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Significance of CT Findings and Catecholamine
Determination in Peripheral Blood of Asymptom-
atic Pheochromocytoma and Paraganglioma

Toshiyuki Saginoya'’, Hidetoshi Miyake"?,
Hiro Kiyosue", Mika Okahara", Yuko Hori",
and Hiroyuki Hata, Hiromu Mori

The purpose of this study was to assess the CT findings
and significance of hormone determination in the peripheral
blood of asymptomatic patients with pheochromocytoma and
paraganglioma. CT findings in 29 patients with surgically
proven pheochromocytoma (n = 19)and paraganglioma (n =
10) were reviewed. Nine patients (31 %) were symptomatic
and 20 (69% )were asymptomatic. Tumor size ranged from
39 mm to 114 mm (mean: 60 mm)in symptomatic patients
and 11 mm to 100 mm (mean: 50 mm)in asymptomatic ones.

Of the 9 symptomatic patients and 18 asymptomatic pa-
tients, a homogeneous solid pattern was seen in 4 and 4, mixed
pattern in 2 and 6, and massive necrotic pattern in 3 and 8
patients, respectively, on CT scans. The CT attenuation values
in symptomatic cases ranged from 30 HU to 50 HU (mean:
41 HU) on precontrast CT scans and 60 HU to 111 HU (mean:
77 HU )on postcontrast CT scans, while those in asymptomatic
cases ranged from 15 HU to 48 HU (mean: 33 HU)on
precontrast CT scans and 66 HU to 133 HU (mean: 95 HU)
on postcontrast CT scans. There were no statistically sig-
nificant differences in tumor size, homogeneity, or CT at-
tenuation values between symptomatic and asymptomatic
patients. All symptomatic patients and 17(89%)of 19 as-
ymptomatic cases showed elevated levels of catecholamine
(epinephrine) or norepinephrine in the peripheral blood.

Our study showed that the CT findings in asymptomatic
patients were similar to those in symptomatic patients, and
89% of asymptomatic patients showed elevation of catechola-
mine in the peripheral blood. Determination of catechola-
mine level in the peripheral blood is recommended for pre-
operative diagnosis in patients suspected of having asymp-
tomatic pheochromocytoma or paraganglioma on CT scans.
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Table 1. Clinical manifestations, CT findings, and catecholamine level in peripheral blood in patients with pheochromocytoma and paraganglioma
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Case| Age Sex S/A (ﬁ_'l‘:'ne) Honnggse— vgll-e vnge < F;:?%(pg;"gg) * NOEﬂfggg?l, S-7DOF{') (pg;rg}l. Histology
(plain)  (CE) ’ s 90~420  </PY <
1 49 F S 39 H 40 68 2210 723 <200 pheochromocytoma
2 27 F S 40 H 4 79 117 1860 ND paraganglioma _
3 51 M S 40 X ND ND 192 2400 60 pheochromocytoma
4 47 F S 43 H ND ND 2190 5330 <200 pheochromocytoma
5 38 M S 58 H 50 62 341 1761 <200 pheochromocytoma
6 74 F S 67 N 45 78 2720 831 <200 pheochromocytoma
7 46 F S 68 N 48 111 3680 3900 42 paraganglioma
8 62 M S 70 X 30 79 28 368 < 200 malignant pheochromocytoma
9 68 F S 114 N, calc. 33 60 2070 2990 76 pheochromocytoma
10 71 F A 11 H 20 98 24 2050 21 paraganglioma
11 3 M A 15 H 36 74 95 598 16 pheochromocytoma
12 34 M A 16 NA ND ND 44 521 28 pheochromocytoma
13 41 F A 20 H 15 120 53 1480 14 pheochromocytoma
14 42 F A 29 H 42 133 61 3600 <10 paraganglioma
15 42 E A 32 H 22 94 40 2640 <200 paraganglioma
16 68 M A 37 NA 21 ND 230 1240 47 pheochromocytoma
17 78 F A 37 N ND ND 262 1590 14 pheochromocytoma
18 45 M A 40 X 35 90 37 267 <200 pheochromocytoma
19 68 F A 44 N ND ND 44 3840 ND paraganglioma
20 58 F A 54 N, calc. 17 123 16 426 <200 pheochromocytoma
21 76 F A 54 X 48 98 919 1020 17 pheochromocytoma
22 69 M A 57 N 44 75 167 922 13 pheochromocytoma
23 23 M A 58 X ND ND 28 12000 59 paraganglioma
24 46 M A 61 N 47 a7 26 8780 <10 paraganglioma
25 21 F A 75 X, calc. ND ND <10 1820 4760 paraganglioma
26 71 F A 79 N 47 70 328 2040 67 pheochromocytoma
27 52 F A 80 X ND ND 33 316 15 paraganglioma
28 54 M A 89 N 37 66 519 443 <200 pheochromocytoma
29 53 E A 100 N, calc. ND ND ND ND ND pheochromocytoma

