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A Clinical Analysis of Pheochromocytoma

Jung Chul Kim, M.D., Jung Han Yoon, M.D. and Young
Jong Jegal, M.D.

Pheochromocytoma manifesting hypertensive episodes, is a
catecholamine-secreting neoplasm, that arises from the chro-
maffin cells This clinical study was performed on 12 cases
of pheocromocytoma treated surgically at the Department of
Surgery of Chonnaom National University from January 1988
to June 1995. The results are as follows: 1) The male to
female ratio was 1 : 2. The prevalent ages were the fifth
decades (33%) and third, forth decades (25%). 2) The most
frequent clinical symptoms and signs were hypertention and
palpitation (83.3%), followed by headache, dyspnea, faint-
ness and chest discomfort. 3) 41.7% of the patients pre-
sented clinical symptoms and signs less than 1 year of
duration. 4) The 24-hour urine VMA was elevated in 100%
of 10 cases. metanephrine was elevated in 77.8% of 9 cases.
5) Preoperative localization of tumor was easily acchieved
by CT, US, MRI, 131-I MIBG scan, and angiography. 6) The
alpha-adrenergic blocker was used preoperatively in 9 cases
to control hypertension. 7) The tumor was located in the left
adrenal gland in 6 cases (50%). right adrenal gland in 5
cases(41.7%), and the abdominal paraganglia in 1 case
(8.3%). 8) In pathologic and clinical findings, 4 cases were
malignant. Among them, 2 were recurred, mass excision was
impossable in 1 case. 9) post operative blood pressure was
returned to normotensive level in 70%, post operative 24-
hour urine VMA and metanephrine were found to be within
normal levels and significantly decreased in the major of
cases. In conclusion, CT,US and MRI have good diagnostic
results in preoperative localization of pheochromocytoma.and
it is safe to operate pheochromocytoma with compatible pre-
operative preparation. Also, it is important to closely follow
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up with recurring or metastasis in pathologically proven ma-
lignant pheochromocytoma. (Korean J Endocrine Surg
2003;3:154-160)

Key Word: Pheochromocytoma
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Department of Surgery, College of Medicine, Chonnam Na-
tional University
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HEAWE 124] FAA FATE 4¢1(33.3%), A} 8¢
(66.7%), GUHIE 1:22 A7} Bron dad whagn)
T2 B 214004 574 Abo]l & H 40441901 20t
A 50t 7HA] 12 BEE B YO 40t 7} 44(33.3%) 2 7t
2 2 200, 3007} Zh2F 39)(25.0%), S0TH7F 294(16.7%)
A THTable 1).

2) el M54 o oftE 27

FQZA7 o8 A A~nozE AAFR ] 109(83.3%)
2 7 g% gl F5 99(75.0%), &&= 59
@41.7%), @715 2 A4, 5 597 7 49 (33.3%), 24
I FE, AFHAE 4 39250%), &H Fx, A4l FE7
7} 24))(16.7) Lol FHEFA, BERSE, AFF ] FoIA
TH(Table 2).

oA 1/MLAA 1d Ako7} 5
641(417%)3 7h oo 17l e vkl A9} 59 o]
o] AW ELS 7}A A7) 7F 34(25.0%)F tH(Table 3).

4) A

ASE fs Aslstd HALZ EF epinephrine, norepi-
nephrine@} 2417t =% VMA, metanephrineS <743+t
3% epinephrineS =43t 9o F 240 A Z7138t9 01

norepinephrine> 27 g 9o & 7oA Z7}3FA T 4"]
It =F VMAE S48 109 F 10¢] 254 F71381A
metanephrine —8‘ 573 94 F 749A STt & F
FH A 24417 =5 VMA, metanephrine®. 2 3} th
(Table 4).
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Table 1. Age and sex distribution

1, 2L} HAAE 84)(66.7%)N A Alﬁﬁé}"“ 2
FEHIS 69(50%)90 A AWt 131-1 MIBG
scane 59 (41.7%) A A3t L L”‘L}ﬂ‘q’zﬂoﬂi 2
(16.7%)l A Adstg o dAZGES 39(25.0%)00 A
A& stFh 4z mFo A Yx|Felo] 7158 tHTable 5).

