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Précis
Conventional laparoscopy and robotic-assisted laparoscopy are excellent modalities
for the treatment of advanced stages of endometriosis, however robotic-a_ss_ist'éd_;;.*

laparoscopy may increase operative time and length of hospital stay. )
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Abstract

Study objective: This study aims to compare robotic-assisted laparoscopy to
conventional laparoscopy for the treatment of advanced stage endometriosig in
terms of operative time, estimated blood loss, complication rate and lengvthi of Y
hospital stay. i

Study design: Retrospective cohort study involving 420 patients \whbbimde’fwent
fertility-sparing surgery for advanced stage endometriosis, either by conventional
laparoscopy or robotic-assisted laparoscopy. All procedures Weré performed by one
surgeon between January 2004 and July 2012, Data wais _cqllected via chart review.
Design Classification: Canadian Task Force Classiﬁcafiéh class 112,

Setting: Tertiary Referral Center for Treatme_‘n_t’ 6f,Eﬁdometriosis.

Measurements: Patient demographics, opéra't'iv‘e ﬁme, estimated blood loss,
complication rate and length of hosp‘itai s’tay were compared between the two
groups. ) |

Main Results: Two hundred svkéve,vntjbr”-three patients (273) underwent conventional
laparoscopy and 147 péﬁénfg underwent robotic-assisted laparoscopy for fertility-
sparing treatment ofbadvvar‘iced stage endometriosis. Patients in both groups had
similar charqctefiStics'y‘regarding age, body-mass index (BMI) and previous
abdominal sti_‘rgeriés. There was no significant difference in blood loss or
complicatidh rafe between the two groups. The conventional laparoscopy group
had a mean operative time of 135 minutes (115-156 minutes) and the robotic-
assisted laparoscopic group had a mean operative time of 196 minutes (185-209

minutes), with a mean difference in operative time of 61 minutes, p<0.001. The
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length of hospital stay was also significantly increased in the robotic-assisted
laparoscopy group. The majority of patients who underwent conventional
laparoscopy were discharged home on postoperative day 0. Among a total of 273
patients in the conventional laparoscopy group, only 63 remained in the hospltal
overnight. In contrast, all 147 patients in the robotic-assisted laparoscopz)}“giljoup
were discharged home on post-operative day 1. |
Conclusion: Conventional laparoscopy and robotic-assisted’la[iabtz‘oys’;c:bpy are
excellent modalities for the treatment of advanced st:ageg_éf éridometriosis, but the
use of the robotic platform may increase operative ti}r’r;’i“é"and might also be

associated with longer hospital stay.
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Introduction

Endometriosis is a complex disease that affects between 10-50% of
reproductive aged women worldwide [1,2]. Currently, laparoscopic surgery is
considered the gold standard for diagnosis and treatment of endometriosis [1,2]
For advanced stage endometriosis (stages IIl and IV), laparoscopic trea’tﬁieﬁt can be
technically difficult and is often reserved for specialists in laparosc‘o;ﬁc. =
techniques[1]. For this reason, many surgeons still perform lapérotomies for
treatment of advanced stage endometriosis. |

The advent of computer-enhanced technology,}shch as the surgical robot, has
enabled many surgeons to convert laparotomies to robotic-assisted laparoscopies
[3-5]. There are several publications compari‘lbl}g canentional laparoscopy (CL) to
robotic-assisted laparoscopy (RAL) for combrj’ikc)nfgynecologic procedures; such as
hysterectomy and myomectomy. Thixs’ data supports robotic-assisted laparoscopy as
a feasible approach to minimally,iﬁvasive surgery for surgeons not comfortable with
conventional laparoscopy [5-17]., Héwever, of those publications, only three were
randomized controlled,tfial% and there were few specifically addressing advanced
stage endometriosisv[:18-24>]. This study aims to evaluate the safety and efficacy of
robotic-assisted i‘a‘paroscopy versus conventional laparoscopy for the treatment of

advanced stage endometriosis.

