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Relative motion theory in retroperitoneal laparoscopic partial nephrectomy: clinical application and experience

PENG Guang” , WANG Ze-yu* , ZHANG Chao, GUO Fei, WANG Fu-bo, WANG Hui-qing, YANG Bo* , XU Chuan-liang,
SUN Ying-hao”
Department of Urology, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[ Abstract] Objective To investigate the feasibility and advantages of five skills summarized by relative motion
theory in reducing difficulty of suturing the kidney during retroperitoneal laparoscopic partial nephrectomy.
Methods We retrospectively analyzed the clinical data of 89 patients undergoing retroperitoneal laparoscopic partial
nephrectomy in the Department of Urology of Changhai Hospital, Second Military Medical University between Jan. 2014
and May 2016. There were 42 cases in the control group and 47 cases in the skill group. Five skills including “move,
add, push, pull, and shift” were strictly applied to reconstruct the kidney in the skill group, but not fully used in the
control group. Warm ischemic time, operation time, intra-operative blood loss, renal function and complications were
compared between the two groups during and after operation. Results The operations were successfully completed in all
the 89 cases. The average warm ischemic time was (22. 444, 9) min and the operation time was (96. 0411. 6) min in
the skill group; while those in the control group were (24. 544, 8) min and (102. 0+13. 7) min, respectively. and the
differences between the two groups were statistically significant (P<Z0. 05). There were no significant differences in the
intra-operative blood loss, blood transfusion or artery injury between the two groups. No complications such as urine
leakage or post-operative bleeding were observed in either groups. Conclusion The five skills summarized by relative
motion theory are clinically feasible and safe in retroperitoneal laparoscopic partial nephrectomy, and can shorten
operation time and renal warm ischemic time.

[Key words ] renal neoplasms; partial nephrectomy; laparoscopic nephrectomy; relative motion

[Acad J Sec Mil Med Univ, 2017, 38(12): 1486-1490]

[ BH] 2017-05-11 [EZEHA] 2017-09-26

BT % ) kA AEBEEIE. E-mail: doctorpg@139. com; FI5 Wi+:/E , AERE BRI, E-mail: wangzefish@126. com
AFEFSE —fF# (Cofirst authors).

* WfE{E# (Corresponding authors). Tel; 021-31161718, E-mail; yangbochanghai@126. com; Tel ; 021-35030006, E-mail; sunyhsmmu(@126. com



G121 B T A I Bl L S N IV B S A DT AR e B I BRI P + 1487 -

Wit T Js B AR Y e TR B 5 W R 0 DT R
A (laparoscopic partial nephrectomy, LPN) 9 T &
UKz, T1aNOMO B RY B J B & VR YT 1 1t LPN
TR R T 6 T1bNOMO 1A ' i iR o AR
TBYEE VIR AR B TR DIBRARAR 2 Al e £ 10307 T
B, LPN A& B 2 06 & 12 R 48 5 I8 0 i
PR 28 I W B A A 2 R P Bl ol PR A/ I D e 28
B —FFARAR, OO Z R M. 18 VIR
AR IZA S HAT R A D AT W 5 5l
JKE o SR S SRR I AR S R IR 5 48 5 I I A A L A7
TEAS A W0 T AR BRAE 25 () 7 | s = WYl #0510
AR VERERR BRI K S o i R
AR AN A5 2 5 5 ME BE B0 R, U XS T BT Ak
AR IR o RO S T 58 AR ART 38 03 4% 28 i IR S iR A X
B Bl D 5 DG A I e R BRI AR 4 5 5GP Y
FOMERE A B2 50, AREE R AR X 12 2l I B
FIPRGE T 5 RETT:“1 3.2 Jn.3 #fE.4 $7.5 #”,
R 5 A b O 20K 5 B 8% 5 1 O T RS 3l AR AT A%
B AAS SR A O R AT A BT A R . IR 5 R80Ty
AR I Rz S DL aEan T .

1 APRFFE

L1 WsARFA  BIEHEAAARRE 2014 41 =
2016 4F 5 H th [a]— A& 58 it LPN #2389 4,
Horp 2014 4E 1 A 2 2015 4 2 A MR LS F AR
A2 () BB X HRAL 5 2015 4F 3 A AR} 24) 5 K4
IGEAT T RGBS, I ™ A% 38 T )5 W1 F R 4A4E.
2015 4F 3 J % 2016 4 5 HWIRLE A 5 K547+
AR AT BIBE BN ITAL. X IR M 20 #9), 2ok
22 {51 A4 (56. 5212, 9) % 5 F T3 21 55 14: 26 1], 2 %
21 Bl AFI4 (57, 2 11. 8) % . PRALRE 40 B B & b
Je o Xt BRLL IR 7 4 B K43 (3. 240, 6) em, 1541
(3.340.8) cm, B9 TNM g 731 4 % B2l Tla
19937 51, T1b ] 5 s ££ X5 2 Tla 940 5], T1b 1]
T, R ERZH B B ik s 38 . 2 AR Bl ik
4 ) BT BAARE SKE 41 1], ZHUE Sk 6 1.
P4 ROE N AL L P43 (5. 5£2.0) 43, £ 15 41
(5.6£1. 2055, T AR [F]—ARE AT

