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Abdominal sacrocolpopexy is the gold-standard treatment for apical compartment prolapse, as it is more effective and durable
than the transvaginal approach. In the current era of minimally invasive surgery, laparoscopic sacrocolpopexy techniques have
been described, but have not gained popularity due to their complexity and steep learning curves. To overcome this problem,
robotic sacrocolpopexy was introduced, and has shown equivalent outcomes and safety compared to open and laparoscopic
sacrocolpopexy based on findings that have been accumulated over 15 years.
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INTRODUCTION

The incidence of pelvic organ prolapse (POP) has been gradu-
ally increasing with the global increase in the aging population,
and the lifetime risk of symptomatic vaginal prolapse requiring
surgical treatment is estimated to be 12.6% [1,2]. Although an-
terior vaginal prolapse is the most common type of prolapse,
apical prolapse is also highly prevalent. It has been estimated
that 1 in 9 women undergoes hysterectomy during her lifetime,
and surgical treatment is required in 10% of them due to symp-
tomatic vaginal prolapse [3]. Moreover, apical support defects
after hysterectomy are a risk factor for POP and increase the
possibility of vault prolapse.

abdominal sacrocolpopexy (ASC) remains the gold-standard
procedure for apical compartment prolapse, as it offers superior
outcomes for a variety of vaginal procedures with few compli-

cations [3]. In addition to its high success rate and durable re-
sults, sacrocolpopexy can maintain the normal axis of the vagi-
na and maximal vaginal length by fixing the vaginal apex on
the anterior surface of the sacrum. Sacrocolpopexy is tradition-
ally performed via laparotomy; however, minimally invasive
approaches have been developed to overcome concerns about
the increased risk of morbidity associated with open surgery, in
addition to long surgery times and lengthy hospital stays. While
reports have indicated that laparoscopic sacrocolpopexy (LSC)
has the advantages of a shorter hospital stay and less blood loss,
surgical time is not significantly shorter, and this technique has
alonger learning curve than traditional sacrocolpopexy [4].

To address these issues, robotic sacrocolpopexy (RSC) has
been explored. After Di Marco et al. [5] published the first case
series involving 5 patients who underwent RSC in 2004, many
more reports have been published. The ultimate advantages of

Corresponding author: Kyu-Sung Lee (& https://orcid.org/0000-0003-0891-2488
Department of Urology, Samsung Medical Center, Sungkyunkwan University,
School of Medicine, 81 Irwon-ro, Gangnam-gu, Seoul 06351, Korea

E-mail: ksleedr@skku.edu

Submitted: February 10, 2020 / Accepted after revision: April 24, 2020

Copyright © 2020 Korean Continence Society

This is an Open Access article distributed under the terms of the Cre-
AT 2tive Commons Attribution Non-Commercial License (https://creative-

commons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distri-

bution, and reproduction in any medium, provided the original work is properly cited.

www.einj.org


http://crossmark.crossref.org/dialog/?doi=10.5213/inj.2040056.028&domain=pdf&date_stamp=2020-06-30

INJ Koand Lee Robot Sacrocolpopexy for Apical Prolapse

QMSN 1XauU Y] 0] panuLUo)))