Materials and Methods
This is a retrospective cohort study of all consecutive patients undergoing

fertility-sparing treatment of advanced stage endometriosis from January, 2004 to
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July, 2012. Institutional review board approval was not pursued due to
retrospective nature of the study. Data was collected by review of electronic and
paper medical records. This study is a Canadian Task Force Classification class I12.

In all cases, the indication for surgery was pain and/or infertility. In(;lﬁSib‘n
criteria consisted of all patients who underwent fertility-sparing treatm;é";ituqf
endometriosis during this time period. Patients were selected toihavé'robck)tic-
assisted laparoscopy or conventional laparoscopy based str‘ictl'yj on _th’e::v availability
of the patient for the robot operating room day. No clini‘cabl’ péfémeters were used to
guide surgical modality. Exclusion criteria consisted of patiénts who were found to
have stage 1 or 2 endometriosis or if they needed bladder, ureteral or bowel
resection (including disc excision), hysterector}nﬂ)kr;,_ iriijibmectomy or thoracoscopy.

All surgeries were performed at a tertlary endometriosis referral center by
the primary author who has extensiv_é ‘é‘)h{peri‘ence with both conventional
laparoscopy and robotic-assistﬁe‘d’]épar&écopy. The primary author has also been
involved with the original d;e;léloprﬁént and testing of the DaVinci robot [25], so his
experience dates back tb; thé laboratory testing of the robotic surgical system.

For all cases;»fh'é ‘:pa’tient was placed in conventional dorsal lithotomy
position with ]egé in..Aflen stirrups. Once the abdomen was entered, hysteroscopy
and chrompé@;rtubation were performed and a HUMI manipulator was placed in the
uterus. Thféé 25 millimeter-trocars were placed for conventional laparoscopy. For
robotic-assisted laparoscopy, one 12mm trocar, two 8mm trocars and one 5mm
assistant trocar were used until 2011, when the 8mm trocars were replaced by

5mm robotic ports. The majority of cases also included cystoscopy and proctoscopy

6



103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

125

Nezhat

at the end of the surgery in order to early recognize and treat potential genito-
urinary and/or gastro-intestinal injuries, respectively.

For robotic-assisted laparoscopy, the DaVinci robotic surgical system |
(Intuitive Surgical Inc., Sunnyvale, CA) was initially docked centrally when __li_;s.ingl_,the
first generation system, then side-docked on the patient’s right side wh;ﬁ thef
second and third generation DaVinci robots became available. Theis,uﬁrapﬁbic
trocar was used as the assistant port and the operating surgeoxyilwcvontrvdlled two
robotic arms at the console. The use of the third robotic arm IS deemed cumbersome
by our group. From experience, not only it does incre_aée -;hé"possible risk of
torching and blind injury to the tissue but it alsq requ1res an extra incision.

The instruments used for the robotic—agls‘,ist}e:d freatment of endometriosis
included scissors, a monopolar hook, a gfaspe“l',‘é’needle holder and a
suction/irrigator probe [26]. For co’pjéh‘tional laparoscopy cases, the instruments
included a CO2 laser or Plasmgjé_f (Plasma Surgical Inc.,, Roswell, GA), a grasper, a
bipolar system, a suction /i_rriéatqr probe, and a needle holder if needed [26].

Electronic and pzi:i)eljfmedical records were reviewed to evaluate operative
time, estimated b‘lood’ilbss; intra-operative and post-operative complications.
Operative time V\;;’:IS vcal.culated based on anesthesia record of surgery start and end
times. This jlp{'cludes abdominal entry, placement of trocars, hysteroscopy, docking
of the robc;tf,:jsulr*geon console time, undocking, cystoscopy, proctoscopy and closure
of trocar sites. Estimated blood loss was calculated from measuring the blood
collected in the suction canisters and subtracting the amount of irrigation used

during the surgery. We then compared preoperative and postoperative complete
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blood counts for accuracy. Complications were graded according to the Clavien-
Dindo Classification of Surgical Complications [27]. Only significant complications
that classified as grade III-V were recorded.

Comparisons were made between the conventional laparoscopy group and
the robotic-assisted laparoscopy group using Mann Whitney test and t-te‘;sﬂt'enalysis.

