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Abstract Introduction We aimed to evaluate the safety, efficacy and surgical outcomes of
combined laparoscopic/vaginal prolapse repair by two surgeons.
Material and Methods A retrospective chart review of all patients (n ¼ 135) who
underwent apical prolapse repair from February 2009 to December 2012 performed in
a collaborative manner by a Minimally Invasive Gynecologic Surgeon and a Urogyne-
cologist. Demographic data (age, body mass index [BMI], race, gravidity, parity) and
surgical information (estimated blood loss, operative time, intraoperative complica-
tions, readmission and reoperation rates, presence of postoperative infection) were
collected.
Results The majority of patients were postmenopausal (58.91%), multiparous (mean
parity ¼ 2.49) and overweight (mean BMI ¼ 27.71). Nearly 20% had previous prolapse
surgery. The most common surgical procedure was laparoscopic supracervical hyster-
ectomy (LSH) with sacrocervicopexy (59.26%), and the most common vaginal repair
was of the posterior compartment (78.68%). The median operative time was 149
minutes (82–302), and the estimated blood loss was 100 mL (10–530). Five intra-
operative complications, five readmissions and four reoperations were noted. Perfor-
mance of a concomitant hysterectomy did not affect surgical or anatomical outcomes.
Conclusion Combination laparoscopic/vaginal prolapse repair by two separate sur-
geons seems to be an efficient option for operative management.

Resumo Introdução Objetivamos avaliar a segurança, eficácia e desfechos cirúrgicos da via
laparoscópica e vaginal combinadas para a correção do prolapso feitos por dois
cirurgiões.
Métodos Um estudo retrospectivo com análise de prontuário foi realizado em todos
os pacientes (n ¼ 135) que foram submetidos a correção de prolapso apical de
fevereiro de 2009 a dezembro de 2012 de maneira concomitante por um
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Introduction

Pelvic organ prolapse (POP) is a common condition world-
wide,1 and the demand for reconstructive surgery is ex-
pected to increase by 45% over the next three decades due to
aging.2 Despite the evolution of surgical management op-
tions, POP continues to be associatedwith recurrence rates as
high as 50–60%.3

Three main components to POP are recognized: anterior,
posterior and apical support defects. Most POP defects are
combined, and the lack of recognition ofmulti-compartment
defects may increase the risk of post-operative recurrence.
Posterior and anterior defects are most commonly treated
via vaginal approach, while abdominal sacrocolpopexy with
mesh is currently considered the first option treatment for
apical prolapse.3 Recent advances in minimally invasive
surgery have led to the development of a laparoscopic
approach to apical prolapse repair, which combines the
effectiveness of sacrocolpopexy with the reduced morbidity
traditionally associated with the vaginal approach.4

To ourknowledge, the role of a combined surgical approach
to POP treatment has not been established yet. The rationale
behind the development of a joint approach is based on the
optimization of operating time and surgeon experience with
different surgical approaches (vaginal and laparoscopic) to
enhance patient outcomes. In the present study, we sought to
retrospectively evaluate perioperative outcomes associated
with a combined approach to pelvic prolapse repair.

Methods

Study Design
This retrospective chart review was approved by The Part-
ners Institutional Review Board. The study included
135 patients who underwent a combined approach for
apical and mid-compartment prolapse repair between

February 2009 and December 2012 at Brigham andWomen’s
Hospital. Surgical databases from the Division of Minimally
Invasive Gynecological Surgery and the Division of Urogyne-
cology were reviewed. Patients who underwent apical pro-
lapse repair with or without other types of prolapse repair
and concomitant procedures were included in the study.
Patients who presented with gynecological malignancies or
current genital infections were excluded. The following
variables were extracted from the medical record: age,
ethnicity, body mass index (BMI), parity, previous history
of prolapse surgery, type of prolapse defect, procedures
performed at the index surgery, previous history of hyster-
ectomy, and the presence of the cervix. Surgical outcomes
included: estimated blood loss, operative time (time from
incision to complete wound closing), intraoperative bladder
or bowel injury, readmission and reoperation rates, and
presence of postoperative infection.

The Pelvic Organ Prolapse Quantification (POP-Q) classifi-
cation was obtained at baseline and three weeks postopera-
tively. The follow-up period varied from 1 to 12 months.
Additionally, the presence of complications, including infec-
tion, mesh erosion or irritation, was recorded. Prolapse recur-
rence after a six-month follow-up period was also assessed.

