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Safety and efficacy of robot—assisted laparoscopic hysterectomy vs. traditional

laparoscopic hysterectomy:a systematic review
Chen Chuan,Luo Huating,Ren Qinglan
(Department of Oncology,The First Affiliated Hospital of Chongqing Medical University)

[ Abstract]Objective ; To compare the safety and efficacy of robot-assisted laparoscopic hysterectomy and traditional laparoscopic hys—
terectomy. Methods : Databases including Pubmed , Cochrane Library , EMBASE , Medline , Wanfang , CNKI and VIP were searched.
Randomized controlled trials (RCTs) and non—randomized controlled trials (NRCTs) focusing the comparison between robot—assisted
laparoscopic hysterectomy and traditional laparoscopic hysterectomy were collected. All the literatures retrieved were screened accord—
ing to preset standards,and the patients were divided into robotic group and laparoscopic group. A Meta analysis on safety and efficacy
of two kinds of hysterectomy was carried out using the RevMan 5.3 software. Categorical variables were presented by odds ratio(OR)
and 95%confidence interval (95%CI) , continuous variables were presented by weighted mean difference (WMD) and 95% confidence
interval (95%CI). Results .5 RCTs and 26 NRCTs including 4 235 patients undergo hysterectomy were screened out and there were

1870 patients in the robotic group and 2 365 patients in the laparoscopic group. Meta analysis suggest that compared with conventional

laparoscopic surgery,lower rate of perioperative period compli
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sion to laparotomy(OR=0.38,95%CI=0.25 to 0.58 ,7=4.60,P=0.000) were observed in the robotic group.There were no significant dif—
ferences in operation time (WMD=15.38,95%CI=-4.48 to 35.23,7=1.52,P=0.130) and the number of lymph node dissected[pelvic
lymph node group(WMD=-1.09,95%CI=-2.61 to 0.43,7=1.40,P=0.160) ; perivascular lymph node group(WMD=-0.19,95%CI=-2.93

to 2.56,7=0.13,P=0.890)] between two groups. Subgroup analysis suggest that the robotic group has less operative blood loss(WMD=
-88.78,95%CI1=-98.03 to -79.52,7=18.80,P=0.000) , there were significant differences between two groups. Conclusion ; compared

with conventional laparoscopic surgery,the robotic group has lower rate of perioperative period complication,shorter length of hospital

stay, less operative blood loss (especially suitable for patients with small uterus) ,lower rate of conversion to laparotomy, However,

there were no significant differences in operation time and the number of lymph node dissected. Whereas, considering the quality of

the original literatures with obvious heterogeneity is not high,the present conclusions demonstrate strength is limited.
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Tab.3 Meta analysis of perioperative period outcomes between robot-assisted laparoscopic hysterectomy and

traditional laparoscopic hysterectomy
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R TR R P=0%,P=0.620 il 7 OR=0.38 [0.25,0.58] P=0.000
IRELZETEBRE ()

TR 2520 P=73%, P=0.000 FitidIL WMD=-1.09 [-2.61,0.43] P=0.160

A5 Sk 2520 P=96% , P=0.000 kAL WMD=-0.19 [-2.93,2.56] P=0.890
BRI AR I RE R 2 P=28%,P=0.100 [t 7 OR=0.71 [0.57,0.89] P=0.003
FEBERTE (d) P=85% , P=0.000 FifidIL WMD=-0.42 [-0.65,-0.20] P=0.000 2
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Coronado 2012 994 754 71 190 1197 84  9.1% -90.60[-121.63,-59.57] -
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Fig.4 Forest plot for rate of conversion to laparotomy
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Fig.5 Forest plot for the number of pelvic lymph node dissected

ML AL &4 54

AT HBChEE N SBGREE N RUE MD(95%CI) LR
Boggess 2008 12 9 103 63 37 81 124% 5.70(3.78,7.62|
Seamon 2009 10 48 105 11 53 76 12.7% ~1.00[-2.50,0.50]

