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Venous Invasion of the Urogenital Malignant Tumors
—CT and Sonographic Evaluations—

Shigeo Takebayashi, Kengo Matsui, Teruo Kohdaira*, Ryuichi Nishimura .
Hiroyuki Oshima* and Shudo Takai*
Department of Radiology and Urology*, Yokohama City University School of Medicine

Research Code No.: 518, 519

Key Words: Urogenital malignant tumors, IVC, Renal vein,
Tumor thrombus

CT scan and sonography for the detection of tumor thrombus in inferior vena cava (IVC) and renal
vein were clinically evaluated for 62 patients with urogenital malignancy. The patients selected for the
present study consisted of 38 cases with malignant renal tumor, 11 with bladder tumor, 8 with testicular
tumor and 5 with prostatic carcinoma. The IVC tumor thrombus was demonstrated 9 patients; 7 renal
tumor cases and 2 testicular tumor cases. Thrombosis in the latter two occured by the invasion from
lymph node metastases of the tumor. The tumor thrombus in renal veins was proved in 8 cases of the
renal tumors.

The sensitivity, specificity and accuracy of CT scan for the evaluation of the IVC tumor thrombus
were 89%, 96% and 95%, respectively. And those of sonography were 78%, 94% and 92%, respectively.
The sensitivity, specificity and accuracy for the evaluation of renal vein thrombus were 62 %, 80% and
76% by CT scan, and 50%, 80% and 74% by sonography, respectively.

The contrast enhancement with bolus injection from foot vein was a useful method to detect the IVC
tumor thrombus with CT scan. However, “pseudothrombus’ pattern due to mass of contrast solution
unmixed with blood, should be ruled out. In contrast, sonographic studies including physicodynamic
studies of vein blood stream with Doppler technique were found useful to detect the IVC and/or renal
vein tumor thrombus. However, acoustic shadows due to bowel gases occasionally interfered the
detection of these thrombi. Usually, the renal vein tumor thrombus without vein dilatation was hard to
be detected with either CT scan or sonography.

In conclusion, both CT scan and sonography were found to be useful and important procedures as
non-invasive examinations to detect the IVC and/or renal vein turnor thrombus.
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Table 1 The cases of IVC and renal vein tumor thrombosis in urogenital malignant tumors

N c5ad No. IVC tumor No. renal vein
’ thrombosis tumor thrombosis
Renal tumor 38 7 8
Renal cell ca 25 4 4
Renal pelvic ca 7 1 1
Metastatic ca 3 1 1
Wilms’ tumor 1 1 1
Lymphoma 1 0 0
Sarcoma 1 0 1
Bladder tumor 11 0
Testicular tumor 8 2
Prostatic tumor 5 0
Total 62 9 8
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Table 2 Accuracy of CT and ultrasound in IVC tumor thrombosis

IVC. tumor thrombosis
Positive: 9 cases, Negative: 53 cases

TP TN FP

Non- Sensitivity Specificity Accuracy

visualized (%) (%) (%o}
CT 8 51 2 1 0 89 96 95
us 7 50 0 1 4 78 4 92

TP: True positive, TN: True negative, FP: False positive, FN: False negative

Accuracy of CT and ultrasound in renal vein tumor thrombosis

Renal vein tumor thrombosis
Positive: 8 cases (R- 6, L- 2)
Negative: 30 cases (R-14, L-16)

Equi-  Non- Sensitivity Specificity Accuracy

N ‘

TB.IH BB BN ol visadied (%) %) (%)
cT R 3 11 0 2 2 2 50 79 70
) L 2 13 4] 0 3 0 100 81 83
5 24 (] 2 5 2 62 80 76
Us R 2 11 0 2 0 5 33 79 65
; L 2 13 ¢ 0 3 0 100 81 94
4 24 1] 2 3 5 50 80 74

—7, BEEWEE TR 7 5o FTXBIRES
BARHETETH - 7o, o 2 FlBA» 2D
T DHHTETH -7, TDM, EHTABIK?2
FIHBAF AD I DR TE eds o 1o,

TREIRES Mi2ic3s 13 % accuracy (£ CT &
X OEF ML T, FhENS%, 92%T,
Z © 5 b sensitivity i CT ©89%, B & I T
78%, specificity (X CT T96%, #BEWH TUMUYT
#7te (Table 2),

BEIRER MRS & L3800 S EES
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h, LR G, EEBIR2HITH -7,

CTTiohb8HlD 5 bAETEIRS G, £
Bk 2 GlooE 5 GIMBRH FTEETH - 7o hs, Wilms
B & OEE 2 BRI HEBITh - e, LA
AR 2 0, ZEBEIR3 MO 56, Bk
i AREEGNIEN 2 BICH - e,

