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Clinico-pathological Feature of Malignant Pheochromocytoma
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Purpose: Histopathological differentiation between benign and malignant pheochromocytoma is often diffi-
cult, and the presence of metastasis may be a definite diagnostic criterion for malignancy. The purpose of this
study was to investigate histopathological and clinical features of malignant pheochromocytoma that might be
useful for differentiation from its benign counterpart.

Subjects and methods: In this study we compared two groups of patients with pheochromocytoma: one in
which malignaney was confirmed at the first operation on the basis of metastasis (early metastasis group), and
the other in which the tumor was considered benign at the first operation, but developed metastasis several
years later (late metastasis group). Among 198 pheochromocytomas, 17 were diagnosed as malignant (early me-
tastasis 9 cases; late metastasis 8 cases). We compared the clinical features and prognosis of the two groups in
which metastasis was recognized at different times, and also the histopathological and immunohistochemical fea-
tures of 11 primary malignant pheochromocytomas.

Results: Malignant pheochromocytomas were often located outside the adrenal, large in size, and associated
with elevation of the Noradrenalin (NA) level. There was no difference in prognosis between the early metastasis
and late metastasis groups. The pheochromocytoma of the adrenal gland scale score (PASS) was significantly
higher in the early metastasis group. MIB-1 ratio was also significantly higher in the early metastasis group,
while PCNA ratio was significantly higher in both the early and late metastasis groups than in benign cases.

Conclusions: Extra-adrenal, large size, and noradrenalin dominant type are clinical features of malignant
pheochromocytoma. Histopathological demonstration of necrosis and PCNA positivity may be helpul in identify-
ing patients at risk of developing metastasis in the future.

Key Words: malignant pheochromocytoma, PCNA, MIB-1, PASS, prognosis
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Table 1 Clinical characteristics of the patients.

Benign Malignant
Late metastasis Early metastasis p value

Number of patient 17 8 9
Age Mean 43 41 43 0.9616%

Range (18 ~ 67) (13 ~ 65) (22 ~173)
Sex Male 4 4 4

Female 13 4 5 03468
Primary Adrenal 13 6 2 .

Extra adrenal 4 2 7 00173
Tumor size (mm) Mean 44 107 60.8 0.0181*
Types of catecholamine A 8 1 0 .

NA 9 7 9 0.0208

*Kruskal-Wallis. test  **y2 test
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Fig. 1 Kaplan-Meier estimates of disease specific survival of patients with malignant
pheochromocytoma either with early metastasis or late metasta31s

Logrank test p=0.9418

Table 2 Twelve pathological features of pheochromocytoma of the adrenal gland scaled score

(PASS).
Benign Malignant
PASS Late metastasis Early metastasis

Pathological features score n=17 n=5 n=6
Large nests or diffuse growth 2 11 (65%) 3 (60%) 5 (83%)
Focal or confluent necrosis 2 0 (0%) 0 (0%) 4 (67%)
High cellularity 2 6 (35%) 0 (0%) 1 (17%)
Cellular monotony 2 1 (6%) 0 (0%) 2 (33%)
Tumor cell spindling 2 0 (0%) 0 (0%) 1 (17%)
Increased mitotic figures 2 0 (0%) 0 (0%) 0 (0%)
Atypical mitotic figures 2 0 (0%) 0 (0%) 0 (0%)
Periadrenal adipose 2 1 (6%) 0 (0%) 0 (0%)
Vascular invasion 1 0 (0%) 0 (0%) 0 (0%)
Capsular invasion 1 7 (41%) 2 (40%) 4 (67%)
Profound nuclear pleomorphism 1 15 (88%) 2 (40%) 4 (67%)
Hyperchromasia 1 17 (100%) 4 (80%) 6 (100%)

