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Abstract

Single-incision approach in robotic gynecology is a relatively new concept. The role of single-port systems in robotic
hysterectomy, their advantages and disadvantages, as well as the technical challenges, are still under investigation. A sys-
tematic review was performed by searching in PubMed and Scopus databases. In 810 out of 1225 patients, hysterectomy
was performed for non-neoplastic disease. Single-Site® was the most common port system. Duration of the procedure and
relative blood loss ranged from 60 to 311 min and 7 to 750 ml, respectively. The weight of the removed uteri ranged from
39 to 520 g. 4.9% of the included patients presented complications, among which bleeding, vaginal haematoma, laceration
and dehiscence, umbilical hernia, and visceral injuries. Conversion rate to laparotomy reached 2.8%. Although some tech-
nical difficulties are still described in the literature, the single-port approach is becoming more standardized nowadays and
performed by more surgeons. The initial phase of the learning curve can be achieved after five cases, while a proficiency in
intracorporeal cuff suturing after 14 cases. Uterus weight and previous abdominal surgical history can still be limitations of
the technique. Compared to our previous study, we can see that the technique has been used in more elderly or obese patients.
The complication rate can reach 4.9% while the conversion rate can reach 2.8%. However, we consider that complication and
conversion rates as well as surgical time could be improved with experience. Regarding post-operative pain and cosmetic
outcomes, the lack of information do not allow us to draw any safe conclusions.

Keywords Single port - Laparoendoscopic single site - Single incision - Robotics - Hysterectomy - Update

Introduction

The single-incision approach in robotic gynaecology is a
relatively new concept. Langebrekke et al., in 2009, was
the first to perform a single-port laparoscopic hysterectomy
[1], while Fader et al. were the first to perform a single-
port robotic hysterectomy in 2009 [2]. Three years ago, our
team published a systematic review presenting the role of
single-port systems in robotic hysterectomy, their advantages
and disadvantages, as well as the technical challenges [3].
With this updated systematic review, we are trying to fur-
ther clarify the role of single-port approach as the technique
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became more standardized and used by more surgical teams
worldwide. We presented the suggested technique of hyster-
ectomy, bilateral salpingooophorectomy and pelvic lymph
node dissection in our previous review.

The purpose of this article is to present an update of the
clinical evidence regarding the use of single-port robotic-
assisted hysterectomy in the treatment of gynaecological
pathologies.

Methods
Data sources

A systematic electronic search was performed in PubMed
(31 October 2017) and Scopus (31 October 2017). Both in
PubMed and in Scopus databases, the search strategy which
was applied included the combination of the key words:
(LESS OR single port OR laparoendoscopic single site)
AND (robot OR robotic OR telesurgery) AND hysterectomy.
A hand search of the references of both potentially relevant
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articles and articles qualifying for inclusion was also per-
formed. The literature search was performed in accordance
with the preferred reporting items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines [4].

Study selection criteria

Studies reporting data on the single-port robotic-assisted
hysterectomy were considered includable for this review.
Abstracts in scientific conferences, editorials, letters to the
editor, animal studies as well as studies published in lan-
guages other than English, German, French, Italian, Greek
and Spanish were not included in this review.

Results

A systematic search performed in electronic databases of
PubMed and Scopus retrieved a total of 202 and 598 stud-
ies, respectively, among which 26 studies (18 case series
and 8 case reports) were meeting the inclusion criteria of
our review [2, 5-29]. A hand search of references present
in the included studies was also performed without success-
ful additional studies identified. The included studies were
represented graphically in Fig. 1 (flow diagram).

In Table 1, the principal characteristics of the included
studies are represented in our review (number of patients
included in each study, age of the patients, body mass index
and diagnosis of the patients, port system utilized, duration
of the procedure, blood loss due to the operation, weight of
the removed uterus, conversion rate to three-port robotic or
open procedures, need for post-operative transfusion, post-
operative hospital stay, post-operative complications and
duration of follow-up). In Table 2, the overall operative data
of the included patients are represented.

In the study, 1225 patients in total were included (720
patients as control group), of whom 1211 patients were
included in case series studies. Their age ranged from 21
to 88 years. The body mass index of the included patients
ranged from 15.9 to 55 kg/m?. Hysterectomy was performed
in 810 out of 1225 patients due to non-neoplastic diagnosis
(such as uterine fibroids, endometriosis). The most common
port system utilized in the included studies was the Single-
Site® port (13 out of 26 studies). Regarding the duration of
the procedure and the relative blood loss, they ranged from
60 to 311 min and 7-750 ml, respectively. The weight of
the removed uteri ranged from 39 to 520 g. Twenty-five of
the 505 included patients (4.9%) presented complications,
among which the most common were the post-operative ones
(21 out of 25 patients). Conversion to multi-port robotic/lap-
aroscopy/laparotomy surgery was necessary in 14 out of 505