%¢ 11 :Aydeyrioauriag ([A100U0IN)) wmnauriad :10119)s0g
(0ST-SL) 8¥T 06€° 1§ :OUUNRUOOUI-NUY suoideoardrjoq ad paydnrmayur ‘q11d suoiy :rotRyuy preq Ay ‘dd padeys-x  [11] T2 uedqm)
(44! AN 016 unoe[34[04 dd paydnryur g 1d IN SNV ‘01ga1uf dd padeys-x  [01] Te12 ongoqreg
(payroadsun)
870¢ AN 2oua1aje1d uoadmg q11d paydnrmayur ‘g11d AN dd 2yeredas om], [6] Te 12 198uy
(o8e12200 10113350d
un (1-g) £poq reauriod
[} JO [9AJ] :I0LI2)SO]
(a8e12400 JOTIN)UE
un 9-) jsefdojon
9%¢¢ :Aydeyrioauriog MoU I9ppe[q Oy} WO ALTSIUITRUS X J[[RI0)Sag
191 960/ :0UUNUOIUT-UY suoideoardrjoq dd paydnimur ‘qi1d WO | UIYHM :JOLIJUY ddpodeys-x  [1] Te30 uoureeg
(paymoadsun) UODIYI] QIMINSIAA! [81] A110]
(STH-08T) 9% AN AN 9[qQBqIOSqEUON 133824]0d 0-¢ AN ‘g oreredas oM, puE 1ISIAAG-SINOT
a[qssod se A[pesstp
SB UMOP :10LI)S0J
(xade reurea
3] 0} [eISIp U G—¢)
Suruun padnizyur  uoSin ay jo Pad] A pIeg “Xa[TeIAl
(06£-017) 887 AN aunoe34jod o-¢ qd0-T unoe[34jod (-7 aa0qe 0} ATeISIp :10LI)UY ddoreredosomy,  [87] 819 duespPyg
%3 :Ayderjriodjod 1011950 SNV “arT oxdajuy
AN 9%} :POUSUNUOIUI-NUY AN AN AN AN ddpadeys-x  [0g] Te e mbipprs
Guruuni 0047, “xojoLreq
(0£2-06) STT 9%0¢ Pousunuodur-nuy  undefd4jod o-¢ amnsN - paydnei 4d 0-¢ AN dd padeys-x [61] Te30 10198
ey, 10 (paymadsun)
(18¢-16T) ST AN AN 9[qeqIOSqe-UON AN AN dd ayeredas om], [€1] Te 3o ostereq
04/, :areda1 J0L1)S0 Suruuni UoOTYT
182 041 Z :20UUNUOOUI-NUY anoeSAjod 0-z paadniurqqo-z  paydniuour gd 0-¢ UMOp WD )5BS 1Y Usowoudn) gq padeys-x  [ST] Te 30 wnj-uel,
Suruunx UooTyT
(081-021) ¥¥1 90§ :OUURUOIUL-HUY unoeddod 0-z pardnimurgqo-z - pardniranr qq 0-¢ AN gsowdudn g padeys-x [z Te e seurhy
Suruunx pardnuaoyur
(08T-L£1) P61 AN unde3dodo-¢  ‘unoedfjod 0-¢ pardniur -7 AN SINV ‘o1dau] dd padeys-x  [s¢] Te39 uosuag
(582-62T) 981 042 *POUSUNUOUI-NUY AN padniyn ‘gird  padniLur gird  d[qussodseesipsy SNV ‘0ida] dd padeys-x [91] Te 32 now(d
(a8urex) uerpaw 10 UBSW AT e wnies eurdea ur UOT}DISSIP . s
“(utur) swr aaneIado 0} JUSWYOBNY armjns Jo ad4T, reurdea yo yydog

£xadodjooo1oes o110qO1 UT pasn s[eLIRjew pue 2Inpadoid [eorsing *T J[qer,

Int Neurourol J June 30, 2020

www.einj.org

98



Ko and Lee Robot Sacrocolpopexy for Apical Prolapse INJ

“Axadoo1azao0108s TIm At030219)s4Y [eo1azeoeidns onoqoi ‘SHSY ‘Axadodjodoioes
an0qo1 DSy epuionyy susprAuisiiod AAJ Quohypeoronenaifod g1 d QusiddordLjod g ‘191sah[od “gq ‘Aydeyriodioo totaysod ‘O parrodar jou YN ‘Aydeyriodiod touue Oy

