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Robotic-assisted laparoscopic nephrectomy (right) combined with inferior vena caval thrombectomy for level [

tumor thrombus: the first clinical case in China
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[Abstract] Objective To report the first clinical case of robotic-assisted laparoscopic nephrectomy(right) combined with
inferior vena caval thrombectomy for level [[ tumor thrombus in China. Methods A 73-year-old female patient presented with
“gross hematuria and flank discomfort for 4 months” was admitted to our hospital. Preoperative CT scans revealed a 4. 9 cm X

4.7 cm right renal cancer, grossly extending into the inferior vena cava (IVC, length of the IVC tumor thrombus: 4.6 cm).
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After three months of neoadjuvant targeted molecular therapies (TKIs), the tumor size reduced to 4.3 cmX4.4 cm on CT and
the IVC tumor thrombus length reduced to 3. 3 cm. IVC filter was placed cephalad 2 days before surgery under DSA
intervention. The patient was placed in recumbent position during the operation; a 12-mm optical port was placed to the right of
the rectus abdominis at 2 cm above the umbilicus. Two 8-mm robotic ports and three 12-mm assistant ports were placed
percutaneously under direct visualization through a stab incision. The robotic system was then docked, with the colon reflected
medially and the duodenum kocherized. The IVC sheath was opened, and the IVC was dissected circumferentially above and
below the insertion of the right renal vein to the extent dictated by the length of the thrombus. With the right renal artery
dissected and transected, the vessel loops were used to create modified-Rummel tourniquets. The vena cava below and above
tumor thrombus, and the left renal vein were cross-clamped. With the vessel loops cinched down completely and secured by
hem-o-lok clips, the wall of the IVC was then incised longitudinally for approximately 5 cm. The tumor thrombus was delivered
intact along with the invaded IVC wall. The IVC was closed and tourniquet was loosened. After adequate hemostasis was
achieved, the specimen was placed into an entrapment sac and incisions were closed by layers. Results The procedure was
smoothly completed. The total operating time was 363 min and the total IVC cross-clamp time was 47 min. The estimated blood
loss was 1 200 mL.. The amount of intraoperative transfusion was 1 200 mL. and 1 000 mL postoperative blood transfusion was
required for a low level of hemoglobin. The bowel function recovered at day 3 after operation and drainage was maintained for 3
days. The patient was discharged 16 days after operation. Conclusion We successfully completed the first clinical case of

robotic-assisted laparoscopic nephrectomy combined with inferior vena caval thrombectomy for level [l tumor thrombus in

China; it is a safe and feasible procedure, but has great technical difficulty, so the patients should be chosen with great care.
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Fig 1 CTA findings after targeted therapy and surgical confirmation during operation

RA: Renal artery; RA’: Accessory renal artery; GV-TT: Gonadal vein tumor thrombus; IVC-TT; Inferior vena cava tumor
thrombus. A. C, E, G: Surgical confirmation; B. D, F, H: CTA finding
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Fig 2 Instrument configuration before operation and intraoperative maneuver

A: Patient position; B, C: Trocar placement and instrument configuration; D: Lumbar veins (LV) dissection and ligation; E:

Hepatic minor veins (HMV) dissection and ligation; F; Cross-clamping of inferior vena cava (IVC) and left renal vein (LRV);

G: IVC tumor thrombectomy; H: IVC reconstruction; I: Unclamping and blood reperfusion

2 &5 B

FARMFNFE 1, F A B E] 363 min, T i k3
FELHE 47 min, A1 1 200 mL, R 1 200
mL, RJEH 1 RIFBH TR FIHFRIUEERIT.
ARJE 2L H (Hb) % (64. 0 /L) 23 5 T F A&
MRH M 600 mL,ARJFEE 5 K 400 mL, JoH AL
FARIFRIER A, RIGH 3 RIpHEKEE 510
EERE 3 A, ARJGERE 16 d. AR PR 4G A 1R
718+ B IUE 57 W] 40 B 9% . Fuhrman [T 9%, 2 &% 5 A &%
ITRE s o B T K R M e KR e B R PR A R
WL, T A B . AR T Bt B i i UL K
4300 68.88 pmol/L, M3 BE 5 k84 T 1
MRPCEELS Be TKI $E [ 2593697 .

3 it it

3.1 ARZILOL B EIMORE AR R KO R N TR
DRV 858 et — EL 9 O R B TR B AR =, 2002 4F

Fergany %" B R IE T % 38 8 I 58 T B U1 BR R +
JERE DK O) I B i sh i S 86 F R, 24 kL YL
2006 4 p 5% [E 2 i 28 5 4 J7 B 2% 70 Romero 451
B T 1 58 A E R s R A B U R OR 4 B R Ik
11 S U) IR U AR AR 7R 32 TR v 4 o B 341K
ZEAERRIK A BRI 3 em, AR oA 3 G 2 P
O3 EFR K 76 B OA 10 AR U I R KO R A 9
WA IR e A I IR O, X T8 G e B R
TE3X — AR Z {8 7 T A 18 189 0y I M B T i
JEAT/INGD FIF T R WOk BT B R B R
1t Bk 25 23 LA N SMRETF AR R Ge7E R R FIATL B
12 20 7 T A OE B, WA R PR B2 U T 4R B SR 42 T
VDB A - s e IOk 00 IO AR L A e KR BE AR IE T
AR A [ 3 — 20 B e AR v A L 3/ TR B
D3 0 2 o (4 B 23 AR B Al ohy S8 3 Y B 2 3R 4