P value <0.05 was considered statistically significant.

Results

A total of four hundred and twenty (420) patieﬁts underwent conservative
treatment of stage I1I or IV endometriosis during’ thestudy time period. Two
hundred seventy three (273) patients underwentieo'riventional laparoscopy and one
hundred and forty seven patients (147) pati,ente ﬁnderwent robotic-assisted
laparoscopy. Five cases in the conven‘tie,ﬁal laparoscopy group were originally
planned as robotic-assisted lapgirbe’coﬁés. However, the robot was not docked due
to the presence of extensiye’ eXtrafl_-pelvic endometriosis. Because the robotic camera
is not interchangeable between ports and the arms are not as easily maneuverable
for extra-pelvic sites, ‘the _,usé, of the robotic platform would have been very time
consuming apd iﬁtrica’ee.

Threek_‘cfvavses in the robotic-assisted laparoscopy group were converted to
conventior;éi-laparoscopy for the same rationale. These three patients were
included in the robotic-assisted laparoscopy analysis since the robotic ports were
placed, the DaVinci robot was docked, and a portion of the procedures was

completed with assistance of the robotic platform.
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Baseline characteristics of age, body mass index (BMI) and mean number of
previous surgeries were similar in both groups (Table 1). The mean estimated blood
loss was 25ml in the conventional laparoscopy group and 40ml in the robotic-
assisted laparoscopy group, which did not reach statistical significance. The
conventional laparoscopy group had a mean operative time of 61 minuik‘:'é‘s*‘shorter
than the robotic-assisted laparoscopy group (135 versus 196 minutqé; p< iOF.OO 1).

All 147 patients in the robotic-assisted laparoscopy gro"upvre_méined in the
hospital overnight and were discharged on post-operativ(‘e"d’a‘y 1, While in the
conventional laparoscopy group, only 63 of 273 (23.,1'%) pa.tients stayed overnight.
The vast majority of the conventional laparoscopy gfoup patients were discharged
home on post-operative day 0. This differen‘f:g iS’éféfistically significant (p < 0.001).
There were no high grade complications iheit'hesf group according to the Clavien-

Dindo Classification of Surgical Complica'tions [27].

Discussion

This large retrospécfive cohort study supports the use of both conventional
laparoscopy and roboti.cfask'sisted laparoscopy for the treatment of advanced stage
endometriosﬁs; -Thisstudy is consistent with previous literature showing the use of
the surgical ifb’bot increases overall operative time [8, 16, 20]. Even with an
experiencéd‘; sﬁrgeon and OR team, the average length of operative time was over
one hour longer with use of the robotic surgical system, with a minimum of 29

minutes longer and a maximum of 94 minutes longer. There are several factors, in
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addition to the time needed to dock and un-dock, which likely contribute to the
increased operative time.

For large endometriomas, there are limitations in trocar placement apd
removal of specimen which may have increased operative time. On occaskiqt}‘, aﬁ’
extra trocar was needed and it was difficult to manipulate the robotic a‘r‘mf‘s,k -
especially if the patient was very thin and/or short. Additionally, there waéb
significant time delay in removing cyst wall pieces or endometriosis .Séécimens as
they all must be passed to the assistant’s instrument, then”'r'e»mo,ved, and the
assistant’s instrument replaced and reoriented. Large:ry's'pvecﬂimens were removed
through the larger robotic camera port, but again thlS \‘)\'iéi's associated with time
delay to reposition the bulky camera. Alternatiyevlky, kvyve had to place an extra 12mm
trocar for specimen removal which added etha fime, expense, incision and, as a
result, possibly more morbidity and'bye;‘éll cost.

Another option was to ke‘.ép’the larger cyst wall in the pelvis until the end of
the procedure. However, ngﬁélizaﬁbn of the cul-de-sac might be partially obscured
and extra time was addé;i"if suturing was used to keep multiple pieces aligned in a
suture in order not tob‘g:elk; them lost inside the abdomen. In contrast, during
conventional l'ap;lfOSCOpy, the tissue can be rapidly removed in a specimen bag
through a 10'—?12m'm umbilical port with concomitant removal of the trocar under
direct visu;iiizétion by a 5mm laparoscope.