6) == ™ AMA|

& A HAE 99 A alpha-adrenergic A S A-8-3}%
=8 °]F 39 lA DoxazocinTt AHE3FF AL 24| M=
prazocin¥} calcium channel }THA & AFE-3F 0.1 14 o A
AHESEATE 3ol A= beta AFAIE
183kt

Penoxybenzamine &

propranolol &
7) Ot

v} A 2 enfluranes 109 o] A AF-8-3F A 3L isoflurane-&

Table 2. Symptoms and signs at admission

Symptoms and signs No. of patients (%)

Hypertention 10 (83.3)
Paroxysmal 4 (33.3)
Sustained 6 (50.0)

Normotention 2 (16.7)

Palpitation with or without tachycardia 10 (83.3)

Headache 9 (75.0)

Dyspnea 5 (41.7)

Faintness and/or diziness 4 (33.3)

Chest discomfort 4 (33.3)

Nausea and/or vomiting 3 (25.0)

Weight loss 3 (25.0)

Flushing 2 (16.7)

Weakness and/or fatigue 2 (16.7)

Palpable mass 1 (8.3)

Abdominal pain 1 (8.3)

Visual disturbance 1 (8.3)

Total 12

Table 3. Duration of symptoms

Age Male Female Total (%) Duration No. of patients (%)
20~29 1 2 3 (25.0) <1 Mo 3 (25.0)
30~39 — 2 3 (25.0) 1 Mo~1 Yr 5 41.7)
40~49 2 2 4 (33.3) 1 Yr~5 Yr 1 (8.3)
50~59 2 2 (16.7) >5 Yr 3 (25.0)
Total 4 8 12 Total 12 (100.0)




156

Ui etuf 2 ol ef 2t et X

CH3H M 2= 2003

Table 4. Levels of cetecholamine and its metabolite in urine

Serum 24 hrs urine Postop urine
Case no. Agefsex Initial BP Highest BP
EP NE VMA MNE VMA MNE
1 21, F 160/100 180/140 - - 225 - 6.1 0.5
2 21, M 100/60 190/130 207 820 29.9 8.8 11.7 0.4
3 25, F 130/90 180/110 4717 576 10.3 1.2 - -
4 34, F 170/100 180/110 111 566 14.6 35 7.0 1.6
5 36, F 130/90 190/120 209 1025 252 1.0 - -
6 42, F 210/120 210/130 285 827 10.3 3.0 - -
7 45, M 130/90 130/90 - - - - - -
8 47, F 140/90 140/90 - - - - 9.3 0.4
9 43, M 210/120 210/120 196 908 103.3 20.8 16.7 5.8
10 53, F 210/140 210/140 363 15262 60.0 11.9 9.9 0.2
11 56, M 270/130 270/130 241 5522 26.6 4.8 3.8 0.7
12 57, F 190/130 190/130 270 4942 25.8 1.4 12.5 -
Normal level <300 <800 <10.0 1.2
pg/ml pg/ml mg/day mg/day
Table 6. Location of peochromocytoma
Table 5. Localization of peochromocytoma
Location No. of patients (%)
Case Positive
Intraadrenal
T 12 12 Rt 5 (41.7)
Ultrasonography 8 8 Lt 6 (50.0)
MRI 6 6 Bilateral 0
131—.1 MIBG scan 5 5 Extraadrenal
Angiography 3 3 Abdominal paraganalia 1 (8.3)
Total 12 Total 12 (100.0)
1<), halothaneS 140l A A}&3} 4 Th enflurneS AFE3H 3¢
9} isofluranS AFE-3F 140 A FF3 A9 FH(FE7] Table 7. Size of peochromocytoma
39 >200 mmHg)S X 4 nitroprussideE AHE-31H 2™ en- ] ]
= Size No. of patients (%)
flurane S AFE-3F 140 A ¥l (@ ul > 150/4)0] @A 3o
propranolol 2 %3} 0™ ethranes AHE-&F 20 ol A F<F <5 cm 5 (41.7)
AA F AEgo] WA dopamine AFE-3FS T 5~10 cm 6 (50.0)
>10 cm 1 (8.3)
8 Zo| 9% U 27|
N Total 12 (100.0)
TE A= #FZ T4 64(50.0%), +F F4lo 54

