio} & Zolck

2) GH secreting Tumor EXI|M2] Octreo-

tide &= Bromocriptine2| X|&

GH = GH, prolactin mixed secreting tumor ¥k<}
163 & 319] b= 4= A octreotide & 3714 o4
ggsigiont waprl glol 74 A &S W =Ege
o, 1% 19 To| $% ¥ A4 GHXE fAlska )
ok % ¥ A4 GHAE $A% F IK 679 &
A5 919 298 E3E MR 4 A A H2 F
oko] 242 ubAS ¢ QU 4o 3l TE Aol
X34} bromocriptine suppression testel] HH-5-8- 2.3
o, o]52 ¥z bromocriptined] Fodol] £ B}
£ Ho|wm itk ol9} o] FEHell Alfsh= com-
bined hormone test 3 GH specific testt & 39}
kg X8 % ohlel % F F7HARI X8 24
o ZA 71038 = A7) el 5 A F2 REHld
Frel Akl Alelat QAzke) 71Ut 2 HalrAl
Zokslate) x| golle AhH o2 H gty Agsct

GH specific testoll HFg-& Hol|A| ootz Fdol
cavernous sinusE APl 29 F 1%L Gamma
knife o]8-8} radiosurgery & AJ2fst & €l 209
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| FA Fo|v] 192 Al¥] Fo|r}k recurrent tumor
= remnant tumor®} X Hol| sl F ol ztg wkx
Ui radiosurgeryell &3} Hslral Foke] F71HQ]
28T AAAR E HT dE]t $2 At Has
o] 5|31 Je116,17], FA12] 713be] F7] uliel o}
Z H7HE sP7lell= o]Ee] Qlek 31|t radiosur-
geryoll 9lo1A 7k & FAlde]l & 4 A& optic
nerve7} g%zol] oJ3) targetol}4] FHet AelE FAIY
T Ach HlrArlsAes- 2 7hsiel =
£ dubA el wkALA X H(conventional radiation ther-
apy) i} v] B2 #HE Ve e Aelck a2
1} radiosurgery¥= 7% 3 MRI &4} dol = F9
9] £AG ®S 5 gt & 39 surgical change®}
Zofo| AL R3] olgly Aol target AR
ol oledE Aol e Ao AHlo|rt

3) =& 3% Al&## Hormone 2AI2| RlAt= 9|9

Fulz] $k2) 209l EEF HE 2417 7H4
S & GH, PRLX|E Z3¥9+u), 1 o]+ GH. PRL
% hormone-2- half life7} 7] wiFoll, ulekol] Fako]
A s AAsgckd % 2 3ol hormoneX|
7} FA% g Hol Ao slEol AL Vvt
3 HAAE AREdEd, 7l olde] w8 Kol
Utk Fig. 1, 304 B vie} 2] hormone |7} 74
A ¥ Adog 3Exl #xs 370Y 7|2 FellA
5 vt ARE Hol: o Hol, olF HA A#t
= 829 ¥ #Aol| B2 F AR AgsH, 4
e 54 A3 HAX7L o] HA| R ke
44 Z 3ol surgical change7} ViER}7] Aol #eddt
MRI &7} o] Baslunga] Zoko] remmantE ¥
9l 3 4 Qg Ao 7w, £ 19l9] fate] A
35)7] Aoll AFES B3 SR A HES A=
F AE 7HsAE AL Qlo] god Fr) g dl
o] A7|HQ F4E 98 Aoy Agdch HAZ 1
2] $kxjol|A] & #3-2] hormone FAFX|9} Z7] MRI
AAE B8l A FEollA AAsHA] E3F Foke] 2
oo golsty 22 FEE Ee FRS AAsH
hormone level- & A4k} A1 4 9l

4. T8 ¥ ®7E
B ek Aztsio] AR Ao Asse

AFQ) HelrA 7155 F AR 7E ¥
1A71R) HE 1.6%0014 17%74A), 3741 HebrA
715 2e e 04%0l4 1.8% AER Buwlw gt
[2,12]. AAES] Aol B5F 419 3xjollA] =3}
A 71548 EE & 4 e, 2 F AL A
81454 71sRe1E-S ¥Q) 292 CSF rhinorrhea$} 5
BkE| Huledn) Ho] g Ao ARSI 7E
7} 3871l 3k FAPT g 2vellA TSHe| &
Hl 2ol A£G Holx Jglor), o]5L ofF F37|
7¥o] gol wi3lE Z tf 21# Holok & 7o & Agsl
o} salrA] 715 skEo v 7 & iEE 88
2 7E Al e AYERlAETE Belse
oA A7 F A Al Ee stalke] 2
A3} 3o] Qle AR Hold, o) < 22| F
t] AAIgE Fojo} vt ¢ 2Zo® a g NI
g U2 F s Ao st

>4 of

24 717)0] 2 ¥k dholl 517 ghot WHlelE o]
2R, ARGl Alasha Qe Al Fok Bkl
e A ol Aol 7Ioh ole) ke 1
ol Qlek ko2 % T el goln % Al F U
AR FZ 7120k PFe) e F ol UF
3 weh g ANE AU 5 Ug Ao AsHr
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