Potentially relevant articles
retrieved from PubMed

(N=202)

Potentially relevant articles
retrieved from Scopus

(N=598)

A 4

\ 4

title (N=800)

Articles were screened for relevance based on their

———3| Duplicates studies removed (N=129)

v

Articles retrieved for further evaluation (N=671) }—» 445 studies were excluded as irrelevant

A 4

to the review based on their abstract

Articles selected for further evaluation after first screening of title and abstract

(N=226)
Articles excluded after detailed screening
No additional studies were according to specific criteria (N=200)
identified through hand-searching > »* Review articles (n=102)
bibliographies of relevant articles. e Referring to robotic assisted surgery
without single port (n=65)
o Letters / Editorials / Conference papers
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Fig. 1 Flow diagram of the detailed process of selection of articles for inclusion in the review

@ Springer



203

Journal of Robotic Surgery (2018) 12:201-213

(991) 0¢/S
LLIRd YOI
(o1 0g/€
1100UBD [BIIAIRD)
(09
0€/6 -9sessIp
(SLT—6¢) (00€—01) (Isv—=<11) QuLIIN/TedIA (re-61)
LT1 98 CLl ~130 aalseAuraxd 9T (LL=S€) VAR
Syoom :(a8uer) :(o8uer) :(o8uer) 110d (€€h) 0g/S1 :(93uer) G :(e3uer) ‘L10T
9— :e3uey 0¢/0 [ ‘ues]\ 0€/0 (€€) 0¢/T UBIPIN UBIPIN UBIPOJN  oONS-O[SUIS  :IDUED SULIA)() UBIPIN UBIPIN 0€ ‘[PZIenON
LLo=d
Lro=d (057-07) vLro=d
€-D1 0s  ‘(00Z-09) (o)  yro=d geo=d
(o8uex) ‘(eSuer) g :(eBuer) ST/ST S8 (9°¢) 8'9C ‘WS
§c/0 UBIpIN §c/0 §c/0 AN UBIpIN UBIPOIN  o}od STIS -ofoyied uSruag  :(dS) U  :(AS) UBS 1SC
() 0T/L
1100UBD [eLn)
(00202 -owopud Apreq [9]
=9 1 (1D or (591-0L) (59) Koy,
:(e3uer) [ :(e8uer) ‘(e3uer) (6 :(e8uer) od 0T/E1 $A18 (9°¢) L'8T QL ¥¥s ‘L10T
UBIPIN 02/0 UBIPIN 02/0 02/0 AN UBIPIN URIPDI]N  oONS-O[SuIs  -ofoyped uStuog  :((S) URON  :(AS) UL 0C ‘Togung
(SL'6)
1v/t ‘soyjo
‘YD) 17/01
ersejdiodAy
reordAye xord
-wod “(5°61)
1¥/8 -:D04H
/vOdad (€'L)
/€ :oseasIp
8%) (09¥-0¢) (00Z-01) (SL2—09) Ov/T  Texoupe (5'61) (Ti—81) (FL—€€) [clvsn
1v/c 91 69 8¢CI ‘Mod[en /8 :Koueu TLT 8°0¢ ‘L10T
BIUIOY :(e8uer) :(o3uer) :(98uer) /0¥ :11od -3irew ‘(L) :(a8uer) :(e8uer) ‘SULIDIN
AN [edIIqup)  G°( UBIPI]N - O LI UBIPIIN UBIpIN UBIPOJN  ONS-9[3UIS 1v/L -sploiqlg UBIPIN UBIPIN It op Aeopong
$2112S 2SD))
oy An
(skep papaau @3 (u ur) (urw ur) aInp (s1eok -unood ‘Ieak
(ow ur) (%) suon ur) Aejs uoisny (%) suols  ur)Jysm  SSO[ poo[q -9001d oy} pardde (;u ur)juoned  sjuoned ‘royine
dn-moq[o -eordwo) rendsog -suely, -I9AUO)D) sn1e))  pejewmnsyg Jouopeinq walsAsod (%) sisouSerq /3 ING Jjo a3y JO IN ISIL]

Aw019919)sAY 110d-9[3uls 5110qO1 0} SULLIDJAI SAPMIS | d|qel

pringer

a's



Journal of Robotic Surgery (2018) 12:201-213

204

(1o
—-TLO)
syoom

Vv
:(o3uer)
UBIPIN

(97-8) T
:(a3uer)