S: symptomatic, A: asymptomatic, H: homogeneous, X: mixed, N: massive necrotic, calc.: calcification, NA: not available, ND: not done,
s-E: serum epinephrine, s-NE: serum norepinephrine, s-DP: serum dopamine
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LA AEREYE, BICEMENRSH L5050 TERLY
TIHSEEME L Lz, RICCTR R D W TR E R & 6
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(A)

(8)

Fig. 1 Case13. Homogeneous pattern. A 41-year-old female with asymptomatic pheochromocytoma. A right adrenal mass was inci-
dentally discovered on abdominal ultrasound. Precontrast CT scan (A)showed a homogeneous low density (15HU)mass, 20mm in size,
in the right adrenal. The right adrenal mass was markedly enhanced up to 120HU on postcontrast CT scan. The norepinephrine level

in peripheral blood was elevated to 1480 pg/ml.

(B)

Fig. 2 Case18. Mixed pattern. A 45-year-old man with asymptomatic pheochromocytoma. A left adrenal mass was incidentally discov-
ered on abdominal ultrasound. Precontrast CT scan (A)showed a homogeneous soft tissue density (35HU) mass, 40 mm in size, in the
left adrenal. Postcontrast CT scan(B) showed an enhanced mass(90HU) with central low density area. The catecholamine level in

peripheral blood was within normal limits.

EREMEE 18I — 4 51 (22%) (Fig. 1), RE 61%1(33%) (Fig.
2), ZEVEMEFEMENL 8 11(44%) (Fig. 3) Th o7z, AlKILIX 4
Blizsx s, FBEOCTEIZDWT, JEFEEOHMS LT
JEFECTHE L & 4 30HU ~50HU (*F#41HU), 60HU~111HU
(FE477HU), EEEMED #5134 4 15SHU~48HU ((F3
33HU), 66HU~133HU (*F#95HU) TH - 72 (Fig. 4). T

Frk 1341 A 25 H

N BB R FAEEEIA SN o 7z, BHCTIE
20HULLF Db DA 3 Bl o T, TR_TEEEETH ST,

3 Flidvi b FIH 2 s S RE S (78HU ~106HU) 2 7R L
7z (Fig. 1). KWMMOTZERT) yHbWE/ VIEF T
VNIERMEEEFIT, BEEFEMEIZ 19551761 (89%) THRE R
xR L, o mmER 126091160 (92%) T, IE
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(B)

Fig. 3 Case 28. Massive necrotic pattern. A 54-year-old man with asymptomatic pheochromocytoma. A left abdominal mass was inci-
dentally discovered on ultrasound. Precontrast CT scan(A) showed an inhomogeneous mass (37HU), 89 mm in size, in the left adre-
nal. Postcontrast CT scan(B) showed a massive necrotic mass with peripheral solid portion (66HU). The epinephrine and norepineph-
rine levels in the peripheral blood were elevated to 519 pg/ml and 443 pg/ml, respectively.

HHLERES 7 61 6 41 (86%) CRERMER R L. 1186
HNINERE, BAREETIERE T, EEOAE L FRSM AL
VREOMBE AL S, BARTEREOIER 7Y YD
AIEFEA ST A~ BB Ml R R L 72 (p<0.05).
KRG N —/8 3 2 BB R 8 Bk 3 4, HESEREYE1861
H1 4 BIO K TEEBEEER L.

zZ =

B IE BB $ o SRR sk A 2 0
— LB OESE TH Y, ®IMLERED0.1~0.5% 2
W Ehs EwvbhTwaY, Hilhy Iz I35ERE - 815 -
A= E s, 2oMIcbBE, WEERERZED
BEERT 5 Z LISV, ERPEME R RS LV EEEREYE
BEMEIXA S5, EEFEED D DITH & vibh T
WAY, AEbbhOMETIE, EEEEEEIE -
EE R ERE AT2951 42061 (69% ) & B AL NIz, 2D
I 5 7HITIIMES EF#HBNTH o7z, ERMEEZ 2T
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L, LABIELWEN 2ot wE FIKEEDTT
IZEZMLFE— P BILUCT7 4 L AHESNATEEEDD S
ZEERBEHRLTWAS,

e EAIRE OB RIS T I — VT I Y RRFDI T
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Fig.4 CT attenuation values in symptomatic and asymptomatic
pheochromocytomas/paragangliomas on pre- and postcontrast
CT scans.

HAEREE H61& H175




WHAFIE e 4 37

(A) (B)
Fig. 5 Case 19. Massive necrotic pattern. A 68-year-old woman with asymptomatic paraganglioma. A left paraaortic mass was inci-
dentally discovered on abdominal CT. Precontrast CT scan (A) showed an inhomogeneous mass in left paraaortic region. Postcontrast
CT scan(B) showed a massive necrotic mass. Several diseases should be included in differential diagnosis on this CT alone.The nore-
pinephrine level in the peripheral blood was elevated to 3840 pg/ml.
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