3.2 FREBREEFR AMRZERXZEKTH
B 061 K 2 A LA 0 B 4 e R A DD B A+ s
ik 11 g A BOH A 400 26 UE 32 T 3% AR XYl 474 L B



S5 7. AR AL Hh A OF AR HIL R A B A IR B R A B ARA DD BRIDES IR 1T S0 R R R . 767 -

TR AL, 45 PR A SCHR AR ) BB 2 5
AW TE AT HEF AR P BB TS KR 5 b 385 Ty
TR I8 5 A HLa N 4 T B B + Ml e Ik 1T ¢
57 1 U HE AR 1 1 DA A A T R S
3.2.1 KuTEA  FEARFTHEE T L B R 78 5 bF
il BB — BN D0 R RS DA B o . AR 2
R FH T DPAl e 8 Jry 50 o L 45 5 B 5 0 L AP T AR
LGB0 T e 55 B AT T (0 M e ik e B Bt b % %
Wkt FAR T E R EE BA T arEENE L. ¥
5L ¥R 1% (magnetic resonance imaging angiogra-
phy, MRA) Ay 2 K 0 1 i Bk 98 e K3 11 10 < 4
B, HAURAE W I8 90 % ~100% ", {HIE UL 4FE K
Z 28T CT Pl & e, R R B i 1 H 78 s 0 ik
SER R ARG T T ) A R RO RRR S R A Ak B T
93 %A 97 %M Al R A 320 HEURJE CT 0.5
mm 2 IR AT 27 1 A BOR T
I IR A A L O A R A R L D R A
BT RN AL R, A E R,
Wt MRIE S CT, X T 15 i Jiios A 0% A6n i, o o %2
AN 2 SR FH 6 Aoy 5 o A i A i s AL 1) 326 8 L I & g
FEARTT 2 J8 N HEAT L DR R — 38 43 8 e i AR R A,
pEcR i RTINS R NN R S G R 1
G HR AR A R ET R TKIT #2549 3
A A BEAT IR AT CT S8 0 e RO AR R e 4, B
52 g A /0N s e ok i A 3 R 38 A BT 4 . X
£ I T IOk i A ) B O AR A AT R B R ) 2 4
Je , E R A7 A, N A T TR OB AR AN R
BN i 96 R LA B Xk T AR B A S o AR 28 U
HEHZH R, WA ZHEREGEEFARATE
il b AR A A R R E M S RIEAEN S,
ARETHCE B K AR 2R S5 e SR
Jit 2 PRI T AR 22 4 1 2 S
3.2.2 R HAAEHKT RPgEREENAmRLLE
B b G I T A D)L O 3 B R 5% Bh
BAEIRIE . R ERIELIIEE T IEF Ky o, AR
TA B AL . A S, 43 0T B W B R ok
IO S R e Ik, R Sk 1 e B O RT R) JE  k
KB s 7 R AA (51 T AR o & 30 PE A g e 14 A 0 Tk
PN JS i K I, O A8 W 38 22 ) A 5467 3l ik 2
I R RS I e K A 0 B A R AR A KL R T
R DT A7 T e k2 3 e i Jk BEL BB B0 FF S0 AS: 1ef R

I B G SR AR IR e LA S K O R T e kL 2
bk A DK T 20 0 B O . DAL AT BEL DB el EL T e A
PP i Js e DK D 2 B UK U0 O SRR I R R R Y
PR T 0 AR AL K B 45 AT S DAL e D M T
TRB 4026 LA B JT W N IS 58 4D e B b, i i
UK BEL V8T 5 I 750 0 2 B — s MR 326 A7, EL OB I .« 9 A
R O P e K7 B e - e Sk N0 S R DK L O 0L 9

7 v TR A R O A R A S D DK L 3 R
A BT By 176 K O 0 HE L HE bk P i B
U IR I SE S A TRl 0, AT LAY A B 4
A P DB A - R i Ik o 4 KL IR U1 0 BOR: AR #5247
SR ARG SCHR U B A DR
3.2.3 AREAE REGHMIHPIEEL 2 M, E
ot IR L A ZE A KU . Lee 55T TE (9 99 1) R
J5 11 d I A BUT B Bk LR, AR i) R
J& 2T & A AR, R Y KL 600 mIL, RJE 5 5
Kaif 400 mL, A% HEEWARE 48 h 5 I A ]
BUEEL L bk b L) it B 2 @ UK S
PO EE 25 I 5 K 3 43 8 1T i HT IEﬂ (partial thrombo-
plastin time) ¥ |7 50~60 s

g5 bk kTR e bl ds A RS T B UIER AR +

JEE DK 11 0088 A RO R 22 4 nT AT, BRI BOR 4 (H
R s R R TR i P IR DO A TR R
sy tlan N PR, Hf 27 B oA 52 i, H iR
FIT RN — U EE . e R N ™ A A
2 3 W E 8 TR AR — {0,

4 FEmHR
JIr A R P AR SO 88 BT Ao R 45 i 5
(& % X #k]

[1] Edge S B.Byrd D R,Compton C C,Fritz A G,Greene F
L, Trotti A. American Joint Committee on Cancer.
American Cancer Society: AJCC cancer staging manual
[M]. 7" ed. New York, NY; Springer-Verlag, 2010
479-489.