A1981ms
Surazssard-suran 10
asdejoxd yynea 10115 Jo ased

UL HQUIIUYOSOXAT, DI
SNONUTUOD SNONUTUOD ‘SId-YSINEBUAQ
paqreq o1j0oA[34104 dd paqreq o1jooA[34104 JIAAJ padeys-x asn op sIoyINYy
TUR JOJRAJ] 3]} JO (pagmoadsun) 44
12491 0) umop :1011)s0g padeys-x :Burazasaid surayn
Moau Iappe[q (paymoadsun)
Suruuni (paymadsun) 3]} 0] UMOP :IOLIIUY (remnSueydar) 44
FHEC urioyrad 19A9N 9[qeqIosqy dd 3[qeqrosqy a[qissod se fepnes rej sy ayeredas om) :asdejord ymes [£1] Te 1o ower
981 9609 :20UaunUOSUL-NUY AN AN dd.1d oqrssod seeIsIp sy SNV ‘01daiu] dd padeys-x  [$z] Te 12 oywys
[Tem reurdea Jora)sod
Jojurodpruu 10112350
auodin o) Teurrxoxd
091 969°8/ :OUUNUOIUT-NUY 3[qeqIosqy q11d d41d A[orerpouwrual :IOLINUY  SIAY ‘01daU] dd padeys-x [9] Te 10 Jopury
%EYOd ‘%I TLDV %b'6
:0ULUNUOdUI-UE :SHSY (1se[do[oD)) apeI0359y 10
1'e81 %9'T:0d ‘%T€ 2DV ‘%I'T Snonujuod> (Suodryyy)
'Syl 2OUDUNUOIUL-NUE DSY ‘PaqIeq NodA[BA0d  1MRL 10 HALd J4Ld 10 3d AN audo1q dd padeys-x [1¢] [e1d udjuey uea
(=1
suo0d1n Jo uonemsyny (uospny) wnty
‘(1 =u) opunied (paymadsun) 10 (preq) Xo[IeI
FET (£, =) UOTSAYPE JO SISAT AN 9[qBqIOSqRUON unoe[34jog AN ‘(uorysej-x ) 4d Aeredas-om, [€2] Te 32 Buof
padeys-J, - Tor350d
// TeMSueIoaI U G X § -
Jouyue :Jurazasard-auriayn
pauolysej-X
%¢€'9 :(ysowt reredas om, :asdejord ynep
O, wre-§) aredar ajod03sD) uooTyIg
15T 960G PoUUNUOIUL-NUY 3[qeqIosqy ad ad AN YSoUPUAD) (J areredas omy, [£2] Te1s Sung
(23urex) UBIpaW JO U toneIado WAL . wnioes eurdea ur UONDISSIP - X
“(urur) awn aAneId b ! 9 e 0] JUSWIYOENY armns Jo odA4T, rewSea yo pdoq e s
Ppenunjuo)) 1 dqe],

www.einj.org 99

Int Neurourol J June 30, 2020



INJ Ko and Lee Robot Sacrocolpopexy for Apical Prolapse

RSC are the 3-dimensional view afforded by the use of robotic in-
struments, the increased degree of freedom in movement, elabo-
rate suturing ability, and easy knot-tying. These advantages of ro-
botic surgery can overcome the technical limitations and steep
learning curve associated with LSC. In this review, we discuss the
efficacy and safety of RSC, as well as the latest trends in this field.

SURGICAL TECHNIQUE

RSC consists of 3 main steps: vaginal dissection, presacral peri-
toneal dissection, and mesh fixation. However, as shown in Ta-
ble 1, the type of mesh, suture material, and depth of vaginal
dissection vary among studies.

The shape of the mesh used (Y-shaped mesh, 2 separate mesh-
es, T-shaped mesh, or racket-shaped mesh) varies depending on
the surgeon, and the depth dissected is often not mentioned (Ta-

o

ble 1). Thus far, there are no clear rules as to the extent of anterior
dissection that should be performed. A commonly accepted rule
is to dissect as distally as possible to prevent recurrence, but not
below the trigone. We apply this rule to dissect the anterior vagi-
nal wall distally to just above the level of the trigone (3-5 cm dis-
tal to the vaginal apex), and the posterior wall to the midpoint
(Fig. 1). We use prefashioned Y-shaped DynaMesh, which is a
polyvinylidene fluoride monofilament material, for sacrocolpo-
pexy or hysteropexy (for uterine preservation). In patients who
have previously undergone hysterectomy, the anterior and poste-
rior vaginal walls are dissected under guidance of a vaginal ma-
nipulator, and then the distal 2-arm of mesh is fixed to the ante-
rior and posterior vaginal walls (Fig. 2). When the uterus has
been preserved, the mesh is transferred through the broad liga-
ment with a proximal arm on the right side (Fig. 3).

Currently, the consensus is to affix the sacral arm of the mesh

Fig. 1. Vaginal wall dissection (posthysterectomy vaginal vault prolapse). (A) Surgical anatomy of the vaginal apex and bladder, (B, C)
anterior vaginal wall dissection (black arrow: vesicovaginal junction), and (D) posterior vaginal wall dissection.
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to the most superior point of the anterior surface of S1. Howev-
er, although the bleeding risk is lower at the S1 level than at
other levels, the promontory is not anatomically familiar, and
there is a risk of bleeding due to the close proximity of nerves to
the surrounding blood vessels. Therefore, caution is required
when performing dissection.