L2 FARZ#® BESME BT I R
KRG B WE . R KA ERE CO, K
M S E 14 mmHg(1 mmHg=0. 133 kPa), 57

3 AL ZE I L 435I M P AR A SR 2 em R
ML F MG 6 I ™ IRORTER - 25 g 5K B ik 1
PRIXE . AT FICATZR A BN @ A e . R
RS IR DT . 4T T Gerota # I . LA 75 T1 i i 1 15
Bk, 7 B ELRE AT 7t 43 ) 0 55 B U R L A bR T
' PR (4 U0 2% o BELUBT 5 2 Bk, i S AT i FF B s D 5
W%, 0.5 cm Kb FH BT TR b 5o B DIk K 7
QT , LS RGEWIRNELLAE A A R 5. b
JE BRI 2k B Hem-o-lock e 4% 4\ JIE8E 5 75 DL K&
BER B MR . AT B Sh Jk BEL I B 10 5% M A e
IR T A7 2 G IS 5 A T s I, B R BT
WS PE L. FHIBCHIAK g br AR B . i A
SR RGP 2 AR BE

BIGAAESE A it e e A%52 FHL 20,2 0.3 #E4
P55 KA T B g IR I 4% 5 I BT » 1 % A4
AT ARPAT 5 KETT AUEARE ISR G A
WEQIE . 5 KREIGERBLE T .

L &y g (5 B I AR RS i T I fe 3
SRR AR R . (H— B F 1R Witk
SRR A8 U FE A 2% B DGPR3
VRIXE 22 B ASBIEET SRS AR AT S, I, T6ig
i 5 r Ak o BELURT T e 2 7 43 2 O koo A
B R ERS s R AR Z “HRAT” (B Do Wi s 1
FEOTHPIAIRIE : (D AR E RER 2 ) HIg #E A 2 it
BIEIIZ , RISEET ;SRR A () R e Al 4k

BT A .

@ ®
B 1 &8RS (A)JS(B) B MELE (#%)

Fig 1 Tumor location (arrows) before (A) and

after (B) dissection of kidney
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Fig 2 Schematic diagram (A) and photo (B)
of adding auxiliary hole in left abdomen
1. Handle hole, at the anterior axillary line below arcus costarum;

2: Handle hole, at costolumbar point; 3: Handle hole, at 2 cm

above iliac crest
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Fig 3 Position of surgical wounds before (A) and

after (B) pushing by assistant
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Fig 4 Operator pulls suture to fixate the kidney

and facilite the exposure (arrow)

)
5 RIEBEREE

Fig 5 Choosing trocars as operation holes

A: Choosing 1 and 2 trocars; B: Choosing 1 and 3 trocars.
1: Handle hole, at the anterior axillary line below arcus costarum;
2: Handle hole, at costolumbar point; 3: Handle hole, at 2 cm

above iliac crest
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Tab 1 Comparison of peri-operative data between the skill and control groups

Index Control group N=42 Skill group N=47 P value

Age (year), x=£s 56.5+12.9 57.2+11.8 0.79
Tumor maximum diameter d/cm, T=+s 3.2+0.6 3.3+0.8 0.50
Tumor classification 2( %) 0. 90

Tla 37(88.1) 40(85. 1)

T1b 5(11.9) 7(14.9)
R.E.N. A. L. score x=£s 5.5+2.0 5.6+1.2 0.78
Number of arteries 7(%) 0. 62

1 38(90.5) 41(87.2)

>1 4(9.5) 6(12.8)
Operating time ¢/min, T=+s 102.04+13.7 96.0+11.6 0.03
Warm ischemia time ¢/min, z=+s 24.5+4.8 22.444.9 0. 04
Estimated blood loss V/mL, x=+s 96+44 97+51 0. 09
Pre-operative affected side GFR (mL ¢ min™!), =+ 41.1%£5.4 42.5%+4.9 0. 20
Post-operative affected side GFR (mL ¢ min™!), 7=+s 25.6+5.1 26.24+5.3 0. 59
Complication 7( %) >0. 05

Vascular injury 2(4.8) 1(2. D

Transfusion 1(2.4) 1(2. D

Hematuria 1(2. 4) 2(4.2)

Urine leakage 0¢0. 0) 0(0.0)

GFR: Glomerular filtration rate
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