UBIPIN

(€)
€7/1 :Sur
-pPas1q
aanerado
-1850d
(8°0)
ST/
:Ayyedor
-nau
squuy
oMo
(80)
ST/
1Bwo)
-ewoRy
j[nea
[eur3eA
(80
ST/
:S1S0q
-woIy)
uroa deo(q
(8°0)
ST/
:1OAQJ
()]
Sl
sUsk)
()]
gclre
:uon
-ooJur
punopy
(R}
Sl
wnau
-oyred
-owdeH

(-0
T :(93ue1)

URIPOI

91-D
7 :(o3uer)

ueIpay

€¢/0

(80
ST/t

€2/0 AN

SCI/0 AN

(0ST-01)

0s

:(o8uer)
UBIPIN

(0Sz—0D)
0s
:(o3uer)

ueIpay

(091-09)

(181

:(o8uer)
UBIPIN

(2¢82—5¢)
i
:(o8uer)

ueIpay

(0o1)

€7/€T ewou
-10IBO0UAPY

110d
@NS-o[3uIg

(8°0)

GZI/1 :snowt
-enbsouspy

(T°66) STI/VTI

“BUIouId
-IBO0UdPY

110d
@NS-o[3uIg

(9¢g
—8°L1)
9'9¢
:(93uer)
UeIpaN

[6] Arex
‘910¢
‘operio)

(68—6¢)
+9:(e8uer)
UBIpaN 14

(Ts-61)
LT (#8-5¢€)
:(93uer) G :(e3uer)

UBIPIA UBIPIA Scl

[8] £ren
‘9102
‘operio)

(o ur)
dn-mor[oq

(%) suon
-eoridwo)

(skep
ur) Aejs
rendsog

papaau
uorsny
-suel],

@3
ur) Jysrom
Nikeilgl

(%) suors
-I9AUO))

(uiup)  (unw uy) amp

$SO[ poo[q
pajewnsg

-9001d 2y
Jo uonein(

pardde

wasAs Jod (%) sisoudelq

3oy £n
-unoo ‘1eak
‘Joyne
IS

(s1e0k
ANE ur) juoned
/3% TNG Jo a8y

sjuoned
JOIN

(ponunuoo) | sjqey

pringer

Qs



205

Journal of Robotic Surgery (2018) 12:201-213

(L 09
(8¢) 9¢/8 Iedued
! UeLIeAo
:uoneIo 600=d “(1'9%) 92/T1
-ov] 92/1 ‘9Tl 1co=d wo=d ‘ewouIed  99'0=d 190=d
S3oom 9 [eutSes Yye < 9¢/0 9¢/0 RSN ‘LOT ‘UBSIN  ‘'88 ‘UBIN - [BLISWOPUY  ‘6°LT ‘UBSN ‘4’09 ‘UBSIN 19C
(VD)
e/l
:Sunyes]
[eurdep
(VD) (L eyn 10 (11l
971 -Ued URLIBAO vSn
-:uoners (8¢9 €1/L ‘910¢
-9e] el/el )] S¥0l1 ‘BUIOuIoIeS ‘wayoey
Syoom 9 [eurSeA Uye> el/1 €1/0 ‘UBIIN  T'O96 “UBIN 9[0T ‘UBSN AN [elswopuy LT -UBIN £ ‘UBSA el G
r6'0=4d"(s'8)
6S/S :100uBd
JO JSII O1oURD)
L80=4d
‘(ToD) 65/9
:SISOAWOUApPY
6000 =d sro=d  1000>d r80=d 9o=d 980=d  960=d
‘@¢t ‘“(t8D sk “(ISD) 0S1 ‘(Ly) 9v1 ($69) 65/1¥ ‘0 ¥T ‘(7'8) 8¥
71 (I'9)6S/€  (As) uea - 65/0 :(dS) uBAIN  :(dS) BN  :(AS) UL - sproiqi  :(@s) uesy :(As) ueSN 365
(6'8) Sviv
:JOOUED JO YSII
oneuds (I'11)
Sp/S stsofur [01] Arext
ms1 (69) LET (T 9 (Iv) w1 uod  -ouspe (¢'¢L) (9) st (6:01) 9% ‘910
Tl (@O syl (ds) uedW - SP/0  :(AS) uedN  :(AS) UBOIN  :(AS) UBSIN  o@S-9[SUIS  G/EE SPIOIqL] :(dS) UBRN  ((S) UBSN Sy ‘ojorjSog
T
(6'99-8) 1000=4d  1880=4d 9p/1 snowr  [L00=d
Syeom 1000=4d “0ST-01)  “(S'SLI-0L) -enbsouspy  (9'7¢-0T) oro=d
¥'9¢ (4] ‘90 € 001 §col (8°L6) ¢'8¢C ‘(88-8¢)
:(a3uer) /1 :(a3uer) W'v) :(a3uer) :(93uer) 9t/S§ rewiou ((93uer) @G :(e3uer)
UBIpIN IoAdq UBIpIN /T 9¥/0 AN UBIPIN UBIPIN - -IdIedouspy UBIPIN UBIPIN Eld
oy An
(skep  poposu @3 (T ur) (urw ur) aInp (s1eak -unoo ‘reak
(owur) (%) suon ur) Aels uoisny (%) suols  ur)Jysem  SSO[ poo[q -9001d 2y pardde (;u ur)juoned  sjuoned ‘royne
dn-moq[og -eordwo) [endsoyq -suely, -IOAUOD) sne))  pajewnsg jouonemnqg wdsAs uod (%) sisoueiq /3Y) ING jo a8y Jo "IN ISIL]

