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Abstract Ovarian adhesions are fibrous connections, which
develop between the ovaries and the surrounding organs as a
result of a prior traumatic surgery in this area. Several studies
suggest ovarian suspension as a way to prevent them; howev-
er, to date, there is no consensus regarding its effectiveness in
the field. To investigate whether the application of ovarian
suspension would be beneficial in the prevention of postoper-
ative ovarian adhesions. We used Medline (1966–2015),
Scopus (2004–2015), ClinicalTrials.gov (2008–2015),
Cochrane Central Register of Controlled Trials (CENTRAL;
1999–2015), and Google Scholar (2004–2015) search engines
in our primary search, together with reference lists from in-
cluded studies. Four studies were included in our systematic
review, which recruited 105 women of fertile age. The rates of
absence of adhesions were between 41 and 80 %. In their
majority, adhesions were mild whenever reported, with the
exception of the study of Ouahba et al. who found that adhe-
sions of moderate severity had an incidence of 33 %. None of
the included studies reported the incidence of preoperative and
postoperative symptoms. Current evidence suggests that ovar-
ian suspension could be an effective and feasible surgical
technique, which might actually help reduce postoperative

adhesions. However, future research is needed in this field,
as the number of studies published in this field is relatively
small to reach firm conclusions.
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Introduction

Endometriosis is one of the most frequent gynecologic disor-
ders which affects 5–10 % of women of reproductive age
worldwide [1]. More specifically, 50 % of adolescents who
suffer from chronic pelvic pain and dysmenorrhea and 4 % of
adults in which tubal ligation is performed are finally diag-
nosed with endometriosis [2]. Despite the fact that surgical
treatment of abdominopelvic endometriosis has shown quite
satisfactory results throughout the years and has been consid-
ered as a gold standard in the management of the disease, it
has commonly been complicated by postoperative adhesions
[3]. These adhesions are fibrous connections that develop be-
tween the peritoneum and the organs as a result of a prior
traumatic surgery, and they can often cause short- or long-
term issues, such as infertility, dyspareunia, chronic pelvic
pain, and small bowel obstruction [4]. Due to their anatomic
position, ovaries are the most common sites of the postopera-
tive adhesions. For this purpose, many surgical techniques and
pharmacological agents, as well as antiadhesion barriers that
can potentially reduce adhesions, have been studied. Many
studies focus on the significance of minimal invasive proce-
dures, such as laparoscopic techniques and transvaginal ones
as well as a gentle tissue handling during operation for the
prevention of postoperative adhesions [5]. In addition, ovarian
suspension, which was first mentioned in 1970 as a treatment
for women who would receive radiotherapy for Hodgkin
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disease, has also been suggested [6]. This procedure includes
the ovarian separation from the surrounded injured areas at the
start of peritoneal healing and the subsequent ovarian attach-
ment to the anterior abdominal wall [7].

The aim of this systematic review is to investigate the ef-
fectiveness of ovarian suspension in the reduction of postop-
erative adhesions after endometriosis treatment procedures.

Methods

Study design

The present study was designed according to the PRISMA
guidelines [8]. Eligibility criteria were predetermined by the
authors. No language or date restrictions were applied during
the literature search. All observational studies, prospective
and retrospective, were held eligible for inclusion. Case re-
ports were excluded. NK and MD abstracted and tabulated
predetermined data to a structured form, while the rest
reviewed them independently. Discrepancies between the au-
thors during data collection were resolved by the consensus of
all authors.

Literature search and data collection

We used the Medline (1966–2015), Scopus (2004–2015),
ClinicalTrials.gov (2008–2015), Cochrane Central Register
of Controlled Trials (CENTRAL; 1999–2015), and Google
Scholar (2004–2015) search engines in our primary search,
together with reference lists from included studies. We re-
stricted our search strategy to a minimum number of keywords
in order to assess an eligible number that could be hand
searched, minimizing the loss of articles. All the articles,
which met or were presumed to meet the inclusion criteria,
were retrieved in full text.