2010 771 732 28 441326 25 114%
s=Goicoechea 20101 9 6.1 102 718601 173 12.7%
Holtz 2010”7 26 2 13 21 34 20 125%
Lim 20117 58 78 122 184 97 122 122%  -12.60[-1481,-1039] o
Coronado 20127 58 21 71 64 4 84 13.0% ~0.60[-1.59,0.39)
Cardenas-Goicoechea 201371 892 544 187 757579 245 13.0% 135[0.29,2.41]

826 100.0% -0.19[-2.93,2.56]

731
u'=14.78; Chi*=178.83,df=7(P=0.000) ; P=96%

20 -lo 0 10 20
FIFHLEEAL FF 500 e il

Bl 6 MmEZkEE BRI EFKE
Fig.6 Forest plot for the number of Perivascular lymph

7=0.13(P=0.89)

node dissected

HITFHLARALL

E7 BFARPHLELERRNE

Fig.7 Forest plot for rate of perioperative period complication

FITF e s

HE MD(95%CI)

AT LR
Bell 2008 6.7% 0.30[-0.29,0.89]
Boggess 20087 1 12 05 81 11.9% -0.20[-0.32,-0.08] ha
Payne 20081 1 16 14 100 100% -0.60{-0.91,-0.29] -
Estape 2009 26 23 14 17 37% 0.30[-0.69,1.29] A —
Sarlos 20122 33 39 3 40 24%  -0.60[-191,071] ——
Holtz 2010/ 17 17 12 20 64% 0.00[ 0.62] —
Giep 201019 1 12 07 265 12.1% -020[-0.29,-0.11] =
Cardenas-Goicoechea 2010"  1.88 231221 173 8.1% ~0.43[-0.89,0.03] -]
Lim 20112 1.5 2 32 23 122 84% -1.70(-2.14,-126] —
Coronado 20121 35 34 46 4 84 29% —~1.10[-2.26,0.06] —
Sarlos 2012 33 31 48 9.1% 0.20{-0.18,0.58] T
Martinez-Maestre 2013%1 138 242128 54 93% -1.04[-1.41,-0.67] -
Cardenas-Goicoechea 2013%1  1.96 245 208 245 9.0% -0.49[-0.88,-0.10] —
1145 1279100.0%  -0.42[-0.65,-0.20] .
.54,df=12(P=0.000) ; '=85% A B 3 il

FTFHHAL ATt i

B8 {EBTREIARME
Fig.8 Forest plot for length of hospital stay

232 WA RBURIESNT B —AE5 TR bR g AT
FERIBE AN ] (R RE R o 1B 2 ) 264 T 2420 BT (43
SHHTHELL AN AL ) | BT 25 RAR bR iliA T4y 2 e, St I f i
A AR, % GRS T R AR IR T T
AR, T8 Z2 B R TG R S TPk (AN AR E A2 T X
R IS b A PP 25 Ry A5 R ] ) LA S [ 0 WA 1) 285 A
SRR R | BT AN I R RE K AR A A BE R ]2
B SR i T A T e, AR A I ARG
40 FTFARIII AL S A 2R A [0 L A B o i) B TR 4 Meta
ST AR R 2N TS L (P E A . P=0.23 . P=0.05
P=0.16), % &R REDN g0 20 (IREA R D AN R LSS
S S DT

TEATHE I BT R B VISR AR, F B R B K, ol i1
B H A P BB SN AR R B AR 1 TG A i )
PR = A S | i B M T BB SRR T R
Sk, SRR 3 Fes S E KT 200 ¢ 9 SCHRE , FIA S
o SCRRIe 1572 I 2% (P=34% , P=0.19) , # R FH 1 52 550
FETIA I RGN B (W MD=-88.78;95%CI=-98.03~79.52; /=
18.80; P=0.000) ,Meta /145 i, SIEGM s F A LA
HlLas N5l B IE S A VIR R /N (B /T 200 o) 1 F
B AP, ZRAGHRE X,

