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Application of Da Vinci robot-assisted laparoscopic surgery
system in prevention and treatment of postoperative pelvic
adhesion

NA Jing', GE Jing’, WANG Jun', LI Ya', Liu Xin'
(1.Department of Obstetrics and Gynecology, the Second Hospital of Dalian Medical University, Dalian 116027, China;
2.Department of Obstetrics and Gynecology, General Hospital of Northern Theater Command of PLA, Shenyang 110045, China)

Abstract Pelvic adhesion is a common complication after gynecological surgery, which can cause acute recurrent
intestinal obstruction, infertility, chronic pelvic pain and so on. Surgical trauma is the main factor leading to postoperative
adhesion, which makes minimally invasive surgery specially important. Da Vinci robot-assisted laparoscopic surgery system is a

major breakthrough after laparoscopic technology, which opens up a new way of minimally invasive surgery in gynecology. This
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article reviews the mechanism and etiology of pelvic adhesions and the advantages of Da Vinci robotic surgery system in the

prevention and treatment of pelvic adhesions.
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Table 1 Classification of postoperative adhesions

e

ES

BN

FRGZETZAL ( B BI R EE B B AL T ARG )
FEFARREBLLRERE

FEEEANTR T AR SN LM TF AR & 4 B0kE
FREEETERL( B F AR ZE B P T ARSI )
KR & TR AR F AR I
HEMURETRAGERRL, BREFEMIL

W >

28

o >

®2 EEEEEFFLMEBLRNDRINE(1996 F )
Table 2 Modified scoring method for adhesions of

American Society of Reproductive Medicine ( 1996 )

RepFRRFENMRSER * F0( ) HESIR
Tkt 0 F
IR, <25% 1 2R
IR, 26%~50% 2 12
IR, =51% 3 hr
B#, <256% 4 i
B#, 25%~50% 5 B
B¥®, =51% 6 =

E:oa RPPTLFEE R AE B AT KEIT 15 A
B2 BRA5 FbE A2 E 093, XBHL T TATE. T
TG BMIEWE., AT T RYa S,

5 AGHFNBARGETRSZ T,
iZE H R Rz AR

K FOTRTT U 2SR I PR LM LI (R 4 1
WO FRGER) BT B R . A, 41
e i R S 6 i N R T BORY 3 11 A
JIt LA AR e R v AR s D 6 405 . i H o R
FEARRAE RN . KRR R, MEITFRAG
R i 1) 2 A2 R H TP IE TR BB AR Y, R
HORSESE N S /N i, B TE
D1 B F Ak s AR A R T AR IREE AT DAL RE



LR ASE B B R G E RS R E T 5 08 7 P 69 &R

L0 IR G IR e T FEWA
¥ DA T S S TS
5.1 1R(RSE, WebGI0 Kibin

RIFA LA N TR RGESE M H AT ORI 3D
fmiE TARMER, XTHARRER. 8 &M s
PR VEMT, 7 SR A, W] AR 15
He DI A A Lo AR EA, D R .
T 3D WBFIR AR I R0 | BBk A B RE B AL
TR, AT T ARBRER HEEE, B T AR A
15 B A Hh ol 2 A IR

Nevis I F 4§ "l Se i} 23 WO T A5 4 Hl
i NI B IR B2 T 1B N B T ARIRYT IS
(11 TURFFEAS He ik J5ar bl de N Bh S5 18 4 T
FEVIBRAIFRL, 8 WX Lk 2R A AL A4l
B S FEVIBRARITRL, 4 WHFTEN kIR
B A B 0 0 e 7 5 DI BR AR R X757 0
BRARSTRL) |, SRR IR AL N RS ME s e
FARABA P M RJGWKE . Chong G O
S5 VX ik S AT AL Nl I P 5 A e s
Bi N OB 4 B U AR ARTGIT AR, HLEEA
ZH -1 I (54.90 +31.5) ml B @A T8
BifH (201.9+1484) ml, ZRFALGITHE L,
HLEE AN ALTCA i s ], T I s S 20 A 4 B3
ARPFTRIIRYTY . Ui T ik 5 LA AT
AR R G5 T AR AT . LB RS o 1 i R
A A A R 35 A VA b 3R A T R 1 BT BR
FARGMG AN, i, R T 55008 Bt
TR AR
52 BEAEAMERIG, WAHLEES MV,
1k #4Y)

it — B BRARA S5 R % 1 & AR L%, R
U /D sl B R P R U B, DA
THEZMIRFEALY,  Foad e RS i T 5 2R
R U A SR A S B, B IR 3 T ik

AlRE P, RATE AR AR ETE S L b, Bl
B AR R R i R R, R AR I IR 2 R EOR 5
K4 2R A Y R Rk e sy, N
R R ALK FL B L it 25  )  FH , R JT a
MIEEG IR MEL AR o IRZ5 A7 AL ARG B s b )
Wi R LA 22y T e s, AL i A, i
B T ARBERFGME, e, 44 RiG
AU B R S A A . ATAE S TR
PRAE, W HLBESS MR, X TR A T Y
(CF=E S iR IR N e o N AN o 1N
JUE AR S5 A DG T AR e AR RS, F T AT
ARG % TE