(ponunuoo) | sjqey

pringer

a's



Journal of Robotic Surgery (2018) 12:201-213

206

(@ os/1 198
:90Uad 1 (589) (L0g) (8°S¥) vsn
SIRp - (1°6) €°€C 9'¢Tl TLE €6€1 aseastp  (1°9) 66T ('6) 9% S10T
AN [eutSes  (AS) UL AN (9D 05/8 :(AS) uedN  :(AS) UBdIN  :(AS) UBSIN AN dusedosu-uoN :(dS) UBRIN  (S) UL 0S ‘zedo]
(€9
it (#1]
:Km(ur (9°¢00) 9LD (99 ©AIOY]
BSOISS 619Y Ieee e coel oseaslp  (6'7) I'€C ceesy ‘6102
IN 1109y :(AS) ued - 91/0 :(AS) UBAN :(AS) UBAN  :((S) UBAIN  gM0d0ooQ  dnse[dosu-uoN :((S) UBAN  :(dS) U 91 ‘Suoy)
9743
RuNiibe
-suer) oreut 0}
S[RW) ‘Cy/y
[BUWIOUIOIED
[BOIAIOO M)IS UT
(0] ‘Sp/¢ rerserd
il -10dAy rern
‘pwiojewr -QWIOpUD ‘C/¢
-oey Jno :SISOAWwOouape
[eurSeA QULIAIN G/
(T :SISOLOW
(472! -OpUa ‘Cy/€T
:Kmfur (20} 'sproiqy
Te[nosea Y191 SULIdIN “C/C [e1] Aer
[e31]1q @Le (as) (8¢) o (9¢) v€1 1od ‘BuIouIdIed W sc (6T S6v ‘610C
AN -wnied  (ds) e - (@osvn UBIPIIN  :((S) UBRIN  :((S) UBIN  oPNS-O[SUIg [ernowopuy  :(dS) UBSIN  (dS) UBSIN Sy ‘oforjsog
€60=4d
9z00=d  gco=d (Sve geo=d
60=d (€5-09) (L9—pP) cro0=4d —-$C0) (L9—¥¥)
‘D81 CLIT 94 “(0r1-69) SY'LT SIS
:(o3uer) :(eSuer) ((9Suer)  9g :(euer) :(93uer) :(93uer)
Cl ‘uesN - UBIPIN ¥€/0 UBIPIN UBIPIN UBIpIN UeIpIN UBIpIN e
(Tve
(02s-59) (19-01) (€81-1L) -L10) (19-01) (1]
(D91 gcol §'ce $'86 §'8¢C S'6v Aoy,
:(o8uer) :(a8uer) :(o8uer) :(o8uer) ENz=N 1) :(a8uer) :(a8uer) ‘S10T
6 UBdIN - UBIPOIA - +2/0 UBIPOIA UBIPOJA! UBIPOIA gHodlL  onsedosu-uoN UBIPOIAL UBIPOIAL T IwOpyy
oy An
(skep  poposu @3 (T ur) (urw ur) aInp (s1eak -unoo ‘reak
(owur) (%) suon ur) Aels uoisny (%) suols  ur)Jysem  SSO[ poo[q -9001d 2y pardde (;u ur)juoned  sjuoned ‘royne
dn-moq[og -eordwo) [endsoyq -suely, -IOAUOD) sne))  pajewnsg jouonemnqg wdsAs uod (%) sisoueiq /3Y) ING jo a8y Jo "IN ISIL]

