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

Toshiyuki Saginoya'™, Hidetoshi Miyake!™%,
Hiro Kiyosue'™, Mika Okahara'", Y uko Hori",
and Hiroyuki Hata, Hiromu Mori

O 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 pheochromocytomal n = 19Cand paragangliomal n =
100vere reviewed. Nine patients] 3100 [vere symptomatic
and 207 690 Oere asymptomatic. Tumor size ranged from
39 mm to 114 mral mean: 60 mmCin symptomatic patients
and 11 mm to 100 mrfl mean: 50 mmCin asymptomatic ones.
O 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 HUI mean:
41 HUDN precontrast CT scans and 60 HU to 111 HWI mean:
77 HUL®N postcontrast CT scans, while those in asymptomatic
cases ranged from 15 HU to 48 HUWI mean: 33 HUbn
precontrast CT scans and 66 HU to 133 HWI mean: 95 HUDO
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 171 890 [bf 19 as-
ymptomatic cases showed elevated levels of catecholamine
O epinephrinelor norepinephrine in the peripheral blood.
O Our study showed that the CT findings in asymptomatic
patients were similar to those in symptomatic patients, and
890 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 1.0 Clinical manifestations, CT findings, and catecholamine level in peripheral blood in patients with pheochromocytoma and paraganglioma

Case| Age Sex SIA Size[] Homoge-[J v;:IIeDD ngIED s-El pg/ml, 0° zll\lOEI% gg/omIDD s-DRJ pg/ml, 0 Histology
mmO O neity 0 plainC (1 CEO 0< 120, <1800 0O 9001 420 <700,<3000
10| 490 FO SO 390 HO 400 680 22100 7230 <2000 pheochromocytomal]
200 270 FO sO 400 HO 410 790 1170 18600 NDO  paragangliomal
30] 510 MO sO 400 XOd NDO NDO 1920 24000 600  pheochromocytomall
40 470 FO SO 430 HO NDO NDO 21900 53300 <2000  pheochromocytomall
50/ 380 MO sO 580 HO 500 620 3410 17610 <2000  pheochromocytomall
60| 740 FO SO 670 NO 450 780 27200 8310 <2000  pheochromocytomall
70/ 460 FO SO 680 NO 480 1110 36800 39000 420  paragangliomal
80| 620 MO sO 700 XO 300 790 280 3680 <2000 malignant pheochromocytomall
90| 680 FO SO 1140 N, calc. 330 600 20700 29900 760  pheochromocytomall
100, 710 FO AO 110 HO 200 980 240 205000 210  paragangliomal
110 330 MO AO 150 HO 360 740 950 5980 160  pheochromocytomall
120/ 340 MO AO 160 NAO NDO NDO 440 5210 280  pheochromocytomall
130/ 410 FO AO 200 HO 150 1200 530 14800 140  pheochromocytomall
140, 420 FO AO 290 HO 420 1330 610 36000 <100 paragangliomal
150 420 FO AO 320 HO 220 940 400 26400 <2000 paragangliomal
160 680 MO AO 370 NADO 210 NDO 2300 12400 470  pheochromocytomall
170/ 780 FO AO 370 NO NDO NDO 26200 15900 140  pheochromocytomall
180, 450 MO AO 400 X 350 900 370 2670 <2000  pheochromocytomall
190, 680 FO AO 440 NO NDO NDO 440 38400 NDO  paragangliomal
200 580 FO AO 540 N, calc.O 170 1230 160 4260 <2000 pheochromocytomal]
210| 760 FO AO 540 XOd 480 980 9190 10200 170  pheochromocytomall
220 690 MO AO 570 NO 440 750 1670 9220 130  pheochromocytomal]
230 230 MO AC 580 X NDO NDO 280 120000 590  paragangliomal]
240 460 MO ACO 610 NO 470 970 260 87800 <100 paragangliomal
250 210 FO AO 750 X, calc.0 NDO NDO <100 18200 47600  paragangliomal]
260 710 FO AO 790 NO 470 700 3280 20400 670  pheochromocytomal
270| 520 FO AO 800 XOd NDO NDO 330 3160 150  paragangliomal
2800 540 MO AO 8901 NO 370 660 5190 4430 <2000  pheochromocytomall
29 53 F 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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| 1 AO
Fig. 10 Casel3. Homogeneous pattern. A 41-year-old female with asymptomatic pheochromocytoma. A right adrenal mass was inci-
dentally discovered on abdominal ultrasound. Precontrast CT scail Alshowed a homogeneous low densityl 15HUmass, 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.

Fig. 20 Casel8. Mixed pattern. A 45-year-old man with asymptomatic pheochromocytoma. A left adrenal mass was incidentally discov-
ered on abdominal ultrasound. Precontrast CT scafl Alshowed a homogeneous soft tissue densityl 35HUOmass, 40 mm in size, in the
left adrenal. Postcontrast CT scafl Blshowed an enhanced mas§l 90HUOwith central low density area. The catecholamine level in
peripheral blood was within normal limits.
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Fig. 300 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 scafl Allshowed an inhomogeneous mas§l 37HU] 89 mm in size, in the left adre-
nal. Postcontrast CT scafl BOshowed a massive necrotic mass with peripheral solid portiofl 66HUL The epinephrine and norepineph-
rine levels in the peripheral blood were elevated to 519 pg/ml and 443 pg/ml, respectively.
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Fig.40 CT attenuation values in symptomatic and asymptomatic
pheochromocytomas/paragangliomas on pre- and postcontrast
CT scans.
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Fig. 50 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 scafil ALshowed an inhomogeneous mass in left paraaortic region. Postcontrast
CT scal BOshowed 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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