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Superselective clamping of renal artery in laparoscopic partial nephrectomy. primary experience sharing
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[ Abstract ]|  Objective ~ To evaluate the feasibility and safety of superselective renal artery clamping technique in
laparoscopic partial nephrectomy and to assess its short-term effect on postoperative renal function. Methods Totally 23
patients, who were diagnosed as having renal malignant tumor and treated with transperitoneal laparoscopic partial nephrectomy
by the same doctor at department of urology, Changhai Hospital from June 2013 to May 2014, were included in the present
study. Superselective technique and traditional renal artery clamping technique were employed in group A (10 cases) and group
B (13 cases), respectively. The operation time, intraoperative blood loss, postoperative renal function and other clinical
parameters were compared between the two groups. Results Compared with group B, group A had significantly increased
operation time ([ 257. 60 = 22.03] min vs [ 199. 08 == 36. 70 ] min, P<C0. 05), intraoperative blood loss ([ 220 + 57. 01 ] mL
vs [71. 54 + 30. 51 ] mL, P<0. 05) and postoperative incision drainage ([ 113. 33 & 24. 82 ] mL vs [ 68. 08 &£ 28. 88 ] mL, P<C
0. 05), and there were no Grade [[[-IV complications such as massive bleeding or urinary leakage in the two groups. But patients
in group A had slighter renal function damage postoperatively in the early stage compared with group B, as demonstrated by

slighter eGFR decrease ([3.14 + 7.227% vs [15.26 + 9.53]%. P<C0.05) for a similar ischemic time ([28. 60+8. 17 ) min
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vs ([27.8546. 16 ] min). Conclusion Superselective renal artery clamping does less harm to the kidney than traditional main

renal artery clamping in laparoscopic partial nephrectomy, and it is worth further research for its benefit in early-stage renal

function recovery postoperatively.

[ Key words ] kidney neoplasms; laparoscopic partial nephrectomy; selective clamping; zero ischemia
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Fig 1 CT imaging reconstruction of renal arteries and

selective clamping of the targeted artery supplying tumor
A: Enhanced CT of the kidney, the arterial phase;
B:Three dimensional CT imaging reconstruction of renal
arteries; C; Mobilizing the targeted renal arterial branch from
the proximal end to the distal end along the vascular;
D:Marking the targeted renal arterial branch with suture
loop; E: Clamping the targeted renal arterial branch; F: Remo-
ving the hilar tumor by the selective artery clamping method
(Note: the arrow shows the renal vascular, which is the grade

3 renal arterial branch supplying the tumor)
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Tab 1 Clinical parameter comparison between the two groups with different renal artery

clamping methods for laparoscopic partial nephrectomy

Tts
Clinical parameter Selective artery clamping Main artery clamping P value
group(n=10) group(n=13)
Age(year) 49.80+10. 18 53.69+9. 37 0. 45
BMI(kg/m?) 22.16+2. 21 24.96+2. 30 0.03
Tumor size d/cm 3.00£0. 60 2.8840.71 0.75
PADUA score 7.40+1. 14 7.15+0. 80 0.61
ASA score 1.80+0. 45 2.00+0. 00 0.11
Operative time 7/min 257.60+22. 03 199. 08+36. 70 0. 00
Estimated blood loss V/mL 220. 0057, 01 71.54+30. 51 0. 00
Ischemic time ¢/min 28.60+8.17 27.8546. 16 0. 83
Drainage volume® (mL/d) 113. 33424. 82 68. 08+28. 88 0. 01
Hospitalization time ¢/d 11.80+1.92 13.4642.18 0. 16
Postoperative hospitalization time z/d 9.20=0. 84 8.77+1.24 0. 49
Preoperative eGFR[mL/(min ¢+ 1. 73 m?) | 105. 40+7. 33 97.084+13. 70 0. 22
Postoperative eGFR*[ml./(min+1. 73 m?) ] 101. 80+5. 70 82.79+17.28 0.03
AeGFR® (%) 3.1447.22 15.26%9. 53 0. 02
AeGFRY (%) 4.9247.48 9.10+13. 68 0. 53