A nonabsorbable suture is used in traditional open sacrocol-
popexy to prevent detachment of the mesh from the vagina and
sacral promontory and to decrease the risk of mesh exposure
and suture erosion. In a series of RSCs with a median of 33
months of follow-up, the use of absorbable sutures for both
vaginal and sacral mesh attachment was effective; the 3-year
rate of survival without repeat prolapse surgery was 93% [6].
Tan-Kim et al. [7] introduced a technique that fixes mesh to the
vaginal wall with a barbed absorbable suture and showed that

Ko and Lee Robot Sacrocolpopexy for Apical Prolapse INJ

the nonbarbed suture group had significantly longer operative
times than the barbed suture group (42 minutes vs. 29 minutes,
P <0.001) without any significant difference in anatomic failure
between groups at 12 months. Currently, we use a barbed, de-
layed-absorbable suture (V-Loc 180; Covidien, Walpole, MA,
USA) to fix the mesh to the vaginal wall in a continuous man-
ner (Figs. 2, 3). In the next step, with the vagina restored to its
normal position, the proximal arm of the mesh is fixed to the
promontory without excessive tension (Fig. 4). Finally, the peri-
toneum is repaired using a barbed, delayed-absorbable suture.

SURGICAL OUTCOMES

Outcomes of RSC and Heterogeneity of Surgical Methods
With regard to the eflicacy of RSC, the objective cure rate was

Fig. 2. Fixation of the distal mesh arms to (A, B) the anterior vaginal wall and (C) the posterior vaginal wall using a barbed, delayed-
absorbable suture (V-Loc 180; Covidien, Walpole, MA, USA) in a continuous manner. (D) The proximal arm of the mesh passes
through the posterior peritoneum (yellow arrow).

Int Neurourol J June 30, 2020
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Fig. 3. Vaginal wall dissection in sacrohysteropexy (uterus-preserving). (A) Surgical anatomy of the vaginal apex and bladder. (B) An-
terior vaginal wall dissection. (C) Posterior vaginal wall dissection. (D) The anterior mesh arm is tunneled through the right broad
ligament. Fixation of the distal mesh arms to (E) the posterior vaginal wall and (F) the anterior vaginal wall using a barbed, delayed-
absorbable suture (V-Loc 180; Covidien, Walpole, MA, USA) in a continuous manner.

reported to be 84%-100% and the subjective cure rate to be
92%-95% in a systematic review that analyzed studies conduct-
ed between 2006 and 2013 [8]. Studies published since then
have reported similar efficacies (Table 2). However, there are
major challenges when comparing research results. First, the
definitions of success and failure differ among studies. Second,
follow-up periods vary substantially among studies. Third, pre-
operative POP severity also varies among patients. Finally, a
considerable amount of heterogeneity is observed at each stage
of the surgical technique. Therefore, interpretation of outcomes
requires caution.

In studies with an average follow-up period of 6 months to
12 montbhs, the cure rate of apical compartment prolapse ranges
from 88%-100% [9-15], and in those with a follow-up period
of 12-24 months, the cure rate ranges from 91.4%-100% [6,16-
22]. Even in long-term studies with over 5 years of follow-up,
the cure rate is 93.3%-100%, indicating that RSC has excellent
durability [23,24] (Table 2).

In studies conducted only on patients with advanced-stage
POP, namely Baden-Walker grade 3 or Pelvic Organ Prolapse
Quantification System (POP-Q) stage 3 or higher, the anatomi-
cal cure rate of apical compartment prolapse is 95%-100%, in-
dicating excellent outcomes [16-18,22,24-26].

102 www.einj.org

Concurrent Supracervical Hysterectomy or Uterine
Preservation

Because apical compartment prolapse includes not only vault
prolapse that occurs in patients who have undergone prior hys-
terectomy, but also uterine prolapse, many studies are not limit-
ed to patients who have undergone hysterectomy. Therefore,
when RSC is performed on patients with a uterus, concurrent
hysterectomy or supracervical hysterectomy is performed de-
pending on the surgeon, although hysteropexy can be per-
formed with uterus preservation. In addition, supracervical
hysterectomy and uterine preservation are performed selective-
ly depending on the patient, even in the same study. However,
in most studies, the surgical outcomes of concurrent supracer-
vical hysterectomy or uterine preservation have not been ana-
lyzed separately. As shown in Table 1, the objective cure rate of
apical compartment prolapse was reported to be 88%-100% in
5 studies where RSC was performed only on patients suffering
from vault prolapse after hysterectomy [13,15,16,24]. Among
12 studies in which RSC was performed on patients suffering
from apical compartment prolapse irrespective of prior hyster-
ectomy (excluding 4 studies where it was unclear whether the
uterus was preserved or removed during RSC), 2 studies where
the uterus was always preserved reported a cure rate of 100%