TEM R AR, FE NUE MR ARG S
KA EAARLX, HHAGHA., HinZ,
ARJFEEGe . M EEFE A RE LR o lavazzo C 55 27
R AR, BEET F 5 IEMN R A 5ik95 4
MLER ARG TF AL, HIFIEF RS 1 4.5
o Sheu B C % P 3 5o % ik SR Ar LA A4 2
MEESEARE FEI O AAREIN AR, KIFH
Bl N F G 5 B 5 WU 1 B R S8 35 Rl fib
) AR RAR TS R B, 5 Al
BEmAEEE. KRB, UAIFAF
MLER N TFRRGEEG Y. oM, &6 01
JFZ A BRE N, FEAmEE X & R, Al
BT R L, HREAR T RS RS E R kAR
AU o
53 kTR, FEACRVER W

Krielen P %5 ) [a] Jii 4 43 A7 18 i 5 ok T 1
ARJGBH 5 FENEAR R ERBEIGTER, E
i 5 A AR S IR 5 R 32 T A DG R T A
Be R AR THEA G B E 2R,
I A A 5 R i AR O ) T IR B XU
AR T 32%, 4T HEAH O 1 IR BE AU R A1
T 1%, {BRGERFATIRMR . Higd,

95



@& 221k - Review ¢

B

RV 7 732 St I i B RS, SR A Y
KR RAIIRAR B o HE AN s P e A A 11 7™
R R 5 A0 05 R 21 R 2 ) ] A R R OE AR
%K. HETHEZIRIEH, EEHEFAR co, KMET5]
AL T e ) iz e 4, 8 IR 3 1) & A IR B0
S SR A R F U, Bl I R 38 o R R
R [0 f) SE 4, a0 s R 3% A A A S g o B2,
T I AR I 3 o 18 103 Ao e v ) 4V JE B A
CO, SJE U 4% O, VLTI 7 FE ] Kz 40 A i
AR ERTE R Y MR A UR . A
ST R Y S B NIORG FE T B, T AR s [ 5 48 34 114
KAEMEAR B E A EE. Binda M M 25 B4 5 i
I JE B8 /0 R TRA r (ATl | =M O A X
JE, T 7d SR TR ETESY . BRIR A SRR
MR PR RELE 37 CHE, KRS THR R
BTG n,  BE ARG b, TR AR
IRAT AR IERG % . B2, BEEFRIEMN T
iEE L MR N AR R AR L I I e v
YL TR B AT & SR AL R 2k R S
T S0 OIRG 342 10 A XURS: LAY 3% XU B R
B 18] 8 SE 4 T 388 i Peter C 4538 33 b 45 40 B
IR AT AL N I s B S e s s B T &
EUIBRAR + kB VIBR AR 576 ik
IR AT Bl N T A ] B 2/ 1% G 0 s R 4
225 G E R SO TR LR S BR AR 1l
IRBEIE R, AT R AL AL T AR ) 5
Rl G B 22 5%, WA SIS e A 41T
ABF A FIE R4, X 5P AR AT E B
WA TAEMISE . RIFAT ML N TR R G 58
RGLRENH, TG R G 0T E T
W2 15min, FEWLAF AR TSR IE
i B 2 T B T RE R i 2 BRALEE A4
WEAS T A], AL de AL GRS WL B . # A R0
S O BRI B 0 0 TR IR, X A R
X 1) T O 4 2

96

54 ARJEWEIPE, HEBembiE

PRI R AT LS D ) B, B —
RN RE Y S, A SOk e
BN VARG 2 AR N Rz A i Ak T
R . A EEE TR, ARG ARG
B, PRI G RSB RGN, U
Hu A S BB Re, WA S H 2 6e r P ok
SN T AR GRS A R TEE ], RAF
ek Bl AT DA TR T AR 6] T 6t ] TS i ) v 553 £F 4
BOME, R4 g R " W E g iE
DrRethBLZEAL, FIREH— S EBUBIRRE . L
WX, L 2 W T PR AN T R B 2R AR R
VR N TR IME AWM . [FIEE, AR5 508 L
PRS0 AT S A A I e 9 AR B DT BE 2
BT, SEINA 5 IR R AR BT 2 |
AR5 PR 1 0 ) % o T 0 R I 52 0 Rl 34 1
A B AR