(ponunuoo) | sjqey

pringer

Qs



207

(s0)
it
nau
-oyred
-OweH
(S0
it
2QoUdd
-STyop
[eurdeA
()]
it
:Kanfur
19121
aTn
TS
dA) TI10=4d 98¢0=d 10000 > d 8090=d 8¢0=d
juredeu ‘(41 8¢ (89°0) ‘(061) 6¥¢C v00=d ‘(4'8¢) £'88 Core ‘L est
-wopqy  :(gs) UesN ovb/E Trb/0  (dS) UBSIN ‘0S ‘UBIPIN  :(dS) UBSIA (As) uesN  (As) U fréud
W)SAS [91]
(5'59) 110d BIIOY]
Lose (611) 1LT 6°0LT [ouueyd aseasip  (67) €T (Iy) 8y ‘610
AN §z/0  (ds) uesy - 6z/0 (AS) uedN 0T ‘UBIpIN  (AS) UBSN -Bnw d[Surg  opsedodu-uoN :(AS) UBSIN  (dS) UBSIN ST “yoed
() 08/1
Nahliiale)
-SIyop
[euiSea  100°0=d rso=d
(@) 0s/1 T (341) (8°95) 6ro=d wo0=d 00=d sLo=d
:Awoy 61¢ vso=d 6LIT  (eLOTy  ‘(Lie) 1Tl ‘66)88C ‘(6 'St
018D :(AS) uesN 01 08/S  (dS) uedN  (AS) UBSIN  :(dS) UBSIN (as) uesN  :(AsS) ueSN 408

3oy £n

(skep  poposu @3 (T ur) (urw ur) aInp (s1eak -unoo ‘reak

(owur) (%) suon ur) Kes uoisny (%) suols  ur)Jysem  SSO[ poo[q -9001d 2y pardde (;u ur)juoned  sjuoned ‘royne
dn-moqjog -eorjdwo) [endsoyq -suelp, -IOAUOD) sne))  pajewnsg jouopemnq wIsksyod (%) sisoudeiq  /3Y) NG Jo oSy Jo IN ISIL]

Journal of Robotic Surgery (2018) 12:201-213

(ponunuoo) | sjqey

pringer

a's



Journal of Robotic Surgery (2018) 12:201-213

208

(T1-9) (0S1-05) (7681
L (€D SL (L¥1-0L) 9'9C (¥8-Th) [12] Area
:(e3uer) 7 :(o3uer) :(93uer) (g :(o3ue) j10d 190UBD :(93uer) 49 :(e3uer) ‘10T
UBIPIN - UBIPIN - L1/0 AN UBIPI]N UBIPO]N  dNS-9[SUIS [elpowopuy UBIpIN UBIpI]N L1 BZZIA
(© ()]
(sv) oce (81) 08 (€€) 58 1od 9seasIp 9z «(as) 19 :(as) [oz] Aren
AN - CUeBIpIN - TI/0 (as) uedN  :(AS) UBON  :(AS) UBSIN  oONS-o[SurS  onsedoou-uoN UBIPIN UBIPIIN Tl ‘€10T ‘B19D
ar-n (0T$—59) (oz1-L) (€81-1L) (re-10) (19-01) [61]
4 ol ¢ee ¢'86 ¢'8¢C 614 Aoy,
:(oSuel) :(93uer) :(a3uer) :(a3uer) 110d EN=N :(93uer) :(93uer) “$10T
UBIPOIA - I - +2/0 UBIPOIA UBIPOIA URIDIN  oPNS-9[Surs  onsedoou-uoN UBIPIIA UBIPIIA $T ‘Fepuog
so00=d  yseo=d ero=4d
‘(00€-01) ‘(Ov1-L¥) ‘(I7—L1)
0¢ LOT €C
:(93uer) :(o8uer) :(98uer)
- 8¢/0 8¢/0 UBIpIN UBIpIN UBIpoN 18€
(6°5)
61/1 (052-05) (5e-81)
‘wnau SL (L¥1-09) 9T (811 Arear
-oyrad :(o3uer) 06 :(o3uer) 110d I90URD [eLn :(a8uer) ‘10T
AN -oweeH AN 61/0 61/0 AN UBIpIN UBIPO]N|  o@NS-9[SUI§  -owopud A[rey UBIPpI]N AN 61 ‘Io3e]
(%4
ov/1
BREIEN
no
[eurSeA
((59)]
ov/1
1saNN|
-190 yno
reursea
IOUT]A]
(5]
ov/1
S0
($'8-0) S[YIp (6£1-6¢€) (00€—52) (T1€-+8) s1s£o uetrero  (GS—6°GI) [L1]
9L wnt Sorl 0S el ‘Koueugiew T8¢ (89-10) vsn
:(a3uer) -p11so[o (S0 S0 :(93uer) :(93uer) :(93uer) ‘ured ‘Sur :(93uer) 74 :(e3uer) ‘S10T
UBIPIIA dofey  :(AsS) ueoN - (oo UBIPpI]A UBIpIN UBIpIN gHod[en  -padyq ‘sproiqrg UBIpIN UBIpI]A (014 ‘qrayos
(oY) £n
(skep papaau @3 (T ur) (urw ur) aInp (s1e0k -unoo ‘Ieak
(owur) (%) suon ur) Aejs uoisny (%) suols  ur)Jysem  SSO[ poo[q -9001d 2y pardde (;u ur)juoned  sjuoned ‘royine
dn-moqpo -eordwo) rendsog -suely, -I9AUO)) SNIg))  pojewmnsyg  JouoneIn( — WIISAS 110J (%) stsouSerq /3 ING Jo a3y JO IN ISIL]