PADUA.: Preoperative aspects and dimensions used for an anatomical classification system; ASA. American Society of

Anesthesiologists . *: The average value of the first three days postoperatively; ”: AeGFR = (1— postoperative eGFR/preoper-

ative eGFR) X100%; ©: The value at the third month postoperatively; eGFR: Estimated glomerular filtration rate



+ 186 -

TR REEM 201548 2 .56 36 %

RIS & I

SR B R VIR A S B REIR S ik 7 I R 2
TEALFR R R AT LA B D BE TR OR B (B A
AARFR LA B AR v £ B ke i B ] G v ke ot EF (7] 52 =
A FARIRAER 5 ) i K IR A AT BB 3E 2o 2 R T Be
BRI . DAEL SO B X ki 2 —
FEMIM A2 68 77, HELHEFE 20~30 min Y28 2BFRR N
I T 0L I R T ) R A 2 % U T AN
G B F 7 || WRGERE B8 L T S 0 P 28 7)) L e e
55 s R b L BEL OB 4 L 3 A Ry e A Y L
SR A AR MR LIRS . SR, A
WL T AF K AN B 52 31 B BE . Thompson 511X 362
(B r St 4 o RELRT P 97 B A DB AR AR
AR5 B D RE AT [0 B 53 A A B . B AR DA Il
i) 25 min Sy BRXJ E HEAT 73 2 RE 08 B0l ]
HRJE B DI REAS 42 1 JL A, H 0 SR B il e
[E] AR Sy 2 2 11 7 25 45, ) e L B5F ] B3 1 1 min
BEARG I APE S DI Re AN 4 i 4 JiE R B D) g
AN IV I A JRURS: 43 36 5 96 Fn 6 %6 . i EL & L
PR TR B e 0 22 4 i B AL il = B S R R
IFE X e L ) T 52 3 52 A8 AT | A D RE LA KO
PSRN S5 22 R 3R B ) 5 2E T T W A A1k
PR R i 42 A BR P DA S PR IRAE . A TR B
3D R A rh BEL DRI 4 VB LA ) T PR A A R 3 I )
ARAEF | AR X B ol /b B R v Y i g B4
SRR S8 B Th B A4 £ B 25 1 AT I FIR ) 1 4
R P e o, P 5L 2 A0 55 R e 1 A2 e 5 L) Ak
5

2003 4F, Guillonneau 257 S S 3 386 76 T6 5 3 ik
ML RELT 25 4T 52 B 12 81 B 5 B R 43 DI R %)
RS T 2R e SRR B R TR T S
B By AT AT . SR, S BT S bk 2 T 0
B DI BR A LE » T BEL BT A4 2 e i B0 R B R 4Ef
AR B A2 LA T R R B D R A T
U AHHFARSRAEHERE R P i TR YIS R
RREARGIFRIE KA R, FARLZ &N 2
B A I EET ) SRR B0 Ik 43 S LB R S
o BELITARR S 5 8l ok 20 S S e it 3 R Jmy BR 7
i K HLARIT 22, AR (e B B H U 2 520 BE A
B M DR AR B L 1l R AE R R I O =2 1) ) o7