Louie B E % U 5t ik J523 bl Al B s
i G G I A TR, BRI RWIA ISl
N TFA R G007 b el 2 R S5 . IR
GRS . HBE Bl as ABOR AR S
I R S AL Al B IS B S A 48 F AR
ENEETFAR (NOTES) HryaRhn i, w35
i Nl B2 0% s LIS 55 R (R-LESS ) K #lL
NGB A AR IEE SR FAR (VNOTES) &
Lee C L4 BT oR, 575 A plan N BRALIE s
BRAEARJE WA I IA) . AR S5 R S 36 75ROy Tl
BT IR AL N ZSLIE S

6 EHFFUZT|ARGEXZIEMIZER
=t g

TR T R e e e MR 22 1] S T 4
B BIF AL N TR R G R = 4R ik
PLEF, MPRGEREAR, SRS Z 8] S AR R



¥ RS ALBE ARSI MIE B R AR BIEAEE TG 50697 F 49 5 A

TR, SR ES AU R B AR T 4
B, nl o e SR BE AR o3 BRI XY
MAEHYT, FIw dmn,  HAR R R
it BIGITTTE AR T AR . TRk R AR
TE AR ALAE BN N I 5y T RS i A 2
P, RSP EEE, SEURPERE |
AN I I A e R IR BAAE TR 14 3
JRE BEORY 3% A 2 A S T s n . 22 Bk 5 R I
KW, BIFArLE N TR RGN AE 15 P
SALAEIR T A AR L, R T2
fige TR 224 A ) R A L R R T
SERLAE | R A IS ALEE o Abo C 451
W RE Tk JF arblas N AR R GAE T 5 NI
SEALAE T AT A Al A5, [l B A 2
WA IR NS B AERER . Sussfeld J 45 1
TS0 HER S5 A MILAS A IR 5 A S I s
e, RIFaLas A TR m TARRCR, FRIK
T AR RAE, AR I e T AR XU 5
R, R ARPRERNE T E NS
HESE IR IS T LA AN TR R G AF 9 T ARIRIEZ
—, R T HEERGETARBIR I

i LTI, ORI EAURLEH S S
AR A AREER, BT AR E K% AT e 2k
AR I RERRAE o AR AN TR R
IR T B AR S RO HE S A e
QI FARAT LD RS 8, (B H AT B AT L
T AR E B FOEA ROk . Ry arflas A
FARRGEEG MBI, R T IHREIH
Y XL, FEAEILATHORH 3D miE AL . R
5 A WA MU SO AR EE S, E T
B FYE T GOk, 3 e B XA S, HAL
i N B AR AE IR R B A 0 R R T
C 2N Z N, AHARRAT T 2 RAEA A 5L
36 T FLAE TR B IR 97 4 GRS 32 B A7 R 0
S

7 3Lk

(1]

2]

(3]

(5]

(6]

[7]

(8]

[10]

(1]

[12]

Alan P, Kristin B, Tommaso F, et al. Postoperative
adhesions in gynecologic surgery: a committee
opinion[]]. Fertility and Sterility, 2019, 112(3): 458-
463.

Ellis H, Moran B J, Thompson J N, et al. Adhesion-
related hospital readmissions after abdominal and pelvic
surgery: a retrospective cohort study[J]. Lancet, 1999,
353(9163): 1476-1480.

Chelsea N F, Ghassan M S, Hichael P D Predisposing
factors to post-operative adhesion development[J].
Human Reproduction Update, 2015, 21(4): 1-16.
Hirschelmann A, Tchartchian G, Wallwiener M, et al.
A review of the problematic adhesion prophylaxis in
gynaecological surgery[J]. Arch Gynecol Obstet, 2010,
285(4): 1089—-1097.

Arian S E, Munoz J L, Kim S, et al. Robot-assisted
laparoscopic myomectomy: current status[J].
Robotic Surgery, 2017.DOI: 10.2147/RSRR.
S102743. eCollection 2017.

Mutsaers S E, Wilkosz S. Structure and function of
mesothelial cells[J]. Cancer Treat Res, 2007.DOT:
10.1007/978-0-387-48993-3_1.