Statistical Analysis
Binomial variables were analyzed by the chi-square test, and
continuous variables were analyzed by a two-sided t-test.
A significance level of 5%was established. Statistical analyses
were performed using the Intercooled Stata version 12.0
(Stata Statistical Software: Release 13. College Station, TX:
StataCorp LP, USA) software.

Surgical Technique
The combined approach for apical prolapse repair included
participation of two high volume surgeons experienced in
prolapse repair; one minimally invasive gynecologic surgeon

laparoscopista e um uroginecologista. Dados demográficos (idade, índice de massa
corporal [IMC], raça, número de gestações e partos) e cirúrgicos (perda sanguínea
estimada, tempo operatório, complicações intraoperatórias, taxas de readmissão e
reoperação, e presença de infecção pós-operatória) foram analisados.
Resultados O perfil da paciente operada era pertencente à pós-menopausa (58,91%),
ser multípara (paridade média ¼ 2,49) e com sobrepeso (IMC médio ¼ 27,71).
Aproximadamente 20% havia feito cirurgia prévia para prolapso. O procedimento
cirúrgico mais realizado foi a histerectomia supracervical laparoscópica (HSL) com
sacrocervicopexia (59,6%); o reparo vaginal mais encontrado foi o para defeito de
compartimento posterior (78,68%). O tempo operatório mediano foi de 149 minutos
(82–302), e a perda sanguínea estimada foi de 100 ml (10–530). Cinco complicações
pós-operatórias, cinco readmissões e quatro reoperações foram encontradas. A
realização de uma histerectomia em concomitância aos demais procedimentos não
afetou os desfechos cirúrgicos ou anatômicos.
Conclusão O reparo combinado do prolapso pela via laparoscópica e vaginal por dois
cirurgiões em concomitância aparenta ser uma opção eficiente para o manejo
operatório.
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(JIE) and one of two urogynecologists (NK, ANM). The mini-
mally invasive surgeon commonly performed a laparoscopic
hysterectomy, if indicated, and a laparoscopic repair of the
apical prolapse; the urogynecologist was responsible for the
vaginal repairs. No mesh was utilized in the vaginal compart-
ment, except when the procedure included a mid-urethral
sling for documented preoperative stress incontinence.

The technique for laparoscopic sacrocolpopexy or sacrocer-
vicopexy is as previously reported.5,6 Briefly, the bladder was
dissected off the anterior surface of the cervix and upper vagina
(or simply the vagina, if they were without cervix), and the
rectovaginal septum was developed, separating the rectum
from thevagina posteriorly using theHarmonic scalpel (Ethicon
Endo-Surgery, Cincinnati, OH, USA) and blunt dissection. A Y-
shaped polypropylene mesh (Prolene®, Ethicon Surgery, Cin-
cinnati, OH, USA) was attached to the anterior and posterior
aspects of the cervical stump and the upper vagina with
interrupted Ethibond® (Ethicon Surgery, Cincinnati, OH, USA)
sutures that were tied intracorporeally. Typically, six fixation
points were placed anteriorly and six posteriorly. The sacral
fixationwas either performed using a Protack device (Covidien,
New Haven, CT, USA) or with suture. The mesh was always
completely retroperitonealized at the end of the procedure. The
urogynecologist subsequently performed a traditional anterior
and/or posterior repair and/or perineorrhaphy and mid-ure-
thral (retropubic or transobturator) sling procedure, if indicat-
ed, following hysterectomy and/or attachment of the mesh to
the apex, but prior to thefinal tie-downof the sacral suspension
sutures. Cystoscopy was performed on all patients with the
administration of either indigo carmine,methyleneblue or pre-
operative phenazopyridine.

Results

Demographic data are displayed in►Table 1. The majority of
patients were white, postmenopausal, overweight and mul-
tiparous. Almost all patients (98.51%) had apical prolapse, as
well as posterior (59.3%) and anterior (56.3%) defects. The
most commonly performed apical prolapse procedure was
sacrocervicopexy (n ¼ 87), followed by uterosacral ligament
suspension (n ¼ 15), sacrocolpopexy (n ¼ 7), hysteropexy
(n ¼ 4), and laparoscopic paravaginal repair (n ¼ 2). With
regard to the vaginal repair, posterior colporrhaphy was the
most common repair (78.68%), followed by anterior (72.06%)
and perineorrhaphy (58.09%).