BE MR T 4 610 S HIRES 22
TEETHERIR, EEBRThLh 26T oT
Boitc, BEEAIIANC 2R SR, =

BT CT I ThH BB L ShIEATH - 2,
IBP3 " 2 o Fo s 3 A W] BE Bl A B IR I 3\ T
5H BTz,

IR ES M © accuracy 1+ CT T76%, *
D 5 HEFEIRILT0%, EB#IkIZ83% TH - e,
BEWETO LD accuracy XT4%TH D, Fo
5 BERL65%, ZMi294% TH - 7z, sensitivity
3 CT, BEHETENER62%, 50% TH o7, X
LlEAD TR ZFhie>WClhiET5 L, CTHh
EOBERE L ERR100% e LT, ARl
CT ©50%, BEH T33% DA T X inh i,
specificity I CT 8 X OB & H1280%TH -
7z (Table 3).
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CTATR ; THEIRA & 0 S0EEABEEI G
Tahieh, IALIETFTABIROERHRITIZL
AAH—TRELX2 LDTERI L bk, g
BEEZLNBHAR LI ETESRELEE S A
o, ABEEIRICH S in KR IUR B X O A L&
bhighofehy, HEEIRX D EE L 2T KBk
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(A): Contrast CT scan with bolus injection from foot
vein ; The dilated [VC is noted as the slight opacification
with low density area in it’s lower portion. The dilated
ascending lumbar veins are observed clearly as the collater-
al pathways (long arrows).

(B) : Sonograms; Upper left: The mass is noted in the
ventral portion of the right kidney. Upper right: Hyper-
reflective echoes are present in the lower portion of the
dilated IVC (arrow).Lower left ; On right coronal scan, the
IVC is abruptly dilated from the level of the right renal hilus
(arrow). Lower right; The hyper-reflective echoes in the
IVC extend to the level of liver on longitudinal scan.

(C) : Cavogram:; The IVC is not opacified and dilated
ascending lumbar veins as the collateral pathways are
clearly seen.

K : right kidney, M : renal mass, A: aorta, C: IVC, L:
liver.

Fig. 1 Case 1. A 73 year-old male, right renal cell carcinoma with IVC tumor

thrombosis.

[EE ke & 20 L (Fig. 1-A). kL Tih, EHLEREAOAF v viCTmED
BEHETR  BEsboAF + VI TIEAL FFf T R#iRicE cHRB L C\wic (Fig. 1-B).
TRERAIZE VL0 =2 - RBE I hich, FAEIRERATR QNI chHIALI

AHE#EIRS L O To FRBIRIKEA P A0 EITEEEIR A & bR (Fig, 1-0),
D EARTETH-7, LELERETO R fEGI 2. 331k, Bk, BAEE, HEERY ¢

F v v HIXEME L Y EAlO T XERESE HiER
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TRANSVERSE SCAN LONGITUDINAL SCAN
(B)

(A): Contrast CT with bolus injection from foot vein; The lymph nodes
metastasis is noted as the mass adjacent to the IVC and aorta. The partial
filling defect in the IVC (samll arrows) and dilated ascending lumbar vein (long
arrow) are markedly observed as the collateral pathway.

(B) : Sonograms ; The mass is observed adjacent to the IVC, and internal

echoes are seen in the IVC.
M : lymph nodes metastasis, A : aorta, C: IVC

Fig. 2 Case 2. A 33 year-old male, testicular tumor with retroperitoneal lymph
nodes metastasis and IVC tumor thrombosis.

CT F}\I'E, . TEE%&HH—&?IJ‘ 5 69;%".;%&)\15% CT = ) bhic (Flg 2_]3)
T, FABIRAEC ) ¥ B L% % b h 5 COIERITE, Tk, RAOFREML L
OB S, ARCTABIRAO filling defect  KMERAREL, SbRESRMCIHESYE L
B LOTA L ETEBR FRCBESh, T fe.

KEIREES e & 2 hi- (Fig. 2-A), FEFI 3. 616%, Bik, HBE, Vv BB,
BEERMR , TASRIMECE L CEE =2 — CTRrR ; iRy 60 SR EFE A SR EIT S

DEBEENhD L LB, FTABIRNCHE==2 - f, Zo CT B TRIKK LA TABIRA BRI
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TRANSVERSE SCAN
(B

LONGITUDINAL SCAN

-

(A) : Contrast CT with bolus injection from the cubital vein ; The dilated IVC

with inhomogenous density is noted as a finding of thrombosis.
(B): Sonograms; The IVC is compressed anteriorly by the lymph node
metastasis, but no other abnormality is observed.

(C) : Reexamined contrast CT with bolus injection from foot vein ; The IVC

is clearly drawn as normal (short arrow), and the retrocaval mass is noted

(arrow).

A aorta, C: IVC, M : lymph node metastasis

Fig. 3 Case 3. A 61 year-old male, right renal cell carcinoma with lymph node

mmetastasis.

