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Surgical management with radical nephrectomy and thrombectomy has often been performed in renal
cell carcinoma (RCC) with tumor thrombus infiltrating the inferior vena cava (IVC). We retrospectively
reviewed the outcomes of IVC resection without venous reconstruction in patients with RCC and IVC
thrombus at our institution. Eight patients with right RCC underwent radical nephrectomy and IVC
resection superior to the level of the renal vein without venous reconstruction from August 2005 to February
2015. Thoracotomy, liver mobilization, and extracorporeal circulation were performed based on the IVC
thrombus level. We assessed surgical outcomes, perioperative complications, and survival. At presen-
tation, four patients had level IIla IVC thrombus, three had level IIIb IVC thrombus, and one had level IV
IVC thrombus. Perioperative imaging showed that three of the four patients who underwent neoadjuvant
molecular targeting therapy achieved down-staging of the tumor thrombus level. The median operative
time was 406 min, and the median estimated blood loss was 3,135 ml. With regard to IVC resection-
associated perioperative complications, one patient needed extracorporeal circulation with IVC ligation and
Pringle maneuver owing to low blood pressure. Another patient underwent temporary hemodialysis for 8
days after surgery. There were no perioperative deaths, and none of the patients required permanent
hemodialysis. Three patients survived the mean observation period of 25 months, including one patient
with no recurrence. Three patients achieved long-term survival of more than 2 years. IVC resection
without venous reconstruction may be a feasible option for patients with RCC and IVC tumor thrombus.
Further study is needed to determine the most appropriate candidates for this procedure.

(Hinyokika Kiyo 62: 287-294, 2016)
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Fig. 1. Typical clinical presentations in the patients with renal cell carcinoma and inferior vena caval thrombus.
(A, B) The patients with suspected inferior vena caval invasion of tumor thrombus (case 8). (A) T2-
weighted magnetic resonance imaging (Coronal section). (B) Computed tomography images (Axial
section). White arrows show invasion of tumor thrombus. (C, D) The patients with complete
obstruction of inferior vena cava due to tumor thrombus (case 7).  (C) Computed tomography images (C:
Coronal section, D : Axial section). White arrows show complete obstruction of tumor thrombus.
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Fig. 2. Our methods of vena caval resection without venous reconstruction.  The schema of three types of
right radical nephrectomy and vena caval resection without venous reconstruction.  (A) Left renal
vein connecting to the IVC at the proximal end of inferior vena caval resection. (B) Left renal vein
connecting to the IVC at the distal end of inferior vena caval resection. (C) Left renal vein

disconnecting to inferior vena cava.

Table 1. Patient characteristics

Clinical

Maximum diameter

Preoperative IVC' Thrombus level and

Case Age Gender ECOG-PS stage of kidney tumor (cm) Metastasis filter replacement neoadjuvant treatment

1 63 Female 1 cT3bNOM1 20.0 Lung, bone Yes 1IIb

2 70 Male 0 cT3bN2M1 6.5 Lung, bone, LN Yes IITa

3 83  Male 0 c¢T3bNOMO 9.5 — No IIa

4 65  Female 2 cT3bN2M1 12.0 Bone, LN No 1IIb

5 62 Male I cT3bNIMI 15.0 Lung, LN Yes Ja>ll

6 68 Male 0 cT3cNOMO 5.5 — No IV
Sunitinib

7 64 Female 1 ¢T3bN2M1 13.5 Liver, LN No a1

8 64 Male 4 CT3bN2MI 8.0 Lung, liver, LN No Hb-Illa

ECOG-PS : Eastern Cooperative Oncology Group Performance Status, LN : lymph node, IVC : inferior vena cava.
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Table 2. Outcomes in patients with renal cell carcinoma and inferior vena caval thrombus treated by radical nephrectomy and vena caval resection

Survival (months)

Additional
therapy

status

Nuclear ~ Margin
grade

Pathological
stage

Pre/ Histological
gn o/d) subtype

postoperative
Cre

erative
cations

Perio;
compﬁ

rative
(min)

Operativi
time

Blood

loss (ml)

Pringle
maneuver

Temporary
ardiac arrest

Liver
mobilization ¢

IVC resection
method*

Case

Cancer death

GEM + ADR
Bone radiation

G3 Positive

Spindle pT'3bpNx

0.55/0.63

333

1,941

No No

Yes

4
Death of liver failure

ARF (GIVa®) 0.80/7.92 Clear pT3bpNx  G3<G2 Negative

305

No No 449

Yes

82
Death of other disease

G3 Negative

Spindle pT3bpNO

0.94/1.36

372

1,987

No No

Yes

3
Cancer death

G3<G2 Negative Bone radiation

Clear pT3bpN2

0.86/0.63

590

No™ Yes 7,329

Yes

58
46

Sunitinib

NA

G3<G2 Negative

G3
G3<G2

Clear pT3bpN1

1.23/1.39
0.99/1.15

Tleus (GII)

486
439

4,087
5,012
2,183

No
Yes

No

Yes

pT3bpNO
pT4pN2

Clear

No

Yes

Pazopanib

Positive

Clear

0.58/0.55

370

No No

No

1

Death of cardiac failure

o I .
936 A%F<%5Q|> 0.86/1.75  Clear  pI3cpNx G3<G2 Negative

Yes* Yes 19,669

Yes

gemcitabine, ADR : adriamycin, * The vena caval resection methods according to Fig. 2, ™ Femoral vein-

Clavien-Dindo classification”, I Intraoperative complication by JCOG classification®”.

, AHF : acute heart failure, NA : not assessed, GEM :

ARF': acute renal failure, PE : pulmonary embolism

. Postoperative complication by

Femoral vein-superior vena cava bypass

I

ascending aorta bypass,
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Fig. 3. Overall survival in patients with renal cell carcinoma and inferior vena caval
thrombus treated by radical nephrectomy and vena caval resection.
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