(ponunuoo) | sjqey

pringer

Qs



209

Journal of Robotic Surgery (2018) 12:201-213

[zl vsn
pAtI030219)8 Y ‘600C
AN - I AN 2/0 AN AN 8LI AN onoejAydorq LT 6S (4 “1opeq
l62]
vsn
qAt010219)8 Ky ‘600C
AN - AN - 1/0 AN 08 891 gHoden onoejAydorq 9C 09 1 Ieqoosy
[8c]
vsn
sisoLnow ‘0102
AN - AN - 1/0 081 0s CLT  @HOd STIIS -OpUS JUaLINIY AN LE I ‘Quey
(0sT-091) (€67-70)
€81 ewrou §9°6C [LT] Arear
:(93uer) -10IRO0UIpR :(93uer) ‘210T
AN - 4 - ¥/0 AN 0S -UBIpSIN UBIPIN gHoden [eLnowopuy UBIPIA IN 14 MO
SewoAW [92]
-oro[ o[dnnu vSsn
UN - AN - 1/0 IN 94 081  gHod STIS “RISEYLIOUSIA AN 9 I TI0T on]
[Sc] puer
-IOZIMS
sewoAw “$10T
AN - ¢l - 1/0 wl AN 01¢ AN -oto] A dnnA 6c 94 [ ‘oumponid
(vl
BUWOUIOIED [[20 [izerg
y10d snowrenbso ‘LT0T
UN - [ - 1/0 S8 IN AN NS-O[SUIS  -UdpE [BOTAID) e'lec [4% [ ‘BAIIS
¥ (VY4 00¢ 9°9¢ 8Y
¥ 00¢ £ee 9°¢C 94
[ez]
uemre],
od ‘L10T
AN - 4 - €/0 AN 001 00T MNS-9[SuUIS  SIsoAwoudpy $Te 4% € ‘Suig
sp10das asv)
/] “ewouroIed
(o1€-0v) (0sL-0D) (1re-som [eOIA IS U] (8°GE 0) (el
(9-¢) 00T 001 601 @10IrIRY L1 8SD6IT (0L—¥¢€) BaI03]
{ :(o3uer) :(a8uer) :(o8uer) :(o8uer) punop 1100URD [BOIATD :(93uer) g4 :(e3uer) ‘110C
AN - UBIPIN - W€D LN UBIPIN UBIPIN UBIPIN SIXHTV L/S -sproiqiq UBIPIA UBIPIA L ‘weN
3oy £n
(skep  poposu @3 (T ur) (urw ur) aInp (s1eak -unoo ‘reak
(owur) (%) suon ur) Kes uoisny (%) suols  ur)Jysem  SSO[ poo[q -9001d 2y pardde (;u ur)juoned  sjuoned ‘royne
dn-moqjog -eorjdwo) [endsoyq -suel], -IOAUOD) sne))  pajewnsg jouonemnqg wdsAs uod (%) sisoueiq /3) NG Jo oSy Jo IN ISIL]

(ponunuoo) | sjqey

pringer

a's



210

Journal of Robotic Surgery (2018) 12:201-213

Table 1 (continued)

&

Follow-up
(in mo)

Complica-
tions (%)

Hospital
stay (in
days)

Trans-
fusion
needed

Conver-
sions (%)

weight (in

gr)

Uterus

Estimated
blood loss
dure (in min) (in ml)

the proce-

Port system  Duration of

applied

Diagnosis (%)

BMI (kg/
m?)

Age of
patient (in
years)

Nr. of
patients

First
author,
year, coun-
try (Ref)

Springer

NR

NR

NR

NR

145

NR

20

49

USA United States of America, nr number, NR not referred, BMI body mass index, yrs years, mo months, SD standard deviation, weeks weeks, hr hours, BRCA breast cancer, HBOC hereditary

breast and ovarian cancer

#To 3-port robotic surgery due to severe pelvic adhesions

Patient with BRCA(+) breast cancer

“Hysterectomy was combined with single-port cholecystectomy

9Breast cancer, BRCA1(+), on tamoxifen: risk-reducing extrafascial hysterectomy combined with bilateral salpingooophorectomy

¢Conversion to multi-port arrangement

Laparoscopic group

EMulti-port robotic group

Table 2 Overall operative data of the included patients treated with
robotic single-port hysterectomy

Surgical outcome Values* (%)