Ryan G B, Grobety J, Majno G. Mesothelial injury and
recovery[J]. Am J Pathol, 1973; 71(1): 93—112.
Holmdahl L E. The role of fifibrinolysis in adhesion
formation[J]. Eur J Surg Suppl, 1997, (577): 24-31.
DiZerega G S, Campeau J D. Peritoneal repair and post-
surgical adhesion formation[J]. Hum Reprod Update,
2001, 7(6): 547-555.

Koninckx P R, Gomel V, Ussia A, et al. Role of the
peritoneal cavity in the prevention of postoperative
adhesions, pain, and fatigue[J]. Fertility and Sterility,
2016, 106(5): 1-13.

Awonuga A O, Belotte J, Abuanzeh S, et al. Advances
in the pathogenesis of adhesion development: the role of
oxidative stress[J]. Reprod Sci, 2014, 21(7): 823-836.
Kresch A J, Seifer D B, Sachs L B, et al. Laparoscopy in

100 women with chronic pelvic pain|J]. Obstet Gynecol,

97



&

i - Review ¢

[13]

[14]

[15]

[17]

[18]

[19]

[20]

(21]

[22]

[23]

[24]

98

1984, 64(5): 672-674.

Duffy D M, diZerega G S. Adhesion controversies:
pelvic pain as a cause of adhesions, crystalloids in
preventing them([J]. ] Reprod Med, 1996, 41(1): 19-26.
Sulaiman H, Gabella G, Davis Msc C, et al. Presence and
distribution of sensory nerve fibers in human peritoneal
adhesions[J]. Ann Surg, 2001, 234(2): 256-261.

Broek R P, Bakkum E A, Laarhoven C J, et al.
Epidemiology and prevention of postsurgical adhesions
revisited[J]. Ann Surg, 2016, 263(1): 12-19.

Vasquez G, Boeckx W, Brosens L. Prospective study of
tubal mucosal lesions and fertility in hydrosalpinges|J].
Hum Reprod, 1995, 10(5): 1075-1078.

Marana R, Rizzi M, Muzii L, et al. Correlation between
the American Fertility Society classification of adnexal
adhesions and distal tubal occlusion, salpingoscopy, and
reproductive outcome in tubal surgery[J]. Fertil Steril,
1995, 64(5): 924-929.

0’Connor D B, Winter D C. The role of laparoscopy
in the management of acute small-bowel obstruction:
a review of over 2, 000 cases[J]. Surgical Endoscopy,
2012, 261(1): 12—-17.

Miller G, Boman J, Shrier I, et al. Etiology of small-
bowel obstruction[J]. Am J Surg, 2000, 180(1): 33-36.
Ten Broek R P, Sirik C, Issa Y, et al. Adhesiolysis-
related morbidity in abdominal surgery[J]. Ann Surg,
2013, 258(1): 98-106.

Diamond M P, Nezhat F. Adhesions after resection of
ovarian endometriomas[J]. Fertil Steril, 1993, 59(4):
934-935.

Mettler L, Hucke J, Bojahr B, et al. A safety and
efficacy study of a resorbable hydrogel for reduction
of post-operative adhesions following myomectomy[J].
Hum Reprod, 2008, 23(5): 1093-1100.

Mettler L. Pelvic adhesions: laparoscopic approach
[J]. Ann N Y Acad Sei, 2003.DOI: 10.1196/annals.
1290.029.

Nevis I F, Vali B, Higgins C, et al. Robot-assisted
hysterectomy for endometrial and cervical cancers: a

systematic review[J]. Journal of Robotic Surgery, 2017,

[25]

[26]

(27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

11(1): 1-16.

Chong G O, Lee Y H, Hong D G, et al. Robot versus
laparoscopic nerve-sparing radical hysterectomy for
cervical cancer: a comparison of the intraoperative
and perioperative results of a single surgeon’s initial
experience[]]. Int J Gynecol Cancer, 2013, 23(6): 1145-
1149.

Braun K M, Diamond M P. The biology of adhesion
formation in the peritoneal cavity[J]. Semin Pediatr
Surg, 2014, 23(6): 336-343.

lavazzo C, Mamais I, Gkegkes I D. Robotic assisted
vs laparoscopic and/or open myomectomy: systematic
review and meta-analysis of the clinical evidence[J].
Arch Gynecol Obstet, 2016, 294(1): 5-17.

SHEU B C, HUANG K J, HUANG S C, et al.
Comparison of uterine scarring between robot-
assisted laparoscopic myomectomy and conventional
laparoscopic myomectomyl[J]. Journal of Obstetrics and
Gynaecology, 2020, 40(7): 974-980.