Similarly, not using the CO2 laser with the DaVinci Robot is another factor
that may have contributed to the increased operative time in the robotic cases. We

concur with Berkes et al that, with the CO2 laser, deep infiltrating endometriotic

10
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lesions can be easily and efficiently removed with minimal bleeding (28). This is due
to the physics of the CO2 laser compared to radiofrequency energy. The robotic
scissors and monopolar hook require extra care and time to prevent injury to
surroundmg structures. This leads to longer operative time, which in combmation
with the increased number of incisions and associated pain; we beheve is part of the
reason why the robotic group had a longer hospital stay. ;

Not uncommonly, disease can also be found in the uppe‘ru__abdiomen, around
the liver, the diaphragm, on the appendix, and can consist oyflve‘vry large
endometriomas requiring treatment. In robotic-assist_ed:’:laparcscopic cases of
extensive intra-abdominal endometriosis, there ‘is li‘m:ited flexibility in changing
camera locations and instrumentation. For difﬁcﬁ]c dissections with conventional
laparoscopy, the surgeon is able to move the camera to different ports much more
readily to assure no madvertent m]ury has occurred With the robotic platform, this
can only be accomplished WItha:hybnd techmque of conventional laparoscopy and
robotic-assisted laparoscqpy as ipkreby.i?’iously described for the management of ovarian
cancer [29, 30]. In the hybrld technique, after exploratory laparoscopy is performed
and the extent oflﬂpath'o'lcgy in the upper abdomen is assessed and treated via
conventional laparoscopy, the robotic trocars are placed and the robotic platform is
docked for;céatment of the disease in the pelvis.

Mofeover, identification of retroperitoneal disease can be challenging with
the robotic platform as it precludes the use of the laparoscopic suction-irrigator
probe to palpate the pelvic floor. This useful technique requires tactile feedback that

the robot platform lacks at the present time. For these reasons, there were eight

11
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cases in this study that were planned robotic-assisted laparoscopies and were
eventually completed with conventional laparoscopy.

The primary strengths of our study are the number of patients with advanced
endometriosis in each surgical group and the experience of the surgical team. To our
knowledge, this is the largest study of conservative treatment of advanéed b,
endometriosis via laparoscopy or robotic-assisted laparoscopy pub]ié}hed to date.
There are no randomized controlled trials in the literature investigatihg the robotic
platform in the conservative treatment of advanced stage én’dometriosis. The
majority of the literature discusses definitive treatment of ’e“.ndometriosis with
hysterectomy with or without bilateral salpingoofjﬁbfééfomy [31, 32].

The vast experience of the primary surgeon and the OR staff are also a major
strength of this study. The primary surgeon assxsted in the initial development and
testing of the DaVinci robotic system [25]; ThlS experience may resolve the
commonly seen bias of longer opf::_;rativévﬁmes and increased blood loss during the
surgeon’s and OR team’s lgafﬁing cuirve. Our study begins in 2004, well passed the
learning curve for the vs'efriiib;j:}author. It should be noted that the experience of
different OR teams*m}é’si‘;xot éccounted for in this study.

The pr.ime;'ry limitation to this study is its retrospective nature and limited
follow-up i,n%c')‘tjmation. Only high-grade complications were reviewed in this
analysis, ag‘»t:hese tend to have a greater impact on patient care and quality of life
post-operatively. The low complication rate is likely a combination of the primary
surgeon’s expertise and lack of documentation and follow-up due to the referral

nature of the practice and retrospective design. Many patients travel from across the

12
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240  United States and also from foreign countries, and have long term follow up by their
241  local provider. This may also contribute to the under reporting of post-operative
242  complications.

243 Finally, as the selection of laparoscopic and robotic cases was basgd_':sdvle‘ly.on
244  schedule availability of the patient and instrumentation, one might see thlS “és a

245 potential flaw. Prospective, randomized studies are indeed needed ﬁbﬂutf:ier

246  evaluate the different surgical modalities.