Port placement time (in min) 4.75 (1-11)
Docking time (in min) 8.1 (2-40)
Console time (in min) 104.5 (17-312)
Cuff closure time (in min) 23.9 (9-77)
Total operative time (in min) 122 (60-311)
Estimated blood loss (in ml) 50 (7-750)
Decrease in haemoglobin concentration (in g/dl) 1.04 (0.1-3)
Uterine weight (in g) 164 (30-520)
Intra-operative complications 4/505 [0.8]
Post-operative complications 21/505 [4.15]
Blood transfusions 2/505 [0.4]

Conversion to multi-port robotic/laparoscopy/vagi-
nal/laparotomy

14/505 [2.8]

Hospital stay (in days) 1.5 (1-6)

*Median (range) was evaluated, where was possible

patients (2.8%), while there were two cases, where blood
transfusion was needed. The median post-operative hospital
stay was 1.5 (range 1-6) days. The post-operative follow-up
ranged between 1 and 46 months. Only two studies reported
data on scar cosmesis of the included patients.

Fourteen patients were included in eight case reports.
Their age ranged from 37 to 60 years. The body mass index
of the included patients ranged from 20 to 29.3 kg/m>. In
9 out of 14 patients, a hysterectomy was performed due to
benign diagnosis (such as endometriosis, prophylactic hys-
terectomy). Regarding the duration of the procedure and the
relative blood loss, they ranged from 147 to 300 min and
25-300 ml, respectively. The mean weight of the removed
uteri was 123 g. None of the included patients presented
any post-operative complications. No conversion to multi-
port robotic surgery was reported while there were no cases
where blood transfusion was necessary. The mean post-oper-
ative hospital stay was 2.8 days. The post-operative follow-
up was not reported in the included studies. There was no
information on the scar cosmesis in any of the included
studies.

From the included studies, the main issue is the heteroge-
neity of the included diagnoses which reflects to variety of
operations. In 7 out of 26 studies, were exclusively included
202 patients with neoplastic disease [8, 9, 11, 18, 21, 24,
27]. Regarding the duration of the procedure and the relative
blood loss, they ranged from 60 to 282 min and 10-250 ml,
respectively. Fourteen of the included patients presented
post-operative complications. No conversion to multi-port
robotic surgery was reported while there were 2 cases where
blood transfusion was necessary. The median post-opera-
tive hospital stay was 2 days. The post-operative follow-up
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ranged between 1 and 48 months. On the other hand, in
13 out of 26 studies, were only included 202 patients with
non-neoplastic disease [2, 10, 12, 14-16, 19, 20, 23, 25,
26, 28, 29]. As far as the duration of the procedure and the
relative blood loss, they ranged from 71 to 300 min and
22.5-300 ml, respectively. Three of the included patients
presented post-operative complications. Eight cases of con-
version to multi-port robotic surgery were reported while
there were no cases where blood transfusion was necessary.
The mean post-operative hospital stay was 2.2 days. The
post-operative follow-up ranged between 1 and 12 months.

Discussion

The main advantages of a single-port hysterectomy include
approach through a single transumbilical entry point, a fact
which can improve cosmetic results and possibly minimize
port-associated complications. However, some technical
difficulties are described in the literature including instru-
ment crowding and clashing, absence of triangulation, and
reduced operative working place. The various movements of
the robotic arms can cause gas leaking reducing the neces-
sary pneumoperitoneum, while a query could also be raised
regarding the increased possibility of port site metastasis in
such patients in the future. Regarding the learning curve of
such a challenging technique not sufficient information could
be found in the literature due to the absence of large cohort
studies. Nevertheless, the till now evidence reveals that the
initial phase of the learning curve for single-port robotic
hysterectomy can be achieved after five cases [20, 30], while
a proficiency in intracorporeal cuff suturing for the proce-
dure can be reached after 14 cases [31]. Intuitive Surgical
Inc. received FDA approval for da Vinci Sp™ single-port
robot-assisted surgical system which is fully compatible with
da Vinci Xi robot [32]. This improvement may increase the
number of gynaecologists who are going to perform a single-
site robotic hysterectomy in the near future.

Our update of the literature revealed 26 relevant stud-
ies (18 case series and 8 case reports) compared to 2 case
series and 4 case reports in our first systematic review. Five
hundred and five patients (compared to 16 patients in our
previous study) underwent single robotic hysterectomy with
age ranging between 21 and 88 years and a BMI between
15.9 and 55 kg/m? which can show that age and BMI are
not limitations for such a technique. Compared to our previ-
ous study, we can see that the technique has been used in
more elderly or obese patients. In our current review, the
duration of procedure was ranging between 60 and 311 min.
However, longer duration was found in cases which included
lymph node dissection or difficult cases of endometriosis.
If we exclude such cases, the duration of simple hysterec-
tomy could range between 60 and less than 180 min. As it is