We searched the literature using the words Bovarian sus-
pension, oophoropexy, ovariopexy, endometriosis, severe en-
dometriosis, infertility, gynecological surgery, gynecological
adhesions, ovarian adhesions.^ The PRISMA flow diagram
summarizes the process of article retrieval (Fig. 1).

Quality assessment

We assessed the methodological quality of all included studies
using the Oxford level of evidence criteria [9, 10].

Definitions

Ovarian suspension was performed with a single synthetic
non-absorbable suture. The technique involves a single pas-
sage of a laparoscopic suture through the ovarian parenchyma,
which is then approximated to the lower abdominal wall. The

stitch was removed at the fourth postoperative day. The pres-
ence of postoperative adhesions was examined with second-
look laparoscopy. Studies that investigated postoperative ad-
hesions with transvaginal ultrasound (TVUS) or other
methods apart laparoscopy were excluded from statistical
analysis.

Results

Excluded studies

Four studies were excluded from the present systematic re-
view. The first one focuses on an extensive description of
the technique of ovarian suspension as a method in laparo-
scopic surgeries for severe endometriosis [7]. The second one
focused on the complications of the surgery [11]. Hence, nei-
ther of them gave results concerning ovarian suspension as a
method to prevent ovarian adhesions, so both were excluded.
Finally, Hoo et al. and Seracchioli et al. evaluated postopera-
tive adhesions formation only by TVUS, while in the same
patient, one ovary was suspended, and the other was not serv-
ing as control group, and therefore, the study was excluded
due to lack of scientific objectiveness [12, 13].

Included studies

Four studies were finally included which recruited 105 wom-
en of fertile age [14–17]. Transient suspension was performed
in 79 patients, while 26 patients were recruited as controls. In
Table 1, we present the methodological characteristics of in-
cluded studies. In Table 2, we present the postoperative adhe-
sion rates according to their severity.

The rates of the absence of adhesions ranged between 41
and 80 %. In their majority, adhesions were mild whenever
reported, with the exception of the study of Ouahba et al., who
found that adhesions of moderate severity had an incidence of
33% [16]. None of the included studies reported the incidence
of preoperative and postoperative symptoms. However, the
perioperative complications seem to be of minor importance,
as the procedure is usually carried out easily, without adding
additional burden to the initial operation.

Discussion

Laparoscopic surgery remains the gold standard in the treat-
ment of endometriosis [18]. However, adhesions between the
ovaries and the surrounding structures often occur after the
procedure resulting in adverse postoperative outcomes, in-
cluding chronic pelvic pain, infertility, and bowel obstruction.
A recent systematic review by Duffy et al. suggests that lap-
aroscopic surgery seems to benefit patients with mild and
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moderate endometriosis in terms of overall pain score and live
birth or ongoing pregnancy rates [19]. However, the quality of
evidence seems to be moderate. It is estimated that about one
third of women is readmitted after open gynecologic surgery
due to adhesions [20]. Laparoscopic techniques result in lower
rates of adhesions compared to traditional laparotomy [21]. A
potential explanation for this seems to be the limited extent of
tissue trauma during laparoscopy, which protects the peritone-
um from tissue hypoxia, foreign bodies such as gauze parti-
cles, surgical glove powder, overheating by lamps, or irriga-
tion fluid, and several other factors which may irritate this
membrane [22, 23]. This result reduced activation of plasmin-
ogen activator inhibitors and tissue plasminogen activator
(tPA), thus limiting the development of fibral connections
[22, 23].

The implementation of novel surgical techniques is neces-
sary to further reduce postoperative adhesions [24]. In this
context, antiadhesion barriers have been introduced in current
clinical practice [25]. However, they are expensive, and ac-
cording to recent meta-analyses, they seem to have no effect
on pain or fertility outcomes [26, 27].