Int Neurourol J June 30, 2020
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Fig. 4. Fixation of the proximal arm of the mesh. (A) At this time, the tension of the mesh should be adjusted while the vagina is re-
stored using a vaginal manipulator. (B) The mesh is sutured to the anterior longitudinal ligament overlying the sacrum with 2-3 su-
tures. (C) Reperitonealization after fixation of the mesh using a barbed, delayed-absorbable suture (V-Loc 180; Covidien, Walpole,

MA, USA) in a continuous manner.

[17,27], and 5 studies of concurrent supracervical hysterectomy
in all patients reported cure rates ranging from 93.3% to 99.3%
[11,12,14,23,25]. All other studies preserved the uterus or per-
formed concurrent supracervical hysterectomy depending on
the patient, with reported cure rates ranging from 94% to 100%
[9,10,18,20,21,28]. Van Zanten et al. [21] performed the first
prospective study of patients with symptomatic apical POP of
POP-Q stage 2 or higher. In that study, the authors compared
188 patients who had undergone RSC with prior hysterectomy
and 117 patients who had a uterus and had undergone robotic
supracervical hysterectomy with sacrocervicopexy (RSHS). The
reported cure rate of the apical compartment was 91.4% for the
RSC group and 99% for the RSHS group, while the cure rate for
all compartments was 67.1% for the RSC group and 64.8% for
the RSHS group. These results indicate that, in patients with a
uterus, the surgical cure rate remains high. We prefer sacrohys-

Int Neurourol J June 30, 2020

teropexy if there is no contraindication for uterine preservation
in patients with apical prolapse [27]. Hysteropexy has advan-
tages of maintained fertility and natural menopausal timing
due to preservation of the uterus, and 36%-60% of female pa-
tients would choose uterine preservation assuming equal surgi-
cal efficacy [29] (Table 2).

Comparative Studies

The clinical outcomes of RSC are comparable to those of open
sacrocolpopexy (Table 2). Siddiqui et al. [20] retrospectively an-
alyzed the outcomes of RSC (n=125) and open ASC (n=322)
in patients with POP of stage 2 or higher after prior hysterecto-
my. An anatomic success rate of 94% was obtained for both
groups over a 12-month follow-up period. In a logistic regres-
sion analysis that controlled for parity, concomitant hysterecto-
my, and posterior repair, no significant differences were found

www.einj.org 103
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between RSC and ASC. Although the study was retrospective,
the composite outcome was defined clearly; cases requiring re-
peat surgery due to bothersome vaginal bulge symptoms were
defined as symptomatic failures, and cases of the vaginal apex
descending to below the upper third of the vagina or anterior
or posterior vaginal wall prolapse beyond the hymen were de-
fined as anatomic failures. No significant differences were
found in surgical failure based on composite outcomes of
symptoms (RSC: 7 of 86 [8%] vs. LSC: 12 of 304 [4%]; P=0.16).
In addition, RSC had the advantages of reduced blood loss dur-
ing surgery and reduced hospital stay, although the operative
time was longer than that of open sacrocolpopexy [8].

No difference in efficacy according to surgical method has
been observed, even in comparison with LSC (Table 2). In
2011, Tan-Kim et al. [15] performed a retrospective analysis of
40 patients who had undergone RSC and 61 patients who had
undergone LSC and found that the cure rate of the apical com-
partment was 100% in both groups during an average follow-
up period of 6 months. There have been 2 randomized con-
trolled trials (RCTs) of LSC and RSC since then. Paraiso et al.
[13] conducted a 12-month follow-up observation after RSC
(n=40) and LSC (n=38) in patients with POP-Q stage 24 af-
ter hysterectomy. The percentage of patients who achieved
POP-Q stage 0-1 for the apical compartment was 88% in the
RSC group and 91% in the LSC group, and this difference was
not statistically significant. The authors reported that the opera-
tive time for RSC was significantly longer, and that RSC was as-
sociated with more severe pain than LSC with no cost benefit.
In a 2016 RCT involving patients with symptomatic apical POP
of POP-Q stage 2 and above, Kenton et al. [12] revealed in that
both LSC and RSC patients showed significant improvement at
the Ba, Bp, and C points during the 12-month follow-up period
compared to before surgery. Illiano et al. [17] recently reported
the outcomes of an RCT of RSC (n=49) and LSC (n=51) in
patients with POP-Q stage 3-4. When cure was defined as pro-
lapse stage <2 for all compartments, point C <-5, and total
vaginal length of at least 7 cm, a 100% success rate for the apical
compartment was reported in both groups during an average
follow-up period of 24.1 months (Table 2).