With regard to surgical outcomes, the median operating
time was 149 minutes (range 82–302), and the median esti-
mated blood loss was 100 mL (10–530). Five patients (4%)
experienced an intraoperative bladder injury, three during the
laparoscopic portion of the procedure, and two during vaginal
surgery, all of which were noted and repaired intraoperatively
by the primary surgical team. No bowel injuries were found.
There were no other intraoperative complications. There were
no conversions to a laparotomy. Postoperative complications
included 3 mesh-related infections (2.5%), with 2 (1.5%) cases
requiring reoperation formesh removal due to pelvic abscesses.
Eight patients (6.6%) experienced prolapse recurrence with a
median follow-up time of 8 months respectively.

►Table 2 separates the study population based on history
of previous hysterectomy, and ►Table 3 displays the results
with regard to the presence or absence of the cervix. Patient
populations in all compared groupswere homogeneous with
regard to age, ethnicity, BMI, parity, history of previous
prolapse surgery, type of prolapse and concomitant proce-
dures, excluding lysis of adhesions. Themean change in POP-
Q measurements did not differ significantly between the

Table 1 Demographic and perioperative variables from
studied patients

Variable Median
(range)

N (%)

Age (years) 55 (31–78)

BMI (kg/m2) 26.60
(18.52–51.30)

Gravidity 3 (0–12)

Parity 2 (0–9)

Menopausal status

Premenopause 53 (41.1%)

Postmenopause 76 (58.9%)

Prior prolapse surgery

Yes 22 (16.3%)

No 113
(83.7%)

Type of surgery for apical prolapse�

LSH þ sacrocervicopexy 80
(59.3%)

Sacrocolpopexy 22 (62.9%)

TLH þ USLS 11 (8.1%)

Sacrocervicopexy 7 (5.2%)

TLH þ sacrocolpopexy 5 (3.7%)

Histeropexy 4 (2.9%)

LSH þ USLS 3 (2.2%)

LSC paravaginal repair 2 (1.5%)

USLS 1 (0.7%)

Concomitant type of vaginal repair

Anterior colporrhaphy 98 (72.6%)

Posterior colporrhaphy 107
(79.5%)

Perineorrhaphy 79 (58.5%)

Operative time (minutes) 149
(82–302)

EBL (mL) 100
(10–330)

Length of stay (days) 1 (0–3)

Intraoperative complications 5 (3.7%)

Abbreviations: BMI, body mass index; EBL, estimated blood loss; LSC,
laparoscopic; LSH, laparoscopic supracervical hysterectomy; TLH, total
laparoscopic hysterectomy; USLS, uterosacral ligament suspension.
�More than one surgery on the same patient.
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Table 2 Comparison of outcomes in patients with previous hysterectomy versus concomitant hysterectomy during apical repair

Variable Prior hysterectomy
(n ¼ 36)

Concomitant hysterectomy
(n ¼ 99)

p

Age (mean/SD - years) 57.5 � 7.5 54.8 � 9 0.18a

BMI (mean/SD - kg/m2) 26.3 � 3.9 28.4 � 6.9 0.36a

Gravidity (mean/SD) 2.80 � 1.64 3.35 � 1.88 0.12a

Parity (mean/SD) 2.33 � 1.07 2.54 � 1.32 0.39a

Race (n/%) 0.25b

White 31 (86.1%) 87 (87.9%)

African American 2 (5.6%) 2 (2%)

Hispanic/other 3 (8.3%) 8 (10.1)

Prior prolapse surgery (n/%) 13 (36.1%) 9 (2.8%) 0.01b

Prolapse subtype (n/%)

Anterior 21 (58.3%) 56 (56.6%) 0.85b

Posterior 20 (55.5%) 60 (60.6%) 0.60b

Uterine 98 (98.9%) 0.45b

Vaginal vault 13 (36.1%) 4 (0.4%) 0.01b

Concomitant procedures (n/%)

Transobturator sling 8 (22.2%) 17 (17.2%) 0.02b

Retropubic sling 4 (11.1%) 35 (35.4%) 0.02b

Cystoscopy 31 (86.1%) 84 (84.8%) 0.85b

LSC adhesiolysis 17 (47.2%) 16 (16.2%) 0.01b

Anexectomy 3 (8.3%) 20 (20.2%) 0.10b

Surgical variables (n/%)
EBL (mean/SD - mL)