EF dSAolen BAZAAF 148.7%) %
£ 5~10 cm&l B$7} 69(500%) 2 713

o, 5 em ©13kQl A$7F 541(41.7%), 10 cm ©]733]

7857} 14(8.7%) A A THTable 6, 7).
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Table 8. Details of patients

Case no Location Size (cm) Op name Post op BP Remark
1* Lt 12 Lt adrenalectomy Controlled
) Rt 7 Rt adrenalectomy Controlled MEN:-IIa
Total thyroidetomy
3 Lt 4 Lt adrenalectomy Controlled
4 Lt 6 Rt adrenalectomy Med 5
5% Rt 10 Exploration Med &
6 Rt 3 Rt adrenalectomy Controlled
7 Rt Rt adrenalectomy —
g Abdominal 5 Mass exision+ B
Paraganglia Rt adrenalectomy
~ 7 Yr ¥ recurr
9* Rt 8 Rt adrenalectomy Med ¥
bone meta
10* Lt Lt adrenalectomy Controlled 8 Mo ¥ recurr
11 Lt 3 Lt adrenalectomy 21d 7F Med $ Controlled
12 Lt 6 Lt adrenalectomy Controlled
*malignant pheochromocytoma.
Erbsstgen, 1de 3 Fdde] SibEo] A 2w(6,1213,17) EF A 0.1-2%0A LT,
AAEEE T2 AdsAh 75 F 2434 AAPd 10,17,20,24) AH o W BE = thEE AQlolA sy
tgow AHE Bre 4dolen o] F 290 A SEAF L 40tholl M sotholtt. A QlF tille FEE
ated Aee APstdh FE A 1ZES BAD 1009 LA ES Aol= §lth(4912,13,16) AAS2] o=
G4 F 6cllolA & FutE Ao IRHAL 1= BF i 124 FoIA AL 46(33.3%), AATE 84
27 FudgerA B8 § Ao IEHeH 39 = (66.7%), FURI= 1122 27} Bgron] A7E w4
FadgrefA 58 Folth(Table 8). S5 51 214004 574 Abol 2 Bt 404492 H 20t o]
% % o 3N YA A UAZ =F VMAE S48 A S0t7HA 1 BEE B0} 40th7} 46 (333%)E 7
o5 sellol M BA o]tz sl e 3dddM e e 7 B3 20th, 30tH7F ZH2t 3¢])(25.0) A TH(Table 1). 24 A

A ELF2 1886 Frankelo] S 7|
Roux, 1927'd Mayo®l] 93] xSz 44359l
HAu o] F4 £ nAAAAA e
o] = oA WA= chromaffin tumor® 1 E QY
Ao Z Yehye

Qo mYte A

7} 8l A1 adrenergic 2} EHA| El
& FF ANE7F ol AAAEZ] WA
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k!