XA G AR B F AR R AE &% (P=
28%) fEBERFIE] (P=85% ) A Hi Il (P=89% ) % IT 5 R
(P=0%) , % HAA TRUBE 43T, R4 B bR A AR 9T k4 T4



— 1330 —

BERERKZEZR 2015 F£5 40 B 10 # ( Journal of Chongaing Medical University 2015.Vol.40 No.10 )

YT, BB I F ROV 22 AT SR A e 55, ARk
PSSR T 1 Jo 2

233 REMAIINT AR T ARWIERAE  H IR
(8 SCHRA TG - P20 AT , 25 5 s T = PR XS  (181 9.,10)
T HCARES SRy A8 A B SCHRAFTE e 7 , 2% 183X AT RE S Hh T B
PEEE SRR AR K RPN EL,

07SE(log[OR]) -
o
S o oq @,
0.5 SR @,
‘5 O o &
o
o
1 &
o
o
o
1.5 o °
S / 1 OR
0.005 0.1 1 10 200

B9 BEFAREHELERERRFREE

Fig.9 Funnel plot for rate of perioperative period complication

0+ SE(log[OR]) “

5
0.5

° o)

[e]
1.0 .

o9 "o
15 o
/ 0!

5 OR
0.001 0.1 i 10 1000

10 HEFERERRFE

Fig.10 Funnel plot for rate of conversion to laparotomy

3 3 i

BEAEZERIAY 2 5 Meta 43 BP9 A4 152 1]
PRI S, T A58 S H L e Al A I B 4 )
FARIISAE Je A AE B 1R P T I R
A%, (EASRIFSEE B A T A A 2250 1R ARG SC
Bk, 3G T ANADETE R, 3958 T BETE Meta 2347
WHRAISHIEIEIRIE . RN ABFTE RS HALE N B
AR A H L7 A LS AE e X o blgs
N B I AR AE Bl > B DI BR AR SR AL 1 42
P TUESE SCRF . AW RISTEENIE T HLés N B
EBTAEBOAR BB A9 T AR AL ST 0 TR A
SR, (EUR 2 27 TR ] SR bk L 45T 4%

IR 2E e WOV I A R T TE N R, LA
NEZH T[] B2 AR bk D 45 5 49 805 15 5 1 s e
I A AR THE—2B5E

A iR SRR th DAL TR & PR T
AR5 ) B B AR, R AR TR T H i BoR
R PRI KAE IR DL AL B TRl AL
Py AT Re Rt REAT A [l PR X B A oY 4
AR HILAS A0 B 5 B R R AR SRR ARG B
SRR I B A {H Smorgick T
18— 355G T AL i Nl B R J %o LA &5 T B A
TEUIBR A () LT AR S0 45 JR 0 L A ] s o) B
G, I NI ) 58 2 /DT 500 g, 2 R BIITE
AR XSt FRGE A 2E R, X AR R 2
VB PR 5L R R HL e Al B RS AT R DI BR R i
FELE— D RIR sty HLas AN AG Sk KU T A
RETE bR AR 7S 21 72 AR 2 ] AL e A B
JI R R ARAT B DI BRI AE 90 AR i o AN RE
PAGEAERROR . A STHEPE AR i i), AR 4l
B RN RO ZH 73 B, 4 R s e N D
i JE R 2 AE DI BR B R /N (B /N T 200 ) BT
1 0 N el B | S 1 1 B 3 € N TTB 1R R 2N
ELE R RECHIM 75 K/, BB B PG 3
FARIT RS

SR MBI A B R s 5 H AR 19 107 FH N A A —
SEJE IR, B BRI By BT R R A R
G 3 A g e, (A H R 7E SR [ 2 e D
BORBERAIA X —FARERYG, HUK, Pl NHiBhIE
SRR A TR E SHLES N RGEZIE 1) )
T SR R B SR AR, PRI, AR DG A AR 3k £
O3 HT KOy i U R G B B  — AP HEEAL
ar AT AR R 2 e In)

