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A CLINICAL STUDY OF 38 CASES OF PHEOCHROMOCYTOMA
—CORRELATION BETWEEN THE INSTABILITY OF
INTRAOPERATIVE BLOOD PRESSURE AND 24-HOUR
URINARY VANILLYLMANDELIC ACID—
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Pheochromocytoma is a rare tumor of chromaffin tissues most commonly arising from the adrenal
medulla. We retrospectively reviewed the records of 38 patients with pheochromocytoma who
underwent surgical treatment between 1977 and 2004 at our Yokohama City University Medical

Center and Yokohama City University Hospital.

Twenty two patients (57.9%) were females and 16

(42.1%) were males. 'The most frequent symptoms were headache (58%). One patient had bilateral

adrenal tumors and pathological examination revealed malignant pheochromocytoma. Six patients
had an extra-adrenal tumor and in 2 patients the tumor occurred in the urinary bladder. Twelve
patients (31.6%) had sustained hypertension, 21 patients (55.3%) had paroxysmal hypertension and 5
patients (13.1%) remained normotensive. The 24-h urinary total metanephrines and vanillylmandelic
acid (VMA) were the most sensitive biochemical tests for the diagnosis of pheochromocytoma. The
sensitivity of urinary total metanephrines was 92.0% for all the patients and was 92.3% for the patients
without paroxysmal hypertension. Fifteen patients had intraoperative hypertensive reactions in the
surgical manipulation or hypotension after tumor resection. This group had more urinary excretion of
VMA before surgery, compared with that with stable intraoperative blood pressure (»<<0.005).

(Hinyokika Kiyo 53 : 449-454, 2007)
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Table 1. Clinical symptoms and signs

Symptoms %
Headache 58
Palpitation 42
Sweating 34
Nausea/vomiting 24
Anorexia 11
Chest pain 8
Dizziness/syncope 8
Constipation 5
Abdominal pain 5
Tremor 2
None 11

Age distribution.

b A
af?) 72,
I VA

Hﬁ DFEET & A5 &, HREIE 2006, FERIEH
1261, WEIEAY 1 BICh o7z, BIBIMEAL 6 Bl
A b, Table 2 (ZFEAIL - FRRIERZ R L 72, Z
NS 6 B RTITSMLE 2720, WP 73—
VT Y OHEERAT 725 BUIT T/ VT FLF )
> OBFIEEDH STz, BN 1 B0 B TR
BIEDREF TH - 7-.
V. BESE

RAREGEEZ AL L 2~13cm TEFHHIZ 5.5 cm
THhole. 72, BRI S BNIALNMT. 9% %
H, 1BlEZEETH - 7.
V. ELEH

TR B LT & 520 7= FE B 1X 3361 T4 {Zl<0>f’787‘7 (s
Lz bbb Scott & OHEY IZiF o TEIMLE
JEBI % LLF O 3 DI L7,

OFERL (PR : paroxysmal hypertension)

FENEVE R & AE O IRFEVERE IR IR B T 2 7R 3
@FifeAl (S : sustained hypertension)
S L 2 7R § A8 SE R R I (3P D 7w,
OFHe5E1ERL (SP: sustained hypertension with su-

iz, 2 GRS TR S 2R SEIER T

perlmposed paroxysms)
SAEMEIEA S Y, HOoIEFRMER S SIE % R
N
ZOWRIE, FEERI26Y, Feeld1261, FrpeselER
9B TH o7z FEEERIMED A S Nz0132146] (5
VERII26) & e 5EE Y 9 BIDARHT) C, Wil % A &
DIEBIDORI64% % HD 7z, DD IUTIEROF L
BAAR 72 < WUHEIIME AY 180 mmHg PL I 5 L7235
GrFIEEEIE L L TR L. £/, SIMEIRIR
f#EIME 130 mmHg VL EE L, MATIC$ TICm s A
DIEHEHEDP G- SN T B EE b EIlE & LTo8EL
7z



/NE, 3 e tE 451

Table 2. Extra-adrenal pheochromocytoma

Age Sex Location Symptoms

Type of hypertension ~MIBG scintigraphy 24-hour urinary

catecholamines
15 M Bladder wall (anterior) Headache (post voiding) SP Not done NAd
26 I Front of lumbar spine Headache S + NAd
50 M Front of pancreas Abdominal pain S Not done —
56 I Bladder wall (left posterior) Sweating (post voiding) P + NAd
59 M Left kidney Headache P + NAd
69 F  Back of liver Sweating S + NAd

SP: sustained hypertension with superimposed paroxysms. S : sustained hypertension. P: paroxysmal hypertension. NAd: 24-
hour urinary noradrenalin excretion >200 ug/day and adrenalin <100 ug/day.
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T, NAd BI251560 (#944%), IEHTH 56 (F15

Table 3. 24-hour urinary catecholamines and

hypertension
Urinary catecholamines
Type of hypertension Total
N Ad NAd
P+SP 3 10 6 19
S+N 2 4 9 15
Total 5 14 15 34

SP: sustained hypertension with superimposed paroxysms.
S: sustained hypertension. P : paroxysmal hypertension.
NAd: 24-hour urinary excretion of noradrenalin > 200
pg/day and adrenalin < 100 ug/day. Ad: 24-hour uri-
nary excretion of adrenalin >100 ug/day. N: Normal.
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Table 4. 24-hour urinary excretion of VMA and total metanephrines

Type of hypertension ~ VMA [1.3-5.1 mg/day]

Metanephrine +Normetanephrine [0.12-0.49 mg/day]

P+SP 36.3+45.9 (94.1%) 6.705.08 (91.7%)
S+N 15.4+8.55 (85.7%) 459+3.81 (92.3%)
Total 97.5+36.5 (90.3%) 5.60+4.56 (92.0%)

Mean=£SD (sensitivity)

Mean£SD (sensitivity)

SP: sustained hypertension with superimposed paroxysms. S: sustained hypertension. P: paroxysmal
hypertension. N: normal. VMA : Vanillylmandelic acid.
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Table 5. Operation time and blood loss

Approach Operation time [min] (mean=®SD) Blood loss [mL] (mean=+SD)
Transperitoneal 242+85.2 1,092+1,231
Thoracoabdominal 240+91.0 576+ 378
Flank 156+ 34.6 125+ 86.6
Extra-adrenal 222+63.2 1,2124+1,276
Total 229+81.7 871£1,025

Type of hypertension

Operation time [min] (mean=SD)

Blood loss [mL] (mean£SD)

P+SP (n=18)
S+N (n=11)

246100
209+ 55.2

901+ 755
264+ 156
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Table 6. Instability of blood pressure during the surgery and 24-hour
urinary catecholamines and metabolites

24 hour urinary samples

Group I (n=14)

Group II (n=15) p-value

Adrenalin [ug/day] 97.51+114.6 220.0 £ 3184 0.1572
Noradrenalin [ug/day] 352.5 £474.8 1,938.4 £3415.2 0.0530
Total metanephrine [mg/day] 4.00£  3.59 724+ 492 0.0569
VMA [mg/day] 9.52+ 6.86 43.0 £ 469 0.0050%

Mann-Whitney U-test. Group I; stable intraoperative blood pressure. Group II;
intraoperative hypertensive reactions or hypotension after tumor resection.  There was
statistical significance between the two groups in terms of 24-hour urinary excretion of

VMA before surgery (p<0.005).
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