247 For common gynecological procedures, such as hysféfeétomy and

248 myomectomy, the robotic surgical system allows surgéo‘ns Who are not comfortable
249  with conventional laparoscopy to perform minibmal'ly:jn%}asive surgery in a shorter
250 period of time [33]. The limiting factor for ope__x}*éti;vkéb :‘léparoscopy, with or without
251 - assistance of the robotic platform, is skill‘anjd éxperience of the surgeon, and

252  availability of proper instruments [26] The rbbotic arm enables the general

253  gynecologist surgeon to conveytv:l;,’_l;oreﬁkl‘éiparotomies to minimally invasive surgery.
254  Computer-enhanced technolbgy wiﬁ have a significant role in the future of surgery,

255  butin its current infa‘nc'y stage does have limitations.

256 With an expefi’ehc_eﬁ surgeon, it appears that the use of the present robotic
257 / platform is safe and effective for the treatment of advanced endometriosis, but is
more timexc_(g)"nsum}ing and patients stay in the hospital longer compared to
conventiorﬁi léparoscopy. We should keep in mind that longer operative time has

been correlated with increased overall cost associated with the robotic platform [17,

34].

13
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As technology advances, the robotic surgical system will overcomeit:

treatment of advanced stage endometriosis, conventional laparoscopy, with ahdi; :

without robotic assistance, is associated with excellent results but the usé‘t)f the

robotic surgical system is more time consuming and associated with longer hospital

stay and overall cost. In our experience, cases of severe disease requiring multiple

Reference

1.

exchanges of camera and instruments and/or large endometriomas were easier te

perform with conventional laparoscopy.

Nezhat C, Nezhat F. Endometriosis: ahtieﬁt disease, ancient treatments. Fertil
Steril. Dec 2012;98(6 Suppl).:s;v-»é‘s;z. |

Giudice LC, Kao LC. Endometr1051s Lancet. Nov 13-19 2004;364(9447):1789-
1799. J

Nezhat CR, etal. When will video-assisted and robotic-assisted endoscopy
replace alm'dékt:é%lly.o;pen surgeries? | Minim Invasive Gynecol. 2012;19:238-
243. ’ |

Falco;i‘e:T, Goldberg ], Garcia-Ruiz A, Margossian H, Stevens L. Full robotic
asskié;f'tgahce for laparoscopic tubal anastomosis: a case report. ] Laparoendosc
Adv Surg Tech A. 1999 Feb;9(1):107-13

Nezhat C, Saberi N, Shahmohamady B, Nezhat F. Robotic-Assisted

| Laparoscopy in Gynecological Surgery. JSLS. 2006;10(3):317-320.

14




285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305

306

10.

11.

Nezhat

Liu H, Lu D, Wang L, Shi G, Song H, Clarke J. Robotic conventional
laparoscopic surgery for benign gynaecological disease. Cochrane Database
of Systemic Reviews. 2012:Art No: CD008978. DOI:
008910.001002/14651858.CD14008978.pub14651852

Tinelli R, Malzoni M, Cosentino F, Perone C, Fusco A, Cicinelli E; N_eZhét F.
Robotics versus laparoscopic radical hysterectomy with ]ymﬁﬁadeﬁectomy
in patients with early cervical cancer: a multicenter study. An'n‘ Surg Oncol.
2011 Sep;18(9):2622-8. .

Pasic RP, Rizzo JA, Fang H, Ross S, Moore M, Gujinarssoﬁ C. Comparing robot-
assisted with conventional laparoscopic hyételf(_ectomy: impact on cost and
clinical outcomes. ] Minim Invasive Gyng‘c'oit. 2010 Nov-Dec;17(6):730-8.
Payne TN, Dauterive FR. A compafiys”o'r’l" of fotal laparoscopic hysterectomy to
robotically assisted hysterec,tofn'y:j surgical outcomes in a community
practice. ] Minim Invasiyé b_gynecol. 2008;15:286-291.