shown in Table 2, the majority of the surgical time is spent
as expected in the console while docking time is similar to
the multi-port approach and port placement ranges from 1
to 11 min. However, longer time could be spent on vagi-
nal vault closure ranging from 9 to 77 min compared to the
multi-port approach. This can be explained because of the
instrument crowding and clashing, absence of triangulation,
and lack of operative working place. However, the use of
barbed suture could further reduce the vaginal vault closure
time in single-port technique [33]. Furthermore, the blood
loss was ranging between 7 and 750 ml. The relevant litera-
ture revealed that only one of the initial cases had a blood
loss of 750 ml, due to important intra-operative bleeding
after symphysiolysis of severe pelvic adhesions [22]. If we
exclude such a case then the blood loss is ranging between 7
and 300 ml similar to the multiple-port approach. The com-
plication rate was 4.9% and included bleeding, vaginal hae-
matoma, laceration and dehiscence, umbilical hernia, vis-
ceral injuries (one ureteric, one bladder and one rectal serosa
injury). The only post-associated complication found in our
review included one periumbilical vascular injury which is
the only type of complication that could be related to the
single-port approach. More specifically, in that case, at the
2nd post-operative day, the patient developed haemoperito-
neum that required a laparoscopic evaluation of the abdomen
to control the bleeding, without the need of blood trans-
fusion [13]. The conversion rate in our systematic review
was 2.8%, although the patients could be converted either
to multi-port robotic/laparoscopic or open/vaginal approach.
The main reason of conversion was mainly the intra-opera-
tive bleeding. Based on the above findings, although more
surgical teams are using nowadays the single-port approach,
the technique is still not standardized while our results
should be considered as the initial learning curve outcomes
of each surgical team and it is expected that complication
and conversion rates as well as duration of the procedure
would get improved with higher experience. The suggested
advantages of single-port hysterectomy including reduced
post-operative pain with a single-site incision, and improved
cosmesis were frequently criticized due to the large incision
that the procedure requires [36]. Regarding post-operative
pain and cosmetic outcomes, the lack of information does
not allow us to draw any safe conclusion on the superiority
of the single-port technique. Long-term complication such
as port site metastasis in cancer patients is not reported yet;
however, we have shown that even though it is a rare event,
there is always the probability of port site metastasis, espe-
cially when the rules of correct specimen evacuation are not
respected [34]. Regarding the additional cost of single-site
port, this could be reduced with the utilization of simple
gloves as single port and the increase of competition in the
market to reduce the price of the robotic single-port equip-
ment [22, 35].
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Several limitations should be taken into consideration in
the analysis of the clinical findings of this study. The num-
ber of the included studies in addition to the total num-
ber of the patients included in these studies is restricted
showing that the use of single port in robotic-assisted
hysterectomy is still a relatively new technique in evolu-
tion. Although, careful selection of the included studies
was performed, it could not be further clarified whether
Corrado et al. study—which is a multi-institutional
study evaluating 125 patients performed from 1/2012 to
2/2015—might include 45 patients from Bogliolo et al.
study (period 5/2012-6/2013) or 19 patients from Fagotti
et al. study (12/2011-1/2013) or 17 patients from Vizza
et al. study (12/2011-6/2012) [8, 10, 18, 21]. Last but not
least, case series or even better randomized control tri-
als are fundamental not only to standardize this technique
but also to compare the complication rates between the
multichannel and single-site port technique. As far as our
literature search, even though it is relatively extensive at
its range, it could be considered as limited initially due to
the language restrictions of the included studies and also
due to the exclusion of review articles, conference papers,
letters to the editor, short surveys and commentaries.

Conclusion

Such a technically challenging operation is nowadays per-
formed by more surgeons and it is becoming a more stand-
ardized technique. Experienced laparoscopic skills are
essential for the safe and effective completion of surgery.
The initial phase of the learning curve can be achieved
after five cases, while a proficiency in intracorporeal cuff
suturing after 14 cases. Successful procedure requires
accurate selection of patients taking into account main
limitations such as uterus weight and abdominal surgi-
cal history. Age and BMI are not a limitation for such a
technique. Compared to our previous study, we can see
that the technique has been used in more elderly or obese
patients. Our systematic review revealed a complication
rate of 4.9% including bleeding, vaginal haematoma, lac-
eration and dehiscence, umbilical hernia, visceral inju-
ries while the conversion rate reached 2.8%, although the
patients could be converted either to multi-port robotic/
laparoscopic or open/vaginal approach. Although, the
wide variability leads to few conclusions being able to
be drawn, we consider that complication and conversion
rates as well as surgical time could be improved with expe-
rience. Regarding post-operative pain and cosmetic out-
comes, the lack of information does not allow us to draw
any safe conclusions.
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