JEH . Desai S T HLE BB DIBRA o
3 S W Sk 73 S BE WA B ik 3= B WA 19
BFE BT ARIITORL, BARATE P2 i I A A
s R DR (BN e e = G =
3 3BT A i 01 P D BE S2 45 W1 AR T 32 FHL B
41€0% vs 11%, P=0. 01), 5 T A1 A 1fF 73 45 S 2%
e N T HE— IR [ BB A X D RE Y i
WsZm AR L T B E ARG 3 A E
DIRERY G Bl » 25 R4 7 WAL B8 P D REAY T
FEEEZE T ICGETT 270 o (B ARE S L IA Sy P IfiL
B BHIB 5 R Xt B D RE RSN AN A AE 22 0] . A
AHIRFER I D RE A 7 AN BEHEBR (e 000 A 19
AREEAE RIS G B DI RERSE A o [R] I, FRATTHA 2= 217
3 S ok RELUTRE 7 e 6 D70 5 R O R A A
PCE AW 5| i BV Al O 457 - A 08 B 35 AR, D05 % ik
.45 A P 8 P e s S5 B it L AR R P i
AR RE M A B BRI S 20 8. AT 3
BHLIBTZH e a2 L3R T 1 BB A B e A
B HA A L5 g 300 mLL, A AP 8 i I35 T
Je EEUEON TR ST AR IR — N

DATEAIF T B S 10 g DX 0t % B sl Bk f D
FEVERELIT A H AR ML . (HE . AN R B9 Besh ikl fE
JEAN RIS ) L 5 52 A r LT 4 X B i P A7
TERER D] I 1~ 2 i) B sh ko Sc 240 T 1 52
GhaTin 3 UL B T SN o B MERE
o TR TR i e DR S A 1 ) 3 ok T g
h SRR S B4 1078 73 52 A BEB K A b 3 22 6
TR LA Ay e i, X3 53 00 £ B 1) S T, AR
IR rhtés B 92 o B B 52 A A R IR — 2B S Kk S 1
AR BHIET B AR A e 6 08 2 232, 4 il
3 Gy 32 AL 3 B Begh bk w3 o Bk R 903
S A A BRI AE AR R P D S LT . o3 RS2
PRLILAE 73 S0 R JBE R X — T T 2% T S 8/
R BT BR ] 1 T A A 45 A1 2 1 o A BT 2 8 A X A
HE » 75 —J7 T 2 2 T BB S kAN Il B O
7 Tia) » AL 18] A4 LA 25 8, JE R 2 F AR If
AT S R R AR HR R A At A A L2 B
W NI, BRAE AR BB IR KCF BE R A 1
(R BELIT S0 ik 73 32 o e A3 ) B A I3 7 >4 2 o T
FEIM AR — G Bk 73 5

AR rh R L PR AR 2 B F bs 23 SZBhikcR



S5 2002 WS AR R R Sk o0 S REITR AR 1R 2 R I B W B DTBRAR HR 020 1

« 187 -

T i B R AT S AR R . Shao S5 il R
FARCIE CT 8 B 2 fbk — 24 Pl 45t B ff e 155 BEL BB 174
HAR B BB BRI MR ] 3k 9300, ASBIFFER
FI 64 HEBRBEsg 5 CT S sh ik — 48 B1MR 1 i
BINIGEAT VI3 30 K HES MR A 5 28 o DT 7 AR BEL B
O3Bk AR IR B RSCR R S BRI $ E) CT
P HARSIAK. 6548 FAR A A v AT TR
TARMAE BTG B T4k - BTy LT 2 ' sk
T B ) Bl kO g S 2 TS AR R H
PRIPSE . AR R 0 SR BE S T 70 R AR BT AR
FRG AT PR A B RS T G A AR X O
ZA RS 2 o BELBT B4 1005 10 {3 e 5 BELIT 15358 4 1)
BRI BT HE R el BT IO 1 O

i LT o 1k 5V B0 IOk BEL B A W D 1Y
W0 FAR T e R 3 bk T BHITA A7 ] 3 I Ik
TEES RS B I RER R, BARTR o 2y
Hh I TR A AN 2 R I 30 ) 2#  5
ORI T 8 H M AR S I A A RS AR 2
G AT . ASBIETE Y SR BRAE A T BIF T4 R D [B]
PERITZE A /AN 1 e 4L mT REAF A6 fi e+ 1%
PRI B o VIBRA R B D R 9] 52 i 47 7 2k
— BT

4 FEmHR
FT AV 75 BARSOR P B ATA A1) 45 0P 22
(& % XX #k]

(1] BERE. W BERE AN . PN O o fi. fLTRE . AR
2014 b B BRAMRHER R 2 WG IT FE LML, bt
AR AL, 2013:6-7

[2] Wein A J, Kavoussi L. R, Novick A C, Partin A W,
Peters C A. Campbell-Walsh Urology[ M. 10th ed.
The United States:Saunders, 2011:1657-1658.