Several other techniques have been also suggested to en-
hance the effectiveness of laparoscopy in reducing postoper-
ative adhesions, including non-steroidal antiinflammatory
drugs, corticosteroids, antihistamines, progesterone, anticoag-
ulants, fibrinolytics, and antibiotics [28]. A recent RCT by
Koninckx et al. reported improved postoperative outcomes
in terms of pain (p < .001) and recovery rates (p < .0001) with
a combination of various techniques, which was referred as
Bperitoneal full conditioning^ [29]. The technique briefly in-
corporates the use of pneumoperitoneum with a mixture of
86 % CO2, 10 % of N2O, and 4 % of O2. Consecutively, the
peritoneal cavity is cooled to 30 °C by sprinkling 2–3 mL/min
of Ringers lactate with 1000 IU of heparin/L. Lastly, at the end
of the operation, dexamethasone (5 mg) is administered intra-
muscularly [29]. However, all these methods, including
antiadhesion, barriers are not site specific; hence, the imple-
mentation of a novel site-specific technique could potentially
have increased efficacy.

Ovarian suspension during laparoscopic excision of endo-
metriosis has been suggested as a site-specific method, which
might actually help reduce the formation of postoperative

Fig. 1 Search plot diagram of the
search strategy for article retrieval
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Table 1 Methodological characteristics of included studies and potential bias

Date;
author

Type of study
(OLE)

Inclusion criteria Exclusion criteria Groups definition Adhesions
diagnostic
procedure

Time of suture
removal

Structure of
suspension type of
suture

2014;
Pellica-
no

N/A Age between 18
and 40 years;
history of
infertility
>2 years; single
endometrioma
cysts ≥4 or
≤7 cm on
preoperative
ultrasound
screen

Masses to the
Douglas pouch;
previous surgery
for endometriosis
or additional
concomitant
surgical procedure
planned during the
laparoscopic
procedure; current
and/or ectopic
pregnancy; SGOT
and SGPT and/or
bilirubin >20 %
above the upper
limit of the normal
range; azotemia
and Cr >30 %
above the upper
limit of the normal
range; use of sys-
temic corticoste-
roids, antineoplas-
tic agents, and/or
radiation; active
pelvic or abdomi-
nal infection

Group A: ovary
suspended to
the ipsilateral
round ligament
vs group B: no
ovarian
suspension

Transvaginal
outpatient
hydrolaparosc-
opy

Suture not
removed

Ipsilateral round
ligament, 1 cm
from the inguinal
canal

Absorbable
monofilament
suture (Vicryl
Rapid 2.0),
intraovarian knots

2011;
Carbo-
nnel

Retrospective
(4)

Severe
endometriosis

N/A Twenty-four
patients (12 %)
underwent
second-look
surgery; 38
suspended
ovaries: 17 on
the right and 21
on the left

Second-look
surgery

5 days
postopera-
tively

Lower anterior
abdominal wall

Non-absorbable 0
prolene Mersuture

2004;
Ouahba

Retrospective
(4)

N/A N/A Thirty-two
suspended
ovaries/12
second-look
laparoscopies
bilateral in 12
(60 %) cases,
right in 2
(10 %), and left
in 6 (30 %)

Second-look
laparoscopy

4 days
postopera-
tively

Lower anterior
abdominal wall
synthetic
nonabsorbable
monofilament
suture (3–0
Prolene; Ethicon,
Somerville, NJ) in
a one-stitch simple
technique

2002;
Abuze-
id

Retrospective
(4)

Stages 3 and 4
endometriosis

No second-look pro-
cedures

Ovarian
suspension (all
patients)