95.14 � 88.09 89.85 � 51.30 0.67a

Operative time (mean/SD - minutes) 117.67 � 36.83 132.19 � 38.47 0.05a

Readmission 1 (2.8%) 3 (3%) 0.92b

Reoperation 2 (5.6%) 3 (3%) 0.52b

Postoperative infection 4 (11.1%) 8 (8%) 0.65b

Prolapse recurrence (6 months F/U) 4 (11.1%) 3 (3%) 0.09b

Mesh complications (n/%) 0.09b

Infection 2 (5.5%) 0

Infection and erosion 0 1 (0.9%)

Other complications 0 3 (3%)

Mean change in POP-Q measurements

Aa �3.46 �2.96 0.26a

Ba �5.29 �3.59 0.69a

C �8.68 �6.53 0.38a

D �5 �5.04 0.81a

Ap �2.11 �1.21 0.09a

Bp �2.96 �1.33 0.07a

Gh �2.32 �2 0.29a

Pb 0.14 0.01 0.70a

TVL 0.18 0.32 0.44a

Abbreviations: EBL, estimated blood loss; F/U, follow-up; POP-Q, Pelvic Organ Prolapse Quantification; SD, standard deviation.
aDetermined by t-test (two-sided).
bDetermined by chi-square test.
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Table 3 Comparison of outcomes in patients with no cervix versus cervix present during apical repair

Variable Cervix absent
(n ¼ 89)

Cervix present
(n ¼ 46)

p

Age (mean/SD - years) 54.94 � 9.81 54.28 � 10.18 0.71a

BMI (mean/SD - kg/m2) 26.9 � 3.7 28.1 � 6.9 0.95a

Gravidity (mean/SD) 3.29 � 1.74 3.02 � 1.98 0.41a

Parity (mean/SD) 2.48 � 1.13 2.47 � 1.47 0.96a

Race (n/%) 0.55b

White 77 (86.5%) 41 (89.1%)

African American 2 (2.2%) 2 (4.3%)

Hispanic/other 7 (7.9%) 1 (2.2%)

Prior prolapse surgery (n/%) 7 (7.9%) 15 (32.6%) 0.00b

Prolapse subtype (n/%)

Anterior 51(57.3%) 26 (56.5%) 0.93b

Posterior 55 (61.8%) 25 (54.3%) 0.40b

Uterine 44 (95.6%) 0.05b

Vaginal vault 89 (100%) 13 (28.3%) 0.00b

Concomitant procedures (n/%)

Transobturator sling 15 (16.9%) 10 (17.9%) 0.23b

Retropubic sling 30 (30.3%) 9 (19.6%) 0.23b

Cystoscopy 74 (83.2%) 41 (89.1%) 0.35b

LSC adhesiolysis 15 (16.9%) 18 (39.1%) 0.00b

Anexectomy 15 (16.9%) 8 (17.4%) 0.94b

Surgical variables (n/%)

EBL (mean/SD - mL)
Operative time (mean/SD - minutes)

95 � 49.93
131.87 � 39.13

84.02 � 82.61
121.46 � 36.53

0.33a

0.13a

Readmission 3 (3.3%) 1 (2.2%) 0.64b

Reoperation 3 (3.3%) 2 (4.3%) 0.77b

Postoperative infection 8 (8.9%) 4 (8.7%) 0.97b

Prolapse recurrence (6 months F/U) 5 (5.6%) 2 (4.3%) 0.74b

Mesh complications (n/%) 0.09b

Infection 2 (2.2%) 0

Infection and erosion 0 1 (2.2%)

Other complications 0 3 (6.5%)

Mean change in POP-Q measurements

Aa �3.88 �2.83 0.03a

Ba �5.81 �3.46 0.01a

C �10.31 �6.04 0.01a

D �12.00 �4.46 0.02a

Ap �1.96 �1.29 0.51a

Bp �3.31 �1.26 0.12a

Gh �2.54 �1.94 0.06a

Pb 0.04 0.05 0.88a

TVL 0.27 0.28 0.75a

Abbreviations: BMI, body mass index; EBL, estimated blood loss; F/U, follow-up; LSC, laparoscopic; POP-Q, pelvic organ prolapse quantification; SD,
standard deviation.
aDetermined by t-test (two-sided).
bDetermined by chi-square test.
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concomitant hysterectomy and the prior hysterectomy
groups (►Table 2). However, it differed significantly between
mesh procedures with cervix present versus prior cervix
removal for the following POP-Q points: Aa (p ¼ 0.03), Ba
(p ¼ 0.01), C (p ¼ 0.01) and D (p ¼ 0.02); thismeans that the
apical and anterior compartments had a higher length when
removing the cervix (►Table 3).