Krielen P, Stommel M W J, Pargmae P, et al. Adhesion-
related readmissions after open and laparoscopic
surgery: a retrospective cohort study (SCAR update)[J].
Lancet, 2020, 395(10217): 33-41.

Ott D E. Laparoscopy and tribology: the effect of
laparoscopic gas on peritoneal fluid[J]. J] Am Assoc
Gynecol Laparose, 2001, 8(1): 117-123.

Koninckx P R, Gomel V. Introduction: Quality of
pelvic surgery and postoperative adhesions|J]. Fertil
Steril, 2016, 106(5): 991-993.

Yesildaglar N, Koninckx P R. Adhesion formation
in intubated rabbits increases with high insufflation
pressure during endoscopic surgery[J]. Hum Reprod,
2000, 15(3): 687-691.

Molinas C R, Koninckx P R. Hypoxaemia induced by
CO, or helium pneumoperitoneum is a co-factor in
adhesion formation in rabbits[J]. Hum Reprod, 2000,
15(8): 1758-1763.

Binda M M, Molinas C R, Hansen P, et al. Effect of
desiccation and temperature during laparoscopy on

adhesion formation in mice[J]. Fertil Steril, 2006, 86(1):



AMBEAIR I R ARG B E T 50697 09 2 A

166-175. experience with robotic lung resection results in similar
[35] Lim P C, Kang E, Park D H. Learning curve and operative outcomes and morbidity when compared with

surgical outcome for robotic-assisted hysterectomy with matched ideo-assisted thoracoscopic surgery cases|J].

lymphadenectomy: Case-matched controlled comparison Ann Thorac Surg, 2012, 93(5): 1598-1605.

with laparoscopy and laparotomy for treatment of  [39] Lee C L, Huang C Y, Wu K Y, et al. Natural orifice

endometrial cancer[J]. The Journal of Minimally transvaginal endoscopic surgery myomectomy: An
Invasive Gynecology, 2010, 17(6): 739-748. innovative approach to myomectomy[J]. Gynecol Minim
[36] Torrance H D, Pearse R M, O’Dwyer M J. Does major Invasive Ther, 2014, 3(4): 127-130.

surgery induce immune suppression and increase the  [40] Abo C, Bendifallah S, Jayot A, et al. Discoid resection

risk of postoperative infection?[J]. Current Opinion in for colorectal endometriosis: results from a prospective
Anaesthesiology, 2016, 29(3): 376-383. cohort from two French tertiary referral centres|]J].
[37] Nasir B S, Bryant A S, Minnich D J, et al. Performing Colorectal Disease, 2019, 21(11): 1312-1320.

robotic lobectomy and segmentectomy: cost, [41] Sussfeld J, Segaert A, Rubod C, et al. Role of robotic

profitability, and outcomes|J]. Ann Thorac Surg, 2014, surgery in the management of deep infiltrating
98(1): 203-209. endometriosis[J]. Minerva Ginecol, 2016, 68(1): 49—
[38] Louie B E, Farivar A S, Aye R W, et al. Early 54.

OOOOO OGO O OO OO OO QOO OOO OO OO OO OO OO OO OO OO OO OO OO OO O OO OO OO0

(| ARIFERE (PR3 ) ) ERKE 2021 £EITRE

(HLEE NSIRLE 2% (Hh#E32 ) ) (Chinese Journal of Robotic Surgery, f&#% CJRS) & i [
AR 34, AR B R A E 5, T E BRI B2 ALE N BRI 2 b E B 2 e
BLEs NAMNEN 22 55 U I i B A TE R AT IS A SR 22 B2 R IR (CN10-1650/R, ISSN 2096
7721) o BAETIEHLE NSMBE R E R . BT . BRSNS AR AR R
WeBh 2RSS, P& S FRIELEZ ORI | I RACE- A E Bz i g

ATUR PG G IERARGEG, S 9 S G, AT I B KRR, IRIER AR
B, AV BUHBCERE. PIBGRTE, 0 LR SRR RERIGE . B UPE . BE
S, ARG ENAMEARZESEE L AT R, K 16 FRA, EIRESCE, 2R,
80 UL/, M 509, A4 6 W (300 7C) , Al EHE A PSR AMITE ( F1 4% AR R
LA JFPAT: CRSATIEZ T LR B AT K'5: 3700 0205 0924 5232 147 )

ATFTRARXRFRELR, FREBEEEMER, WRENSSFTEMNS ARG ZIEE
B, EHER.

BEAK: 1. EMEBERES: www.jgrwkxzz.com; 2. RIEZFSFE: jqrwkxzz@163.com,
YREBERFEIE: 029-87286478,

AT i R

99