Second-look
laparoscopy

5 to 7 days
postopera-
tively

Anterior abdominal
wall-

30-inch 3.0
polypropylene on
a tapered ski
needle

OLE Oxford level of evidence criteria
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adhesions. The rationale behind its conception is that the pro-
cedure inhibits direct attachment of the opposed
deperitonealized surfaces. According to the findings of our
systematic review, there seem to be evidence to support this
hypothesis. In the majority of studies included in the present
systematic review, the suture that retained the ovary
suspended was removed between postoperative days 4 and
7. At 4 days, peritoneal healing allows cells to be in direct
contact, whereas at 5–6 days, the wound surface is fully cov-
ered by mesothelial cells, thus, prohibiting direct contact of
deperitonealized surfaces [30]. Aside from the present meta-
analysis, two more studies evaluated the presence of adhe-
sions with postoperative ultrasound at 3 and 6 months, respec-
tively, with conflicting results [12, 13]. Specifically, Hoo et al.
suspended only one of the two ovaries and observed that there
was no difference in the prevalence of postoperative ovarian
adhesions (p = .23) [12]. Seracchioli et al., on the other hand,
observed that the presence of moderate adhesions was in-
creased among patients who did not receive ovarian suspen-
sion 56.8 vs 28.9 % (p = .003) [13]. Summarizing these find-
ings, we believe that the available evidence, although promis-
ing, does not suffice to introduce this technique in current
clinical practice.

Long-term complications are rare during ovarian suspen-
sion, as the technique is relatively easy [7]. To date, only one
study evaluated the immediate postoperative complications,
and researchers reported that these are restricted to fever
(T > 38) in five cases, postoperative blood loss in three, and
transient urinary retention in one case [13].

Because adhesions seem to be related with low pregnan-
cy rates, adhesiolysis combined with thorough laparoscop-
ic excision of endometriotic lesions might actually im-
prove pregnancy rates, and according to previous studies,
this seems to be independent of the mode of conception
among women with prior history of endometriosis [31–33].
However, the pathophysiology behind ovarian suspension
cannot per se guarantee improved fertility rates, thus the
rationale to support this hypothesis remains debatable.
Three of the included studies presented fertility outcomes
of women after surgery for endometriosis. Carbonnel et al.
reported that more than half of women (53 %) conceived

an outcome that was observed after second-look laparos-
copy. Ouahba et al. and Abuzeid et al. also reported similar
resu l t s (53 .3 and 55 %, respec t ive ly) [14–16] .
Unfortunately, none of these studies contained a control
group; therefore, the impact of ovarian suspension on fer-
tility rates remains unknown. In this context, we believe
that future studies should specifically examine this
association.

Strengths and weaknesses of our study

Our study consists a meticulous review of the literature,
presenting precise information and summarizing the meth-
odological heterogeneity and the limitations of included
studies. However, firm conclusions to introduce sugges-
tions for current clinical practice are precluded by several
limitations. These include the retrospective nature of the
majority of studies, which increases the possibility of se-
lection bias, the relatively low scientific quality of studies,
and the small number of enrolled patients, which is partic-
ularly small in at least two of them [15, 16]. Another po-
tential bias arises from the different methods of ovarian
suspension used by Pelicano et al. (the largest study in-
cluded) [17]. In this particular study, the authors used ab-
sorbable suture, whereas in the remaining three studies,
researchers used a polypropylene suture, which was re-
moved 4–7 days postoperatively. Given these limitations,
we believe that current knowledge does not suffice to in-
stitute this technique in daily clinical practice.

Conclusion

Ovarian suspension is a feasible surgical technique, which
might actually help reduce postoperative adhesions.
Current literature is encouraging but, unfortunately, not
enough to draw firm conclusions. Furthermore, its impact
on postoperative pain scores and fertility rates remains un-
known. Taking in mind these interesting information, we
believe that future randomized trials are needed in the
field, which should consistently record these outcomes.
Several other factors should also be taken into account
such as the type of sutures and the duration of ovarian
suspension to improve the technique and to avoid
complications.
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Table 2 Postoperative rates of adhesion (ovarian suspension vs
control)

Date; author Postoperative adhesions

Absence Mild Moderate Severe

2014; Pellicano 16/24 vs 5/26 8/24 vs 21/26

2011; Carbonnel 19/38 N/A N/A

2004; Ouahba 5/12 3/12 4/12

2002; Abuzeid 4/5 1/5 0 0
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