Nezhat C, Lavie O, L_‘enijirej _M;‘ Cemer O, Bhagan L. Laparoscopic hysterectomy
with and withgut a »fébot: Stanford experience. JSLS. 2009;13:125-128.
Sarlos D, KotS: L, Sfead\Vanovic N, Schaer G. Robotic hysterectomy versus
conventiéhal laparoscopic hysterectomy: outcome and cost analyses of a
mayt,}c}’nivéd ca;e-control study. Eur ] Obstet Gynecol Reprod Biol. 2010;150:92-
Nezhat C, Hajhosseini B, King LP. Robotic-assisted laparoscopic treatment of

bowel, bladder, and ureteral endometriosis. JSLS. 2011 Jul-Sep;15(3):387-92

15



Y\ }-A’Uz’

307 / 13.  Paraigo MF, Ridgeway B, Jelovsek JE, et al. Laparoscopic versus robotic

Nezhat

308 ysterectomy: a randomized controlled trial. ] Minim Invasive Gynecol.
309 2011;18:528.

310 14. Bedient CE, Magrina JF, Noble BN, Kho RM. Comparison ofrobotic a»nd”’ s
311 laparoscopic myomectomy. Am ] Obstet Gynecol. 2009;201:566"§e56i~565

312 15.  NezhatC, Lavie O, Hsu S, Watson |, Barnett O, Lemyre M. Rdb,otic-assisted

313 laparoscopic myomectomy compared with conventiona"l_lyapatdscopic
314 myomectomy--a retrospective matched control study.’Fertil Steril.
315 2009;91:556-559.

316 16.  Garguillo AR, Sroiji SS, Missmer SA, Correia KF, Vellinga TT, Einarsson J1.

317 Robot-assisted laparoscopic myomectomy cbmpared with conventional

318 laparoscopic myomectomy. Obstet GYriecbl. 2012;120:284-91

319 Nezhat C, Modest AM, King LP The Role of the robot in treating urinary tract
320 endometriosis. Curr Opin‘,’Qb'stet» Gynecol. 2013 Aug;25(4):308-11.

321 Wright JD, Ananth CV, Lewin SN, Burke WM, Lu YS, Neugut Al, Herzog TJ,

322 Hershman DL,..IRvobo'ti'ca]ly assisted vs laparoscopic hysterectomy among
323 women w1th benign gynecologic disease. JAMA. 2013 Feb 20;309(7):689-98
324 Nez‘ha\t C, Modest AM, King LP. The Role of the robot in treating urinary tract
325 endbmetriosis. Curr Opin Obstet Gynecol. 2013 Aug;25(4):308-11.

326 19. Siesto G, leda N, Rosati R, Vitobello D. Robotic surgery for deep

327 endometriosis: a paradigm shift. Int ] Med Robot. 2013 Jun 13.

16



328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

Nezhat

20. NezhatC, Lewis M, Kotikela S, Veeraswamy A, Saadat L, Hajhosseini B, Nezhat
C. Robotic versus standard laparoscopy for the treatment of endometriosis.

Fertil Steril. 2010 Dec;94(7):2758-60.

21.  Nezhat, C, Hajhosseini, B, and King, L. Laparoscopic Management o'fuBoweIF
Endometriosis: Predictors of Severe Disease and Recurrence. ]SLS,i August

2013.
N Qg,e'\\ \W I3

% Paraiso MF, Ridgeway B, Park A], Jelovsek JE, Barber MD Falcone T, Einarsson
JI. A randomized trial comparing conventional and robotlcally assisted total

laparoscoplc hysterectomy. Am ] Obstet Gynecol 2013 May;208(5):8

A ‘
O Sarlos D, Kots L, Stevanovic N, von Fe]ten S 'Schir G. Robotic compared with
conventional laparoscopic hysterectomy a randomized controlled trial.

Obstet Gynecol. 2012 Sep;f1-20(3):604-11.