=

A AARA| 9 Blaaf A A de FAa7F 9T Meanephrine
& 74 S 59914 3
HALA] o} 13

13t2 7rAstgom 24

] o
IA dee 227 ddd

ek

iy
]
2
X
T

of

(T
n

=2l fu o
_\‘I_‘

b
o ff Lo

s

£

J
s

_|1:(_‘
AN
Lo

I

z
e
u
ok
iy
2

=9 71 £33 AL AL catecholamined] HH]o) WE 11
dotol A&H e WA FHlol wet 7 s e
Aok 1 ERFE 50~60%00 4 A&H 0=, 30~40% 4] &
2R o2 Yep 1 9 ¢ 10%914= F4E e 8t

Uebdoh A3 A #23A S-S A 75, 4,
A, 24 9 FE FW FZ 5tes 2 5E,

Ty =1 O>»

it

[o}
o>

rk
o, &
fo et o lo

7], Bt AlER S ol olF g EF
H

3
5, B, AARZCIN.(2,3,7,1829) © TEFE

p=s =
cateaholamineS AT, AZIAE o711 =/
WAE ZANA Aol
AEAA Aoz At
FAgu Aek shock, A5, dissecting aneurysm
(7,18



158  distui2ule2stsi Al M 3 M 25 2003

AAEC] 5ol F8 S8 o|gtH Lo R AAF
o] 104(83.3%)= 7} Bk thgo] FF 99(75.0
&I 59(41.7%), faint diziness, F5% EHZ 7 449
(333%), 24T FE, xﬂ%z.}i 7} 3¢)(25.0%) SOl
(Table 3). TR ZE= Ao A 98%7F B4 o ¢35}
il o] F 85~90%7t FAlFAd WAL 5o HS Rt
g & A7 1020 S92 TATTH(9,1417,19)
7 ol A7 FAe AMAEFS i/l A &
2 Yehva F321 73 3 Zuckerkandle X 7] 2o
Yetue =84 B4 QoAe 4% 459 wgt
A ag)a FAF7IAR BT 5= Qlth(17,19) AR
Aol FFY AAE #F FA 64(50.0%), T35 FA
o] 591(41.7%)2 EF dSAo|om FAAAZo] 19
(8.7%) AATH. 7HM]¢+
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AW E4o] fﬂzﬁ o]- &= L 3Uth(1,28) 24417t
=% catecholamine, VMA7Z} A &3% A9 IA&&L 98%

o] ol st Tth B catecholamine &2 13] AE=Z =
BEBE A& 2 v Solio] Fof 2 de] A
SETh 2N EZFo] el F#3HA norepinephrine©] 5
Z¥sta wAQlE Agolle tiA 7t o ok ey A
FA2 &5, ABMS5H HEA shockd] FAAEHAAN =
2 Z7HE Boly 524 9 oo o3 HAF S o
Z o3 HEe &%E}.(l,zz,zs,zs,zs) A7) oz g
. ©] 3 supression test
+ clonidine, phentolamlne 55 AH8-3}H, stimulation testol]
] histamine, tyramine, glucagon 5 AFEE 4 9l
(51D AAEY ALodEs 18 & A 248 & A
3% epinephrine> %— 3l 99 F 2dolA FrlslH o
norepinephrine> 274+ 9] F 7oA Z718A T & A
24Xt =% VMAT %—Zg?z 10 F 109f] ZFA Z7}8)
%L, metanephrineS S 99 F 7oA F7}stATh.
& T FHZHAE 24417 = F VMA, metanephrine®. 2 3}
ATHTable 4). =& Aol T4 A ¢ do] F5%5 B

A it Aol &S &olatA st "F%"ﬂ E}% £
HES 72N § JoBE Fa35th & Ho T4
AQlele WHozes 5 ¢ %lﬂr‘ﬂ'{?%o& F5u 714
T, 25944 BEF didsad S 2, AW 4¢-
29, Y4 FHEY, FAFNEY, 1311 MIBG
scintigraphy 5©] 0T}(9,16,17,22) H3k3lHEE AL oA
st 29x29, 253G Y& o AR &
ot gt AUz gES o E WH O Z localization©]
b= off, FAI AMAEF, A TFY o], thd &

