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Computed tomography signs of pheochromocytomas and paragangliomas

with different biochemical phenotypes: a comparative study
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[ Abstract]Objective : To investigate whether the computed tomography (CT) signs of biochemically negative paragangliomas and pheo-
chromocytomas (PPGLs) differ from those of biochemically positive PPGLs and whether there are differences in CT signs between dif-
ferent phenotypes of biochemically positive PPGLs. Methods : A retrospective analysis was performed for the preoperative abdominal
contrast—enhanced CT images of 131 patients with PPGLs, including tumor location, size, shape, cystic change and necrosis, fluid—
fluid stratification, calcification, nodular centripetal enhancement, large blood vessels in tumor, enhancing capsule, absolute percentage
washout, and relative percentage washout. According to biochemistry, the patients were divided into biochemically positive group and
biochemically negative group, and the biochemically positive group was further divided into norepinephrine phenotype group , adrena-
line phenotype group, and dopamine phenotype group. CT signs were compared between each group and different phenotypes. Results :
Compared with the biochemically negative group, the biochemically positive group had significantly larger PPGLs (Z=-2.064, P=
0.039) and a significantly higher proportion of patients with cystic change and necrosis (}’=6.610, P=0.010) or nodular centripetal en-
hancement(x’=3.909, P=0.048 ) ,and compared with the norepinephrine phenotype group , the epinephrine phenotype group had signifi-
cantly larger PPGLs (Z=-2.036, P=0.042) and a significantly higher proportion of patients with enhancing capsule (x’=7.242, P=

0.007). Conclusion : The CT signs of tumor size, cystic change and necrosis , and nodular centripetal enhancement can help with the di-

agnosis of biochemically negative PPGLs before surgery, and tumor
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size and enhancing capsule can help to explain the mechanism of
different clinical manifestations of PPGLs with norepinephrine phe-

notype or epinephrine phenotype.
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R EUPAMEATELBMEEPPGLs BEIGK R CTHMERXT thn, %;x =53 M, ( P,,P,) 1
T H AL PR PEL AL L XZ (e P
P51 0.974 0.324
Tk 41(49.40) 28(58.33)
Itk 42(50.60) 20(41.67)
AR (%) 49.04 + 14.90 46.17 + 14.63 1.069 0.287
[ IINES 53(63.86) 26(54.17) 1.193 0.275
o 2R P v 17(20.48) 3(6.25) 4.762 0.029
=IRAE 9(10.84) 4(8.33) 0.026 0.873
BEPR 17(20.48) 8(16.67) 0.287 0.592
AR fiL 3 3 14(16.87) 7(14.58) 0.118 0.731
i 0.994 0.319
B FAR 65(78.31) 41(85.42)
B RSN 18(21.69) 7(14.58)
Jifr g /N (mm) 50.00(41.00,66.00) 42.50(37.00,53.75) -2.064 0.039
Ji e B 25 0.394 0.530
R 49(59.04) 31(64.58)
ANHLI 34(40.96) 17(35.42)
PABIRIE 47(56.63) 16(33.33) 6.610 0.010
W~ 72 16(19.28) 6(12.50) 1.000 0.317
54k 17(20.48) 5(10.42) 2.205 0.138
Jivg PR A I A 32(38.55) 13(27.08) 1.774 0.183
SR AL 27(32.53) 11(22.92) 1.365 0.243
L A5 R 46(55.42) 18(37.50) 3.909 0.048
7 X0 JE T 2 (%) 19.40(7.59,28.17) 19.52(3.84,30.91) -0.064 0.949
AHX JE 5 2. (%) 11.61(3.16,16.36) 11.59(1.28,18.41) -0.014 0.989
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T H FH L RER B LR Xz A P{H
P51 0.277 0.599
FrE 12(54.55) 20(47.62)
Itk 10(45.45) 22(52.38)
AERE (%) 45.45+15.74 53.07 + 11.20 -2.018 0.052
[EI(NES 12(54.55) 30(71.43) 1.824 0.177
o 2R P v 0(0.00) 14(33.33) 9.387 0.002
=IRAE 2(9.09) 5(11.90) <0.001 >0.999
PRI 5(22.73) 9(21.43) <0.001 >0.999
A 3h 1(4.55) 10(23.81) 2.532 0.112
i 3.758 0.053
B FAR 15(68.18) 37(88.10)
B ARAN 7(31.82) 5(11.90)
JirEE /N (mm) 48.50(40.75,60.00) 60.50(44.25,74.50) -2.036 0.042
Ji e 8 25 0.147 0.702
R 12(54.55) 25(59.52)
ANHLI 10(45.45) 17(40.48)
PABIRIE 10(45.45) 25(59.52) 1.153 0.283
-7 2 5(22.73) 9(21.43) <0.001 >0.999
1 5(22.73) 7(16.67) 0.064 0.800
Jive PR A 1 A 9(40.90) 16(38.10) 0.048 0.827
SR AL 3(13.64) 20(47.62) 7.242 0.007
L A5 RERA 15(68.18) 19(45.24) 3.052 0.081
7 X0 ST 2 (%) 20.46(11.26,23.83) 17.76(4.85,28.99) -0.163 0.871
AT R % (% ) 11.62(7.22,11.62) 10.58(1.68,17.37) -0.191 0.849
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%3 PPGLs SR EE CTHEX tbn, % ;x £ 5;M,(Py,Py)|
i H PPGLs e Xz A P
PE 51 0.064 0.800
Tk 65(52.00) 63(50.40)
Pk 60(48.00) 62(49.60)
AR (%) 48.14 1471 50.20 + 10.79 1.265 0.207
Jifr9eE A/ (mm ) 48.00(38.50,64.50) 23.00(17.00,28.00) -11.190 <0.001
Jih I T 2 7.803 0.005
L) 79(63.20) 99(79.20)
ANFRI 46(36.80) 26(20.80)
PARIRIE 60(48.00) 8(6.40) 54.622 <0.001
W32 21(16.80) 0(0.00) 22.926 <0.001
4k 20(16.00) 9(7.20) 4.720 0.030
928 A RELAC 1L A5 42(33.60) 4(3.20) 38.470 <0.001
TR 37(29.60) 4(3.20) 31.772 <0.001
RREER RN Y4 62(49.60) 2(1.60) 75.605 <0.001
4 3% RV R (% ) 20.00(5.24,29.43) 34.81(21.91,44.08) -6.577 <0.001
AHRT B 2R (%) 11.61(2.70,17.56) 23.84(14.04,31.39) -6.941 <0.001
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