Recurrence and Reoperation

It is challenging to define the success of POP repair. Is anatomi-
cal restoration to the original state a success? Is elimination of
bulging symptoms felt by the patient a success? It is important
to assess composite outcomes to address this issue. The impor-
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tance of composite outcomes was clearly demonstrated by the
CARE trial, which reported stratified outcomes as subjective,
anatomic, or composite failure after POP repair. Anatomic fail-
ure after sacrocolpopexy was defined as postoperative POP re-
quiring reoperation or pessary or recurrent prolapse according
to the POP-Q system, defined as the vaginal apex descending to
below the upper third of the vagina, or anterior or posterior
vaginal wall prolapse beyond the hymen. Interestingly, half of
the patients with anatomic failure at the 7-year follow-up re-
ported no symptoms and did not require further treatment
[30]. Culligan et al. [11] evaluated the clinical cure rate, as well
as the conventional objective anatomic cure rate, in a prospec-
tive study of 143 RSC patients. Clinical cure was defined as (1)
no reoperation for POP, (2) no symptoms of vaginal bulge, (3)
no POP-Q point >0, (4) POP-Q point C <-5, and (5) an an-
swer of “satisfied” or “very satisfied” on SSQ-8 (surgical satis-
faction questionnaire 8). The clinical cure rate was 95% (136 of
143), higher than the anatomic cure rate of 84% based on the
overall POP-Q stage. The authors further reported that 1 of the
patients had a point C of -4, corresponding to clinical failure,
but no POP symptoms, and was very satisfied with the out-
comes of surgery. In 2 other patients, the POP-Q stage was re-
stored to 0 or 1, but POP symptoms remained according to the
pelvic floor distress inventory-20 questionnaire. In one of the
largest prospective studies published by van Zanten et al. [21],
the recurrence of apical prolapse was only 0.7% (1 of 140) for
12.6 months after RSC (n=188), but the recurrence rates for
anterior compartment prolapse and posterior compartment
prolapse were 15.7% (22 of 140) and 4.3% (6 of 140), respec-
tively. However, reoperation was not required for symptomatic
recurrence in 12.1% (17 of 140) of anterior compartment pro-
lapse cases and 1.4% (2 of 140) of posterior compartment pro-
lapse cases. Nevertheless, the reoperation rate of 8.3% for recur-
rence of anterior prolapse is still much higher than the rates for
other compartments. In a long-term follow-up observational
study conducted on 30 patients who were available for moni-
toring for more than 36 months after RSC, prolapse recurrence
in the apical compartment was noted in 6.7% (2 of 30), but
none of the patients required an additional operation. Among
13.3% of patients who needed a reoperation, 10% underwent
anterior colporrhaphy, and 3.3% underwent posterior colpor-
rhaphy [23] (Table 2).

Apical compartment prolapse occurs concomitantly with an-
terior and posterior compartment prolapse. We previously sug-
gested that identification and correction of apical prolapse is
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critical to reduce recurrence after POP repair, and clinically sig-
nificant apical prolapse is virtually always present in cases with
both anterior and posterior compartment prolapse [29]. In
most cases, the anterior and posterior compartments can be re-
stored by apical repair alone. Nevertheless, recurrence of anteri-
or or posterior compartment prolapse after sacrocolpopexy is
due to the inability of the anterior and posterior vaginal walls to
be dissected as far caudally as possible. Recurrence in the ante-
rior compartment in the aforementioned RSC series is com-
mon, but the risk appears to be low compared to that of LSC. In
a study of by Tan-Kim et al. [15], although there was no recur-
rence of apical prolapse after RSC and LSC, anterior compart-
ment prolapse recurred in 2.5% of patients in the RSC group
and 11% in the LSC group. Dissection of the vaginal wall up to
the bladder neck appears to be challenging for novice surgeons
performing LSC. The extended field of view and unlimited ro-
bot arm movement are important advantages for beginners
with limited laparoscopic skills.