%

AANEZE FA F&3HA & 4 Jon, oy 79 FAal
w, s ge Syl S AAT 5 Yol 7% Ak
S BQlt} F radiopharmaceutical agent (131 I-MIBG) 5
o] /H=Z Q3| ©]E0| adrenal vesicled] FFH o] F4S
TE 5 IEE TALAL o) A TS Fgn Al
WA e Y oEA EF o A7 ZAMTFOIY
EEECEIR T
s £t Ao 4
(100%) 1 A A 2§ 8} 4 3
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S zZ4o BAZS ocalization
Fole AisaEdde 124

r
O

, 2SI HALE 84(66.7% )Oﬂfﬂ Al
R ZM &S 69 (50%)90 A 1 E%} , 1311
MIBG scane 59 (41.7%)N A A B3t ﬁ‘rqza@

= 2(16.7%) ol M Al e slom s % 391(25.0%)°]
A Al AT A BRoA A glo] shest At
(Table 5). ZHAEF ﬂZH HAg e A AAe 2
T2 e T AZ F U 9y 7R BAE ZAAR
% 7 adrenergic blockade= =&o] o} thrfe] 7
13 =31 91t} Alpha ’\‘liﬂ g dgE v g
Fes TTHA & T A7 g 4 ok ey
SYAAZ catecholamine 344-7]- ozl T F8A 2

o] A&E g Adgte] 2FE 4 da A A
TdzA g ddsol sl FEERle] oH =
AT} Beta 2}THA| = catecholamlneoﬂ ofsf wiw & 7y
BS AAATI A A, /\1—}04;(1] e dod F otk
23%2 alpha AAA = A&H ndYg -] EE 4
Sk wEtel zhe uhzk A EZOJ‘U% Het> 50% ol
beta ATHA] W& WW R o] AY &4 449
=, epinephrineS T2 #H]st= T4 5olth 7Y alpha
adrenergic ¥ #%9] e ¢lo] beta adrenergic & #H3H40]
ATEH A A dRFEH A% 18gS 2R R
FosjjoF gth(3,7,828) AAESY Afolle e A AXE
9eflol| A alpha ATFAE AHESAEH o] F 3o A
doxazocin¥t AF8-3H 3 249 A= prazocin} Calcium
channel X}HAIE AF&3190. 0™ 140 A Penoxybenzamine
S 28390 399 A= beta AFHA|Z propranolol S H
Gttt A EE A9 vH Y fE Ale FAH™ o
Helg F e FE T 7FE A8 A71olH nhHA A
o= tha =eo] o1 nitrous oxide, thiopental, halothane
7} enflurane 5] AHS Al HOHE FA< HA & Q)

o o T of
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T, ofN
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RE g243 g34s atecholamlneoﬂ o5k Bagwy vk
Aol W17tst™ ol K wel xpekA| o] o]ste] HA
27 Ht}h.(25,26,28) vH Xﬂit enfluraneS 10| ol A AF-&-
39 isoflurneS 1<, halothane2 190l A AM&-3}th
Enflurance2 AH8-3F 3] 9} isoflurang AH&-3F 140l F24
3 dtol As(E718%>200 mmHg)S X nitro-
prussideZ AFE-3}91S W enfluraneS AFE-3F 1] o] A wlY
(M} > 150/%)0] B3t propranololZ Z A3} 0.1 eth-
ranes AHE-3H 24 | A FYAIA T AP Sto] T st do-
paming AFEEETH W F A6 AEo gEA, 173
Y, FEF7F Fo] E3] Koy JdFF o= oS 9|
shA] o ug HAFHEY AExZd Hojd ZAAE
Z_}O] %E— O—[—oﬂlﬂ- o]‘_E‘_:T OL/\-]OE_ 2] E]—fs]—tj- 01—%—]9]
= ok 10%0)th A IS SO Z AA T 5~10
% dupd, 2 g, W2 Ho|7t & ]2 E Remines(17)S
5 id = metanephrme& S48t} Ao] WHE =
Feg TES AAste Ao Foa 3t
Z28HA AP oo m i

