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Surgical management of tumors involving upper renal segment of inferior vena cava from different histological
origins: similarities and differences
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[ Abstract | Objective To explore the surgical treatment strategies of tumors involving the upper renal segment
of inferior vena cava from different histological origins. Methods The clinical data of 32 renal cell carcinoma patients
with inferior vena cava tumor thrombus, 11 patients with primary leiomyosarcoma of inferior vena cava and 8 patients with
inferior vena cava leiomyomatosis were collected from Changhai Hospital of Naval Medical University (Second Military
Medical University) from Jan. 2008 to Apr. 2018. There were 20 males and 31 females, with an average age of (50.1+12.8)
(ranged 26-76) years. All patients were confirmed by pathology and underwent open or laparoscopic surgery. Results Fifty
patients received surgical resection and 1 surgery was terminated. Of the 32 patients with inferior vena cava tumor thrombus,
30 received thrombectomy and 2 received resection of the inferior vena cava (1 case of right renal cell carcinoma with tumor
thrombus did not receive reconstruction of the inferior vena cava, and 1 case of the left renal cell carcinoma with tumor
thrombus underwent reconstruction of the inferior vena cava). Of the 11 patients with primary leiomyosarcoma of inferior
vena cava, 6 received complete resection of the inferior vena cava and the inferior vena cava was replaced by artificial blood
vessel, 4 received partial resection of the invaded inferior vena cava and the inferior vena cava was sutured for reconstruction,

and 1 surgery was terminated after intraoperative exploration. Eight patients with inferior vena cava leiomyomatosis did not
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undergo resection or reconstruction of the inferior vena cava. At a median follow-up of 17 months (ranged 1-36 months),
the survival rates of the 3 groups were 84.4% (27/32), 63.6% (7/11) and 100.0% (8/8), respectively. Four cases died during
the perioperative period, including 2 cases of renal cell carcinoma with thrombus shedding during operation, 1 case of renal
cell carcinoma with inferior vena cava tumor thrombus and 1 case of inferior vena cava leiomyosarcoma resulted in hepatic
congestion and postoperative disseminated intravascular coagulation. Five cases died of tumor metastasis during follow up.
Conclusion There were significant differences in demography, vascular invasion, shedding risk of cancer/tumor thrombus
and prognosis among patients with renal cell carcinoma with inferior vena cava tumor thrombus, primary leiomyosarcoma of
inferior vena cava and inferior vena cava leiomyomatosis. Preoperative comprehensive evaluation of the patient’s condition
can be helpful, but there is no effective method to assess the difficulties of surgery preoperatively or to avoid the shedding of

cancer/tumor thrombus and severe postoperative complications.

[ Key words | upper renal segment of inferior vena cava; renal cell carcinoma with inferior vena cava tumor thrombus;

inferior vena cava leiomyomatosis; inferior vena cava leiomyosarcoma; operative surgical procedures
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Fig1 Preoperative imaging data and surgical procedure of Mayo grade III renal carcinoma with inferior

vena cava tumor thrombus

A: The CT coronal plane image of Mayo grade lll tumor thrombus; B: The CT horizontal plane image of Mayo grade ll tumor

thrombus; C: The upper hepatic inferior vena cava was blocked by a vascular sling; D: The upper hepatic inferior vena cava was

blocked by an atraumatic hemostatic forceps. CT: Computed tomography.

132 BEEAMWTE#KTELAE TFrESKIEES
TR TR R SR KIS . AU T
JhKBE 25157 B I AN R R EE AL, WA A0 s wf ik
TATVIRR S FE RN 25 B BT Js i ik 3 o TS
Uinhi, B % AR R KB YIRR . R Rk
bRig, A SRR INEA A TS (HE
13~14 mm ) & CV-7 42k 5} 6-0 Prolene 4% £k % £
QAT EE (K 2) o WRME R R ICT
JUE, AT RRERS A IR (& 3) .

133 THE#KTFENER TS R
IR Lo AR R R S IR R 5 TR RS s e ok
HAEDL, A BE AT N R BOREA . 5
BE T IEE Kz 2R ERK, FI7E T EEkE AR

s BRI S, SR B IE T s sk iy 4
R (E4) o A4 1 BT E#IK RS2 R A
AF OB EZ T TR, 5 1 RIS
TR, WIMEA FITREREUE R, FREHE A Ak
FRE 2 AN ATIEA FARDIR . RIZm 5iER
A, TR XS TCAE B SR A P SR AT O R A
VIR AL 1 BIEREAETTR, KM rERHED
R, FTEEEIKEs FLAR LA IR R DR 0 ik AR
JEE R IDK XU

L4 BEFRHIFRESBATE TAAT7dEAR
J5 14 d B R AE B R A, SRR R Clavien
DRARGVAR I RAE, = MRIFRAERE LR E T
S



e 720 - BTEESREEFR 2021457 H 42

B2 FREAMTEHKTEEINARE (RILFERTESK BEFEGHIRMZEEHEFREIE
Fig2 Preoperative imaging data and surgical procedure of primary inferior vena cava
leiomyosarcoma (involving posterior hepatic inferior vena cava)
The patient underwent resection of sarcoma and inferior vena cavareconstruction of inferior vena cava by artificial blood vessel.
A: The CT coronal plane image of inferior vena cava showed that the tumor invaded the liver; B: The liver was lifted up and the
inferior vena cava was fully exposed; C: The inferior vena cava was exposed and protected carefully; D: The inferior vena cava

and the tumor were separated integrally; E: The postoperative specimen; F: The inferior vena cava was replaced by poly tetra

fluoroethylene artificial blood vessel. CT: Computed tomography.
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Fig3 Preoperative imaging data and surgical procedure of primary inferior vena cava
leiomyosarcoma (involving liver)

The patient underwent sarcoma resection and partial hepatectomy. A: The CT coronal plane image of inferior vena cava showed that the
tumor invaded the liver; B: The CT sagittal plane image of inferior vena cava; C, D: Three dimensional reconstruction of sarcoma and
inferior vena cava; E: The liver was partially resected and the inferior vena cava was exposed; F: The sarcoma was removed integrally; G,

H: The postoperative specimens of sarcoma, inferior vena cava and part of the resected liver. CT: Computed tomography.
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Fig4 Preoperative imaging data and surgical procedure of inferior vena cava leiomyomatosis

A: The CT coronal plane image of IVC leiomyomatosis; B: The CT horizontal plane image of IVC leiomyomatosis; C: The
CT horizontal plane image of IVC leiomyomatosis showed the tumor thrombus partially invaded the LRV; D: The IVC, LRV, RRV

and RGV were separated and fully exposed during the operation; E: The IVC was resected to remove the tumor thrombus, the

RGV was removed and the IVC was reconstructed; F: The postoperative IVC specimen. CT: Computed tomography; IVC: Inferior

vena cava; LRV: Left renal vein; RRV: Right renal vein; RGV: Right gonadal vein; LIV: Left iliac vein; RIV: Right iliac vein;

IA: Iliac artery.
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