Operative Time and Endeavors to Reduce It

The reported mean or median operative time of RSC, defined
as the time from incision to closure, varies widely, from a mini-
mum of 124.2 minutes to a maximum of 288 minutes. An in-
teresting result is that all 3 RCTs comparing RSC and LSC re-
ported a longer operative time for RSC than for LSC [9,13,17].
In one prospective study, the operative time of RSC was 125
minutes (range, 90-270 minutes), significantly shorter than the
220 minutes required for LSC (range, 80-420 minutes) [19].
The surgeons who participated in the randomized trials were
laparoscopic experts and appeared to have overcome the learn-
ing curve. Therefore, the operative time of LSC was shorter.
However, robot-assisted laparoscopic surgery allows suturing
and maneuvers requiring dexterity to be performed more
quickly than does manual laparoscopy [31], and robotics can
help novices overcome the learning curve rapidly [32]. Due to
the nature of sacrocolpopexy, the most time-consuming proce-
dure is suturing for mesh fixation and reperitonealization.
Therefore, a novice in minimally invasive sacrocolpopexy may
take less time to perform RSC than to master LSC.

When performing RSC, additional time is needed if concur-
rent vaginal surgery such as anterior or posterior repair and an-
ti-incontinence surgery is required. However, except when anti-
incontinence surgery such as a sling is simultaneously needed,
high-grade cystocele may be satisfactorily corrected by RSC
alone, and the time for vaginal surgery can be reduced [33]. In
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patients with a uterus, uterine preservation may facilitate a
shorter operative time than concurrent hysterectomy (supra-
cervical or total) [34].

Mesh Complications and Lightweight Mesh

A systematic review of RSC studies reported mesh erosion rates
ranging from 0% to 8% [8]. U.S. Food and Drug Administra-
tion recommendations and recent trends regarding use of mesh
in POP repair restrict the use of transvaginal meshes [35]. Thus
far, the use of mesh through a transabdominal approach does
not appear to pose a problem. In a retrospective study that fol-
lowed open sacrocolpopexy and RSC patients for an average of
1 year, the mesh erosion rate was 5.3% vs. 2.4%, indicating
higher risk in the open sacrocolpopexy group, but without sta-
tistical significance [20]. In studies comparing LSC and RSC,
mesh erosion rates of 0%-5% have been reported for patients
undergoing RSC and 0%-6% for those undergoing LSC, sug-
gesting that RSC does not reduce mesh complications. Funda-
mentally, the use of mesh through the abdominal approach in
POP repair is associated with a significantly lower risk of mesh-
related complications than the transvaginal approach. However,
further long-term follow-up results are need to confirm this
(Table 3).

Mesh materials have also been modified to reduce complica-
tions. Type 1 polypropylene mesh is the most commonly used
material, although not all type 1 polypropylene materials are
the same. In addition to mesh erosion, pain and dyspareunia
can also be caused by mesh. To overcome these problems, light-
weight or ultra-lightweight mesh products have been launched
to reduce “mesh load” A weight-based classification of mesh
materials was introduced by Earle and Mark [36]: heavyweight
(>80 g/m?*), medium-weight (50-80 g/m?), and lightweight
(<35 g/m’). A study comparing vaginal mesh extrusion rates
between lightweight mesh and heavier mesh in patients with
POP showed a 46% reduction in rate of mesh exposure in those
receiving lighter-weight mesh, which may be of clinical impor-
tance [37]. Salamon et al. [14] conducted the first prospective
study of an ultralight mesh, Restorelle Y Smartmesh (18.69 g/
m?, Coloplast A/S, Humlebaek, Denmark), in RSC. The authors
monitored 118 patients for 1 year and reported no mesh ero-
sion or mesh-related complications. While the application of
lighter mesh materials appears to be very promising, more re-
search is needed. Other postoperative complications are sum-
marized in Table 3.
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CONCLUSIONS

Sacrocolpopexy through an abdominal approach is the current
gold standard for the restoration of apical compartment pro-
lapse. RSC is of interest at this time of transition from open sur-
gery to minimally invasive surgery because of the increased risk
of morbidity associated with open surgery. Good outcomes
have been achieved with RSC even in advanced-stage POP, and
there are data that indicate that this technique results in durable
outcomes. In terms of postoperative morbidity and complica-
tions, RSC can greatly improve patients’ symptoms and quality
of life. Particularly for novice surgeons who are not familiar
with LSC, RSC is an excellent choice as the first surgical skill to
attempt.
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