L5 LR AWFOE RN 31 5T AL )
J IS B FARAT B VIR B IG RWF5E AT meta 43
BT, S5 B R 5L e I B TR AR L, Bl A% B
R 2H AR R e A A A BE I R]
HREG T I R A R R i (R 7 A
NI ) o BORBBURE AT R T AR BE S S IE 1Y
Ffge ki vl A A 5T 25 R AR UE SR B 32 DL T JRy R
IFENE 15, AR AR SCER T BR T 5 7 RCT
Ab HAR I Ry [l BRPERT 5, BFOE i ARG, i
B PR A AR AR HTE ¥, W] RE A 1R 18 5 I



BERERKZEZER 2015 £5 40 B 10 # ( Journal of Chongging Medical University 2015.Vol.40 No.10 )

— 1331 —

oy St ey O ey o O ELR 0 W A REAS B
/N Bl N IR TT RO A/ NEEABIF S AP Al g 2
JEATTE . U, AR ST Z AR R B0 e o
ZNASCHR PP IFFE RS SR BRSO (9 ), A%
PSR (20 F) , TR D7 XBEA i E IR AR (11
), A Bl T E IR AR+ IR L Z5 0 R (15 59)
TEFAR AR RGN R HIARIAR, rT6E
S ELART AR ] AR A A b i f A i A
SR, 6T PRI R] 5 SCRY AN [ A AT R R 7 i
P, A IBIFSERE SCR T AR I 8] S VDT e ok 21 e ik 4
I TR], A AT ZE NN L T HLgs A e B
BUVE A AL A I TR] P | A IR )RR i i ik
Pl GORAH H T ROSORM AR Ge T A7 A i ey
ARTREPE SR, BB, 2 RS I ) 5
JER B RIBCE R B A R A BT LAY
AT ARG 22 5755, XS XA S R 2 A 1
(RO, B = R RN R A RIS 2 M AR I /Y
SR P, A T A R A 2 L R
A HTBEVE T REALXT BT FER AT A BLAR T 1 &
G

& £ x M

(1] By iRakoFar TG AR H#E ] AR BT EE2Y 2010,
12(5) :427-430.

2] BARE, AT AU B AR BT ARTE AR N
U2 RE 2 R, 2010(12) :900-902.

[3] Jadad AR,Moore RA,Carroll D, et al.Assessing the quality of re—
ports of randomized clinical trials:is blinding necessary?[J].Controlled
clinical trials,1996,17(1):1-12.

[4] Stang A.Critical evaluation of the Newcastle—Ottawa scale for the
assessment of the quality of nonrandomized studies in meta—analyses|J].
European journal of epidemiology,2010,25(9):603-605.

[5] Sert B, Abeler V.Robotic radical hysterectomy in early—stage cervi—
cal carcinoma patients, comparing results with total laparoscopic radical
hysterectomy cases.The future is now? [J].The international journal of
medical robotics+computer assisted surgery: MRCAS,2007,3(3) 224~
228.

[6] Bell MC,Torgerson J,Seshadri-Kreaden U, et al.Comparison of out—
comes and cost for endometrial cancer staging via traditional laparoto—
my, standard laparoscopy and robotic techniques[J].Gynecologic oncolo—
2y,2008,111(3):407-411.

[7] Boggess JI,Gehrig PA Cantrell L, et al.A comparative study of 3

surgical methods for hysterectomy with staging for endometrial cancer:

robotic assistance,laparoscopy,laparotomy[J].American journal of obstet—
rics and gynecology,2008,199(4) :360.e361-369.

[8] Gehrig PA,Cantrell LA, Shafer A, et al.What is the optimal mini—
mally invasive surgical procedure for endometrial cancer staging in the
obese and morbidly obese woman?[J].Gynecologic oncology,2008,111
(1):41-45.

[9] Nezhat FR,Datta MS, Liu C,et al.Robotic radical hysterectomy ver—
sus total laparoscopic radical hysterectomy with pelvie lymphadenecto—
my for treatment of early cervical cancer[J].JSLS :Journal of the Society
of Laparoendoscopic Surgeons/Society of Laparoendoscopic Surgeons,
2008,12(3):227-237.