B A bh, MmEssgEbhie (Fig 3-A).
BEREAFR  FAEIREL AT CEBEL T\ 58
B2 -0BESh, TAERAOMBYES =
2 —BirA LD BRI -7 (Fig. 3-B).
FDTHT I M FEBIRE b EEALEY
CT T, iR & T AR I C#TIC X, Tk
BRI —cEE Eh, Mo\ & 238 L

7z (Fig. 3-C).

IEGI 4. 348%, i, B,

CTR  TEE#IREL b 0 Z8IEASE CT
TTFREBIRICRER O ERIIRSBZE X h, Mk
DEENEbIT (Fig. 4-A).

BEER  BEEWEE TR TABIRILIES
&chy, V5 -BBrIzmE 2 —-vIIE
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¥eho1o (Fig. 4-B).

o CT B TEBIRY S0 FHEEABEEI
TH Ui\ B “pseudothrombus” < & — v &
EZzbhic,

EFS. 421, B, EEAE

EB#IkE CT B CIEBRBUEA A b H (Fig.
5-A), BERBTRE LV r0=a —HFESHh
(Fig. 5-B), &b IEXDFED bhEFMmME L2
Wrxht, FTABREZCT RIVBIERELER
Bchoto,

FEGI 6. TORE, bk, EEE.

CTFiR  EBBIREOILANBE I,
M & #E % b s b ERIUKILFED bhis
heic,

BEEFR ) EB#IRE CT TR & Rk
NED LN, mMEEELLhAHGYIL=
2 —-BEIhhot, LALCTHRLED

(A) : Contrast CT scans with bolus injection
from foot vein; Upper; The irregular shaped
filling defect, a finding of thrombus, is seen in the
IVC at the level of right renal hilus. Lower ; The
oval shaped filling defect is also seen in the IVC
at the level of iliac crests.

BABESHAMGELME M35 H12F

TRAMSVERSE SCAN

TOWARD

ha ‘_I'ra"’-ﬂ_mlf. P e
AWAY

T :‘\-—-—-"I f,-‘\..._,_..-..}l =

LONGITUDINAL SCAN

DopPLER

(B) : Sonograms ; Upper left ; The scan corre-
sponding to that of CT in the upper in A reveals
normal IVC. Upper right : The scan correspond-
ing to that of CT in lower in A also indicates
normal IVC. Lower left ; Normal IVC is also szen
on longitudinal scan. Lower right; The flow
appearance of the IVC is also normal with Dop-
pler technique.

The fllling defect found in contrast CT scans
with bolus injection from foot vein (A) is con-
sidered as the “pseudothrombus” pattern.

Fig. 4 Case 4. A 34 year-old female, left renal cell
carcinoma.

CEBEOFETIEEL 2o,

F4F 3927 CTHR, 230t RTIhics
4932 CT T, TTOERKBRIPBRTHE
HoMHTERBIRL Y I h, BHEATE
PREEC X 5 BRRECIEA L2 2 hie (Fig. 6
-C).

BEIRES  BENOSHOBHBEIEL & b1
A LEEBIROBRME BRI L (Fig. 6
-D).

V. & =

B ds U A Bk s X O K iRES IO
RAFE Y, BMEBCY o TETRILDHNI%BD
533% &\ bR TV B, FOFIERTRICKE
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Fig. 5 Case 5. A 42 year-old male, left renal sar-
coma with renal vein tumor thrombosis.

(A): CT; The left kidney is almost relaced
with a huge and inhomogenous density mass. And
the left renal vein is dilated with tumor thrombus
which is seen as a low density area (arrow).

(B) : Sonogram ; The renal mass is observed as
a inhornogenous echoes area, and the left renal
vein is also dilated with hyper-reflective echoes
(arrows).

C:IVC, A: aorta, M : mass

B HIck, IFEFRIIS%EHREZIAT
W AN, T, BEMCEE RO T ABIRY
—HWE LT T A HRAAVBRB X 5t -
Thbit, ZoHENPHEIR TS,

Y1, BUADRBESZESRERT CH T,
SEbhbhDERLCEABEFIOZ L, #
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(A) : Routine contrast CT study: The dilated left renal vein is
seen.

(B) : Sonogram; The left renal vein is dilated, and equivocal
tumor thrombus is diagnosed. However, no definite thrombus echo is
detected.

(C) : Dynamic CT study; Early homogenous opacification of dilat-
ed left renal vein is noted at the same sequence of the aorta
opacification.

(D) : Selective renal arteriogram ; The opacification of dilated left
renal vein is noted at the arterial phase, suggesting to the AV fistula
due to the renal cell carcinoma.

A : aorta, RA : renal artery, V: renal vein, M : mass

Fig. 6 Case 6. A 76 year-old female, left renal cell carcinoma with AV fistula.

BIrTEE L L, CT LB h ABBEHEANZED bhis TRWBENRBEB LS ETHAB, ok 2RiNEE
WETIERERTE, LiL, BEEHEEOCEA LTiER, BAYARNFARSE BT LD, &
RBA Y ADFEEE OB T ABIRSHEH S h RE»BEDAF+ vERLTLREARTRETH 5
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