[2] Ljungberg B,Cowan N C,Hanbury D C,Hora M,Kuc-
zyk M A, Merseburger A S, et al. EAU guidelines on
renal cell carcinoma; the 2010 update[ J]. Eur Urol,
2010,58:398-406.

[3] Lawindy S M,Kurian T,Kim T, Mangar D, Armstrong

P A, Alsina A E, et al. Important surgical considera-



+ 768 -

BOFEERF¥M 2014457 AL 35 &

(4]

(5]

L6]

[7]

[8]

[9]

[10]

[11]

tions in the management of renal cell carcinoma (RCC)
with inferior vena cava (IVC) tumour thrombus[]].
BJU Int,2012,110:926-939.

Abaza R. Initial series of robotic radical nephrectomy
with vena caval tumor thrombectomy[ ] ]. Eur Urol,
2011,59:652-656.

Fergany A F,Gill 1 S, Schweizer D K, Kaouk J H, El
Fettouh H A, Cherullo E E, et al. Laparoscopic radical
nephrectomy with level ]| vena caval thrombectomy:
survival porcine study [J]. J Urol, 2002, 168 2629-
2631.

Romero F R, Muntener M, Bagga H S, Brito F A, Sul-
man A, Jarrett T W. Pure laparoscopic radical nephrec-
tomy with level [I vena caval thrombectomy[]]. Urolo-
2y.2006.,68:1112-1114.

Disanto V, Pansadoro V, Portoghese F, Scalese G A,
Romano M. Retroperitoneal laparoscopic radical ne-
phrectomy for renal cell carcinoma with infrahepatic
vena caval thrombus[J]. Eur Urol,2005,47:352-356.
Sundaram C P, Rehman J,Landman J,Oh J. Hand as-
sisted laparoscopic radical nephrectomy for renal cell
carcinoma with inferior vena caval thrombus[]J]. ]
Urol,2002,168:176-179.

Martin G L,Castle E P,Martin A D,Desai P J,Lallas C
D,Ferrigni R G,et al. Outcomes of laparoscopic radical
nephrectomy in the setting of vena caval and renal vein
thrombus: seven-year experience[ J ]. ] Endourol, 2008,
22.1681-1685.

Oto A, Herts B R, Remer E M, Novick A C. Inferior
vena cava tumor thrombus in renal cell carcinoma:stag-
ing by MR imaging and impact on surgical treatment
[J]. AJR Am J Roentgenol,1998,171:1619-1624.
Hallscheidt P J, Fink C, Haferkamp A, Bock M,
Luburic A, Zuna 1, et al. Preoperative staging of renal

cell carcinoma with inferior vena cava thrombus using

[12]

[13]

[14]

[15]

[16]

[17]

[18]

multidetector CT and MRI: prospective study with his-
topathological correlation [ J]. J Comput Assist To-
mogr,2005,29:64-68.
Nazim S M. Ather M H, Hafeez K, Salam B. Accuracy
of multidetector CT scans in staging of renal carcinoma
[J].Int J Surg,2011,9:86-90.
Boorjian S A, Sengupta S, Blute M L. Renal cell carci-
noma: vena caval involvement[J]. BJU Int, 2007, 99.
1239-1244.
Woodruff D Y,van Veldhuizen P,Muehlebach G,John-
son P, Williamson T, Holzbeierlein ] M. The periopera-
tive management of an inferior vena caval tumor
thrombus in patients with renal cell carcinomal J]. Urol
Oncol,2013,31.:517-521.
Cost N G, Delacroix S E, Sleeper J P, Smith P ],
Youssef R F,Chapin B F,et al. The impact of targeted
molecular therapies on the level of renal cell carcinoma
vena caval tumor thrombus[ J]. Eur Urol,2011,59:912-
918.
Bigot P,Fardoun T,Bernhard J C,Xylinas E,Berger J,
Roupret M, et al. Neoadjuvant targeted molecular ther-
apies in patients undergoing nephrectomy and inferior
vena cava thrombectomy: is it useful? [J]. World J
Urol,2014.32:109-114.
Lee J Y, Mucksavage P. Robotic radical nephrectomy
with vena caval tumor thrombectomy: experience of
novice robotic surgeons[ ] ]. Korean J Urol, 2012, 53
879-882.
Ayyathurai R, Garcia-Roig M, Gorin M A, Gonzdlez J,
Manoharan M,Kava B R, et al. Bland thrombus associ-
ation with tumour thrombus in renal cell carcinoma:a-
nalysis of surgical significance and role of inferior vena
caval interruption[ ] ]. BJU Int,2012,110.:E449-E455.
[AXHiE]

BV