[10] Payne TN, Dauterive FR.A comparison of total laparoscopic hys—
terectomy to robotically assisted hysterectomy;surgical outcomes in a
community practice[J]Journal of minimally invasive gynecology,2008,15
(3):286-291.

[11] Estape R,Lambrou N,Diaz R,et al.A case matched analysis of
robotic radical hysterectomy with lymphadenectomy compared with la—
paroscopy and laparotomy[J].Gynecologic oncology,2009,113(3):357-
361.

[12] Nezhat C,Lavie O,Lemyre M, et al.Laparoscopic hysterectomy
with and without a robot;Stanford experience[J].JSLS :Journal of the So—
ciety of Laparoendoscopic Surgeons/Society of Laparoendoscopic Sur—
geons,2009,13(2).125-128.

[13] Seamon LG,Cohn DE,Henretta MS, et al.Minimally invasive co—
mprehensive surgical staging for endometrial cancer; Robotics or lapa—
roscopy?[J].Gynecologic oncology,2009,113(1):36-41.

[14] Shashoua AR,Gill D,Locher SR.Robotic —assisted total laparo—
scopic hysterectomy versus conventional total laparoscopic hysterectomy
[JI.JSLS : Journal of the Society of Laparoendoscopic Surgeons/Society of
Laparoendoscopic Surgeons,2009,13(3) :364-369.

[15] Cardenas —Goicoechea J,Adams S,Bhat SB,et al.Surgical out—
comes of robotic—assisted surgical staging for endometrial cancer are e—
quivalent to traditional laparoscopic staging at a minimally invasive
surgical center|J].Gynecologic oncology,2010,117(2);224-228.

[16] Giep BN,Giep HN,Hubert HB.Comparison of minimally invasive
surgical approaches for hysterectomy at a community hospital : robotic—
assisted laparoscopic hysterectomy , laparoscopic—assisted vaginal hyste—
rectomy and laparoscopic supracervical hysterectomy|[J].Journal of robotic
surgery,2010,4(3):167-175.

[17] Holtz DO,Miroshnichenko G,Finnegan MO, et al.Endometrial
cancer surgery costs:robot vs laparoscopy[J].Journal of minimally inva—
sive gynecology,2010,17(4):500-503.

[18] Jung YW,Lee DW,Kim SW, et al.Robot—assisted staging using
three robotic arms for endometrial cancer:comparison to laparoscopy
and laparotomy at a single institution[J].Journal of surgical oncology,
2010,101(2):116-121.

[19] Sarlos D,Kots L,Stevanovic N,et al.Robotic hysterectomy versus

conventional laparoscopic hysterectomy ; outcome and cost analyses of a



— 1332 —

BERERKZEZR 2015 F£5 40 B 10 # ( Journal of Chongaing Medical University 2015.Vol.40 No.10 )

matched case—control study[J].European journal of obstetrics, gynecolo—
gy,and reproductive biology,2010,150(1):92-96.

[20] Lim PC,Kang E,Park do H.A comparative detail analysis of the
learning curve and surgical outcome for robotic hysterectomy with lym—
phadenectomy versus laparoscopic hysterectomy with lymphadenectomy
in treatment of endometrial cancer:a case—matched controlled study of
the first one hundred twenty two patients|J].Gynecologic oncology, 2011,
120(3):413-418.

[21] Soliman PT,Frumovitz M,Sun CC,et al.Radical hysterectomy:a
comparison of surgical approaches after adoption of robotic surgery in
gynecologic oncology|J].Gynecologic oncology,2011,123(2):333-336.
[22] fHIE3F, Parckh MT.HLAS AA B -5 MR BE T AUl A T BT
LIRS 594897 ,2011,22(3) : 159-161.