ASE 4dgom o] F 19 e FAA A7 B}
tRAo.m, 20 ol A AEste] A AL 19 ol 4]

1

kN

32 oM ¥ rL % ofy

wEhA oz A E Ao A& FH A P
TEE AASAE 87.5~91.6% 1A
o] Rt}.(12,17,21) Van Heerdens
@7l 9]'3}‘1‘ A D G 95%, AE&A 1 Y $
k9] 67%° A E4 AE & o] Eotgtthal Hueked
o AAES] Al £ A 18GS Eﬁﬁ 10¢] ¢ -2}
T o6dlolA F& F utE GO JEHJL 1= 297t
FuEgetA 58 T FHoFE IHEHS ‘ﬂr —r€°ﬂ 2
ARSIy 24o A Apdete] Aee Al 0}95’\@
(Table 8). & & <k 37044 243 4N & % VMAE &
43k 84l T 5ol ol A AAA| o]stE FHAs R O H 34| oA
© e A AN v FEdd a7 AN
meanephrine> S8 74 5 5ol A=A o= 7LJ—’5}
Ko 24 M= & A PAX & HlasA FEEt A
7} A th(Table 4). < % *gi}?ﬂr AAE TG ZE
AR5 glatofof skl 1 & A2 674
vioh HARste] Aoyl xol & wiAlsfof gt

oty Ml

| =

A gt A e F
AF 1249 AMHEZS g
g 22 A%E Ao

AHRILE FA7} 491(33.3%), A7) 89
(66.7%)F 3L, 214014 574 Alo]Z 1t 4044 H o™ 40
7} 4¢(33.3%), 20tH, 30th 7} 242} 3¢(25.0), 50th 7} 24

(16.7%) A Tt

2) 78 Y o LHoEE AAFZC] 104
(83.3%)Z 7FF B9kal theo] T 94(75.0%), £FEH 5

N@41.7%), 715 L A, FH ‘jn 7} 49 (333%), 24
o TE, AFga 2 349(25.0%), AEEE, A #E5 7
29(16.7) L8kl FAEFA, & %Eé‘ Al el 5ol

3) t/dEAte] ez 6°‘°ﬂ"1 dolla 171 € °ﬂ"1
1d Abo]7h 591 (41.7%), 170 PRkl -2k 51d o] te] A
7MEge 74 A 07} 7t 3041(250%)91‘\:}

4) Asglsty Al 8% epmephrlne norepmephnneb} 24
AZF %5 VMA, metanephrines =439t 28 &=
Al & A dZF epinephrine< —;Xéff} 99 F 290l A Z7}3}
2. norepinephrine2 =743+ 9o T 7oA Z7}3FA
th & A 2477 =F VMAE SA3 109 5 109 25
A %718 3L, metanephrine S gt 99 F 74| A S}

3.

\:

31 131-1 MIBG scang 5¢] ]
AZYES 39 0250%)04 A eA
ok 24z BEo A §ix]Elo] 7hsetth

6) & A A A= 99 o)A adrenergic A S A3}
=4 o] F 3994 Doxazocin%t A3t 240 A=
prazocin®} Calcium channel XA S AHE-319 0. 14| o A
penoxybenzamineS AH&-3IH T 34l A= beta ATAZ
propranolol2- &34t}

7) P A 2 enflurane2 10 ol A AF-8-3}] L isoflurane
< 19). halothaneg 199l A A}-8-3} T} enfluraneS AF-8-3F
34| 9} isoflurans AHE-SF 1e]oll X FAT o] Fes B

At
8) TUY A= FH=Z F4lol 69(50.0%), = FAlol
54| (41.7%) 2 BT 424 19* o HAAZHF ] 19(8.7%)
mol 73

AUk FF A7|E5~10¢ $-7} 64(50.0%) = 7}
2 E2etom, 5 cem o5kl F7) 5¢1(41.7%), 10 cm ©]/S]
85-7F 11(8.7%) A A th(Table 6, 7).
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