[3] Secin F P. Importance and limits of ischemia in renal
partial surgery: experimental and clinical research[ J].
Adv Urol, 2008. 102461.

[4] Ficarra V, Novara G, Secco S, Macchi V, Porzionato
A, De Caro R, et al. Preoperative aspects and dimen-
sions used for an anatomical (PADUA) classification of
renal tumours in patients who are candidates for neph-
ron-sparing surgery[ ] ]. Eur Urol, 2009, 56: 786-793

[5] Levey A S, Stevens . A, Schmid C H, Zhang Y L,

Castro A R, Feldman H I, et al. A new equation to

estimate glomerular filtration rate [ J]. Ann Intern
Med, 2009, 150 604-612.

[6] Thompson R H, Lane B R, Lohse C M, Leibovich B
C, Fergany A, Frank I. et al. Every minute counts
when the renal hilum is clamped during partial nephrec-
tomy[ J]. Eur Urol, 2010, 58; 340-345.

[7] Guillonneau B, Bermudez H, Gholami S, El F H,
Gupta R, Adorno R J, et al. Laparoscopic partial ne-
phrectomy for renal tumor: single center experience
comparing clamping and no clamping techniques of the
renal vasculature[ J]. J Urol, 2003, 169. 483-486.

[8] Hotston M R, Keeley F X. Laparoscopic partial ne-
phrectomy without ischemia [ J]. Arch Esp Urol,
2013, 66 146-151.

[9] Nadu A, Kitrey N, Mor Y, Golomb J, Ramon J. Lap-
aroscopic partial nephrectomy: is it advantageous and
safe to clamp the renal artery? [J]. Urology, 2005,
66. 279-282.

[10] Shao P, Qin C, Yin C, Meng X, Ju X, Li J, et al
Laparoscopic partial nephrectomy with segmental renal
artery clamping: technique and clinical outcomes[]J].
Eur Urol, 2011, 59. 849-855.

[11] Martin G L, Warner J N, Nateras R N, Andrews P E,
Humphreys M R, Castle E P. Comparison of total, se-
lective, and nonarterial clamping techniques during lap-
aroscopic and robot-assisted partial nephrectomy[]]. ]
Endourol, 2012, 26. 152-156.

[12] Nohara T, Fujita H, Yamamoto K, Kitagawa Y, Ga-
bata T, Namiki M. Modified anatrophic partial ne-
phrectomy with selective renal segmental artery clam-
ping to preserve renal function: a preliminary report
[J]. Int J Urol, 2008, 15; 961-966

[13] Desai M M, de Castro A A, Leslie S, Cai J, Huang E
Y, Lewandowski P M, et al. Robotic partial nephrec-
tomy with superselective versus main artery clamping:
a retrospective comparison[ J ]. Eur Urol, 2014, 66
713-719.

[14] & .38 L2, 20508 W IRAR , JBpR e, BRI, 5.
' B 20 DK BELORT B 35043 DT B3 AR B9 R DG i e L .
FRARIL IR AN . 2013,34; 587-590.

[15] Shao P, Tang L, Li P, Xu Y, Qin C, Cao Q, et al.
Precise segmental renal artery clamping under the guid-
ance of dual-source computed tomography angiography
during laparoscopic partial nephrectomy[ J]. Eur Urol,
2012, 62. 1001-1008.

[Axsmig] STEZAE