Discussion

This study indicates that the combined approach for apical
prolapse is associated with a relatively short operating time,
minimal blood loss, and a low number of complications.
Research on combined surgeries from other specialties
indicates that a combined approach enhanced their surgical
outcomes.7,8 However, similar reports are absent from the
gynecologic literature. We believe this report is the first to
document a substantial case series with a laparoscopic/
vaginal approach utilizing two separate surgeons. A report
of a vaginally assisted laparoscopic sacrocolpopexy was
recently published, but it doesn’t refer if it combines sur-
geons from different specialties.9

In our data, we observed a median total operating time of
149minutes, including the vaginal portion of the case.When
compared with previous studies of laparoscopic sacrocolpo-
pexywithout a combined approach, they have shown amean
operating time varying from 180–236 minutes.10–13 Our
relatively short operative time may reflect the high volume
and experience of the surgeons in this study, and could also
be related with the ability of the urogynecologist to start the
vaginal portion before the laparoscopic portion is finished.

As expected when compared with previous studies,11,12

more than half (59.2%) of patients with apical prolapse
presented with other defects. It is unclear if a combined
approach would foster an improvement in postoperative
outcomes while potentially reducing the rate of prolapse
recurrence and the associated long-term costs. Our follow-
up period was short, and therefore it is not possible to assess
this variable with certainty. Future prospective cohort stud-
ies could seek to evaluate if there are any differences in
postoperative outcomes and prolapse recurrence with re-
gard to procedures done by joint teams.

Another goal of this study was to investigate the effect of
concomitant versus prior hysterectomy and the presence or
absence of the cervix at the time of the surgery on postoper-
ative outcomes according to the POP-Q system. Concerns
regarding concomitant hysterectomy at the time of sacro-
colpopexy have been raised in the literature.3,14,15 While no
randomized trials explored this issue, several small studies
reported an increased risk for erosion in the setting of
concomitant hysterectomy,14,15 while others did not.16,17

In the current study, hysterectomy at the time of sacrocol-
popexy with mesh placement was not associated with a
significantly increased risk of mesh related infection or
erosion (►Table 2). However, the majority of our hysterecto-
mies were supracervical due to support in the literature for
decreased risk of mesh erosion in this class of
hysterectomy.18

There was a higher recurrence of prolapse in the group
without a cervix at 6 months follow-up (11.1 versus 3%),
although this was not statistically significant. This may have
clinical importance in regards to counseling patients about
the risk of recurrence. Other surgical and anatomic variables
did not differ between groups with prior or concomitant
hysterectomy. Interestingly, patients without a cervix in
place were found to have significantly better postoperative
outcomes at Aa, Ba, C andD points (►Table 3). Our study does
have some limitations. Firstly, it is retrospective, and lacks a
control group to make quantitative comparisons between
outcome measures. Results are interesting, but we will
certainly need studies with higher sampling with a compar-
ative group. Secondly, some institutions may not have sub-
specialists in minimally invasive gynecology and
urogynecology, and these results may not be useful in these
scenarios. Thirdly, relapses from POP patients could not be
ideally detected due to the short-term follow-up; a longer
period to see the effects of surgery over the pelvic floor is
necessary.

Overall, our study demonstrated that a combined
approach for apical prolapse repair seems to be safe and
feasible. Due to the lack of consensus about the preferred
management of POP defects, our combined surgical strategy
offers an attractive alternative to the currently existing
approaches, and a useful addition to the armamentarium
of urogynecologists and minimally invasive surgeons. This
experience has been favorable in our setting; we are piloting
an outpatient program for this combined approach, and we
hope to confirm these results. Future studies are needed to
explore if this initiative can help enhance patient outcomes.

Key Message
The combination of two separate surgeons for apical
prolapse repair seems to be an efficient choice for opera-
tive management.
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