PCNA HEEOFHMEIL, BT 1.2%, Bl
BE51%, R 162% TH Y, BHICEEES
A7z (p=00002, Fig. 2c). BRisnfEit L HmR
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Fig. 2
a Box plots of PASS total score for patients with be-
nign or malignant pheochromocytoma.
Kruskal-Wallis test p=0.0354
b Box plots of immunohistochemical positivity for
MIB-1.
Kruskal-Wallis test p=00116
¢ Box plots of immunohistochemical positivity for
PCNA.
Kruskal-Wallis test p=0.0002
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Fig. 3 Positive immunostaining for PCNA (Fig 3-B)
and MIB-1 (Fig 3-C) of malignant pheochromocy-
toma (Case 5).
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Table 3 Clinicopathological data of each patient

ase Age  Sex Primary o A/Na Vithoutmeta Wi meta o Suwr o pags MBI POUA
1 early 39 F E 50 NA 259 6 1 85
2 early 25 F E 55 NA 155 7 1 24.1
3 early 22 F E 60 NA 10 3 1 142
4 early 73 M E 45 NA 7.7 6 1 259
5 early 45 M A 100 NA 6.1 11 6 315
6 early 41 F A NA 43 death
7 early 56 F E NA 39 death
8 early 33 M E NA 22 death
9 early 55 M E 55 NA 0.1 death 7 1 16.1
10 late 13 M E NA 322 7.7 death
11 late 55 M A NA 9 235 death
12 late 16 F A A 96 195 0 0 2
13 late 19 F A NA 5.7 19.1
14 late 48 M A 72 NA 96 15 death 3 05 1
15 late 48 F E 92 NA 45 104 4 1 6.63
16 late 65 M A 145 NA 3 52 death 3 1 8.55
17 late 64 F A 120 NA 2.7 48 death 4 1 7.46
18 benign 18 F A 30 NA 33 7 038 2
19 benign 35 F A 55 NA 56 4 0 0.8
20 benign 63 F E 30 NA 59 4 113 1.13
21 benign 57 M A 40 A 29 7 0 0.21
22 benign 37 F A 18 A 5.2 4 1.35 341
23 benign 53 F A 32 A 25 1 0.6 057
24 benign 38 M A 35 NA 0.3 2 055 18
25 benign 31 M A 40 A 6.1 5 0.33 1.69
26 benign 67 F A 52 A 53 5 0.36 1.89
27 benign 33 F E 50 NA 6.3 4 044 0.22
28 benign 67 F A 60 A 6.2 2 0.77 0.84
29 benign 71 F A 58 NA 6.2 6 0.39 0.84
30 benign 27 F A 38 NA 38 5 0 0.95
31 benign 45 F A 27 A 6.2 8 0.32 0.78
32 benign 40 M E 82 A 53 7 042 25
33 benign 27 F E 43 NA 7.1 2 042 0.45
34 benign 22 F A 53 NA 22 4 0.56 051

early: Early metastasis

late: Late metastasis

E: Extra adrenal

A: Adrenal

A: Adrenalin

NA: Noradrenalin

Without meta: Survival time without metastasis
With meta: Survival time with metastasis
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K&V, BIBEINRENS N, ZLTHTITI VG
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EVHWTH L. BIFNHEDOHEZ 25% TH ) H
BB EE (78%) WCHRTAH R L, BUHEE (24%) &
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DSELEFERT6% IHKORE LD D BRI T
BHo 1200, FEBIEA D L, RRED A TR
DT, AFHMEEZEEOHE & HMIHET 5013
BU TRV, B EAMHEROELD 5 v
3L HIBE LB (CVD #E) 2 &b EYmEm
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Table 4 MIB-1 indices in previous reports of malignant pheochromocytoma.

Author Report Population n MIB-1 mean (%) Cul\t/[{)];’f_l(%) Sen?é/zl)wty Sp e(col/gclty

Clarke 1998 Benign 23 10 30 50 100
Malignant 10 50

Nagura 1999 Benign 8 2.0 88 97
Malignant 34

Brown 1999 Benign 45 1.0 50 100
Malignant 6

Van der Harst 2000 Benign 93 0.2 25 50 100
Malignant 36 30

Gupta 2000 Benign 30 Adrenal(.75 Extra-adrenal4.3 30 100 64
Malignant 20 Adrenall39 Extra-adrenall4.4

Ohji 2001 Benign 21 09 20 100 100
Malignant 4 43

Tompson 2002 Benign 43 1.0 15 98
Malignant 33

Salmenkivi 2003 Benign 85 6.0 86 80
Malignant 7

Vivian 2008 Benign 40 0.8 20 40 95
Malignant 5 14

Tavangar 2010 Benign 44 5.0 100 100
Malignant 11

Kodama 2011 Benign 17 047 30 57 100
Malignant 11 059
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