24.  Mueller ER, KentonUK,' Tamay C, Brubaker L, Rosenman A, Smith B, Stroupe K,
Bresee C, Pantuclz A, Schulam P, Anger JT. Abdominal Colpopexy: Comparison
of EndoscopicVSilyrgi"cal Strategies (ACCESS). Contemp Clin Trials. 2012

Sep;33(5):1011-8

25. Shah, A and Schipper, E. In: Nezhat C, Nezhat F, Nezhat CH. Nezhat's Video
Assisted and Robotic Assisted Laparoscopy and Hysteroscopy, 4th edition,

2013 by Cambridge. Chapter 23.1, page 629.

17



347
348
349

350

351
352

353

354

355

356

357

358

359

360
361
362

363

364
365

366

26.

27.

28.

29,

30.

3L

32.

Nezhat

Buescher, E, Schipper E. Laparoscopic Equipment and Operating Room Setup.
In: Nezhat C, Nezhat F, Nezhat CH. Nezhat's Video Assisted and Robotic
Assited Laparoscopy and Hysteroscopy, Cambridge University Press, 4th

edition, 2013: 23-36.

Dindo D, Demartines N, and Pierre-Alain Clavien. Clasmﬁcatmn of Surglcal
Compllcatlons A New Proposal with Evaluation in a Cohort of 6336 Patients

and Results of a Survey. Ann Surg. 2004 August; 240(2) 205 213

Berkes E, Bokor A, Rigd ] Jr. Current treatment _("')'fe»_ndometriosis with

laparoscopic surgery. Orv Hetil. 2010 Jul 1'1}'1“_5"1(28):1137-44.

Nezhat FR, Pejovic T, Finger TN, Khalii"=SS.,'-Role of minimally invasive surgery

in ovarian cancer.] Minim Invasive Gynecol. 2013 Nov-Dec;20(6):754-65.

Cho JE, Nezhat FR. Rob‘ot'ic_;s and gynecologic oncology: review of the

literature. ] Minim VI_n.i'/asive Gynecol. 2009 Nov-Dec;16(6):669-81.

Bedaiwy MA,_RéhmaﬁfMY, Chapman M, Frasure H, Mahajan S, von Gruenigen
VE, Hurd W Zand'tti K. Robotic-assisted hysterectomy for the management of
severe endometr1051s a retrospective review of short-term surgical

outcomes ]SLS 2013 Jan-Mar;17(1):95-9

Patzkowsky KE, As-Sanie S, Smorgick N, Song AH, Advincula AP. Perioperative
outcomes of robotic versus laparoscopic hysterectomy for benign disease.
JSLS. 2013 Jan-Mar;17(1):100-6

18



367

368

369

370

371

372

Nezhat

33.  SotoE, Lo Y, Friedman K, Soto C, Nezhat F, Chuang L, Gretz H. Total
laparoscopic hysterectomy versus da Vinci robotic hysterectomy: is using the

robot beneficial? ] Gynecol Oncol. 2011 Dec;22(4):253-9.

34. Van Dam P, Hauspy ], Verkinderen L, Trinh XB, van Dam PJ, Van LooyL Difix L.
Are costs of robot-assisted surgery warranted for gynecological bfbcédures?

Obstet Gynecol Int. 2011; 2011:973830. Epub 2011 Sep 18.

19



Table 1. Comparison of Conventional Laparoscopy to Robotic-
assisted Laparoscopy

with hospital stay >

Conventional Robotic-assisted | P value
Laparoscopy Laparoscopy
(n=273) (n=147) .

Age, median (range) 31 (19-42) 30 (21-38) » 211
BM]I, median (range) 23 (19-29) 23(19-32) 814
Number of previous 1 (0-3) 1(0-3) 901
abdominal surgeries, A
median (range) .
Number of patients 37 22 346
with previous
cesarean section
Number of patients 65 12 <.001
with previous
laparoscopy for
endometriosis
Number of patients 5. 1 273
with previous %
laparoscopic
appendectomy L
Operative time, mean 135 minutes 196 minutes <.001
Estimated Blood Loss, 25ml 40ml 859
mean
Intraoperativeand 0 0 n/a
Postoperative Major
Complications
Number of patients 63 147 <.001