[23] Coronado PJ,Herraiz MA,Magrina JF,et al.Comparison of peri—
operative outcomes and cost of robotic—assisted laparoscopy,laparoscopy
and laparotomy for endometrial cancer|J].European journal of obstetrics,
gynecology ,and reproductive biology,2012,165(2):289-294.

[24] Escobar PF,Frumovitz M,Soliman PT, et al.Comparison of single—
port laparoscopy, standard laparoscopy,and robotic surgery in patients
with endometrial cancer[J].Annals of surgical oncology,2012,19(5).
1583-1588.

[25] Wright JD,Herzog TJ, Neugut Al et al.Comparative effectiveness
of minimally invasive and abdominal radical hysterectomy for cervical
cancer|J].Gynecologic oncology,2012,127(1):11-17.

[26] Sarlos D,Kots L,Stevanovic N, et al.Robotic compared with con—
ventional laparoscopic hysterectomy:a randomized controlled trial [J].
Obstetrics and gynecology,2012,120(3):604-611.

[27] Cardenas —Goicoechea J,Soto E,Chuang L,et al.Integration of
robotics into two established programs of minimally invasive surgery for
endometrial cancer appears to decrease surgical complications[]].Jour—
nal of gynecologic oncology,2013,24(1).:21-28.

[28] Smorgick N,Dalton VK,Patzkowsky KE,et al.Comparison of 2
minimally invasive routes for hysterectomy of large uteri[J].International
journal of gynaecology and obstetrics:the official organ of the Interna—
tional Federation of Gynaecology and Obstetrics,2013,122(2):128-131.

[29] Turunen H,Pakarinen P,Sjoberg J,et al.Laparoscopic vs robot—

ic—assisted surgery for endometrial carcinoma in a centre with long la—
paroscopic experience[J].Journal of obstetrics and gynaecology :the jour—
nal of the Institute of Obstetrics and Gynaecology,2013,33(7).720-724.
[30] Martinez—Maestre MA , Gambadauro P, Gonzalez—Cejudo C,et al.
Total Laparoscopic Hysterectomy With and Without Robotic Assis—
tance: A Prospective Controlled Study[J].Surgical innovation,2013,21
(3):250-255.
[31] Paraiso MF,Ridgeway B,Park AJ,et al.A randomized trial com—
paring conventional and robotically assisted total laparoscopic hysterec—
tomy[J].American journal of obstetrics and gynecology,2013,208(5):
368.e361-367.
[32] Yim GW,Kim SW,Nam EJ,et al.Surgical outcomes of robotic
radical hysterectomy using three robotic arms versus conventional mul-
tiport laparoscopy in patients with cervical cancer|J].Yonsei medical jour—
nal 2014 ,55(5) : 1222-1230.
[33] Sirota I,Nezhat F.Robotic compared with conventional laparoscopy
for treatment of severe endometriosis: comparison of outcomes|J].Obstet—
rics and gynecology,2014,123(s1):129s-130s.
[34] Somashekhar SP,Jaka RC,Zaveri SS.Prospective randomized
study comparing robotic—assisted hysterectomy and regional lymphade—
nectomy with traditional laparotomy for staging of endometrial carcino—
ma-initial Indian experiencelJ]Indian journal of surgical oncology,2014,
5(3):217-223.
[35] Lonnerfors C,Reynisson P, Persson J.A Randomized Trial Com—
paring Vaginal and Laparoscopic Hysterectomy vs Robot—Assisted Hys—
terectomy|J].Journal of minimally invasive gynecology,2015,22(1).78-
86.
[36] Scandola M,Grespan L, Vicentini M,et al.Robot —assisted la—
paroscopic hysterectomy vs traditional laparoscopic hysterectomy:five
metaanalyses|J].Journal of minimally invasive gynecology,2011,18(6):
705-715.
[37] O’Neill M,Moran PS,Teljeur C,et al.Robot—assisted hysterecto—
my compared to open and laparoscopic approaches:systematic review
and meta—analysis[J].Archives of gynecology and obstetrics, 2013 ,287
(5):907-918.

(WHERA . RBR)



