
Laparoscopic abdominal cerclage: a
highly effective option for refractory
cervical insufficiency

Nisse V. Clark, M.D., M.P.H.a and Jon I. Einarsson, M.D., Ph.D., M.P.H.b

a Division of Minimally Invasive Gynecologic Surgery, Department of Obstetrics and Gynecology, Massachusetts General
Hospital, Boston; b Division of Minimally Invasive Gynecologic Surgery, Department of Obstetrics and Gynecology,
Brigham and Women’s Hospital, Boston, Massachusetts
Laparoscopic abdominal cerclage is emerging as the preferred treatment option for patients with refractory cervical insufficiency. Lapa-
roscopic abdominal cerclage reduces second-trimester loss and preterm birth with success rates similar to open abdominal cerclage.
Increasing evidence also suggests improved neonatal survival rates with abdominal cerclage compared with repeat vaginal cerclage
in patients who delivered prematurely despite a vaginal cerclage. The option to perform a highly effective treatment using minimally
invasive techniques suggests laparoscopic abdominal cerclage will become the standard of care for refractory cervical insufficiency.
This review examines the literature with regard to the indications and outcomes of abdominal cerclage, highlighting the laparoscopic
technique. (Fertil Steril� 2020;113:717–22. �2020 by American Society for Reproductive Medicine.)
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C ervical insufficiency is an
important cause of preterm birth
and is estimated to complicate

up to 1% of pregnancies (1). A cerclage,
or purse-string suture around the cer-
vix, can be used to treat cervical insuf-
ficiency and prevent second-trimester
loss and preterm birth. Traditionally, a
cerclage is placed vaginally; however,
a cerclage may instead be placed
abdominally in more severe cases
where a vaginal cerclage has failed or
the cervix is extremely short. An
abdominal cerclage allows for place-
ment of the suture at the internal os,
providing greater structural support to
the cervix. The absence of a foreign
body in the vagina may also reduce
the risk of ascending infection and re-
sulting preterm labor or ruptured mem-
branes (2). Despite these advantages, an
abdominal cerclage is rarely the first-
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line treatment for cervical insufficiency
because it necessitates a cesarean deliv-
ery. The procedure is also viewed as a
more morbid option due to the risk of
bleeding from the uterine vessels and
traditional reliance on laparotomy for
placement.

Increasingly, an abdominal cerc-
lage is placed laparoscopically, often
as a prophylactic surgery before
conception. High rates of success in
preventing preterm birth are reported
for both the open and laparoscopic ap-
proaches, with laparoscopy offering the
advantages of minimally invasive sur-
gery (3–5). Newer data even suggest
slightly improved neonatal survival
rates with the laparoscopic method
compared with an open one (5). This
review discusses the indications,
outcomes, and techniques of
laparoscopic abdominal cerclage.
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HISTORY
Vaginal cerclage was first described a
half a century ago as a preventive mea-
sure for patients with an extremely
short cervix due to m€ullerian anomalies
or cervical surgery (6). Two notable
techniques were described by Shirodkar
(7) and McDonald (8) in the 1950s. The
Shirodkar method involves placing a
vaginal cerclage as close to the internal
os as possible by dissecting the vesico-
cervical before suture placement (7).
The McDonald technique employs a
simple purse-string suture at the cervi-
covaginal junction and is the most
common type of vaginal cerclage per-
formed today (8). Although there is no
evidence that one vaginal cerclage or
suture type is superior, the McDonald
vaginal cerclage using 5 mm of Mersi-
lene polyester tape (Ethicon) is the
most frequently reported (9–11).

The first abdominal cerclage was
reported by Benson and Durfee (12) in
1965 as an alternative to vaginal cerc-
lage for patients with extreme cervical
shortening. The indications were later
expanded to include the most common
present-day use for patients who have
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had second-trimester loss or preterm birth despite a vaginal
cerclage, commonly termed a ‘‘failed’’ vaginal cerclage (13).
An abdominal cerclage is placed higher on the cervix and is
felt to provide added integrity to the cervix in patients with
cervical insufficiency. The laparoscopic approach was first
performed by Lesser et al. (14) in 1998 and is increasingly
used as the preferred method of abdominal cerclage
placement.
INDICATIONS FOR ABDOMINAL CERCLAGE
A vaginal cerclage is indicated in patients with a history of
cervical deficiency as guided by history, physical examina-
tion, or ultrasound findings. A history of cervical insuffi-
ciency is suggested by one or more second-trimester losses
related to painless cervical dilation in the absence of labor
or placental abruption. The findings considered to be con-
cerning for cervical insufficiency include examination-
evidence of painless cervical dilation in the second trimester
or ultrasound evidence of a cervical length of <25 mm in a
patient with a history of preterm birth before 34 weeks of
gestation (15). When an ultrasound-indicated vaginal cerc-
lage is placed, preterm delivery before 35 weeks of gestation
has been shown to be reduced from 41% to 28% (16). For
the subset of patients who have a very early spontaneous pre-
term delivery despite a vaginal cerclage, an abdominal cerc-
lage may be of benefit.

Obstetricians have traditionally had a high threshold for
placement of an abdominal cerclage given the morbidity of
an open procedure and the need for a cesarean delivery. An
abdominal cerclage has therefore typically been offered to pa-
tients who have had at least two prior failed vaginal cerclages.
The open procedure is also more commonly performed after
conception, given the hesitation to perform major surgery
as a preventative measure before conception (5). Increasingly
an abdominal cerclage is being offered after only one prior
failed vaginal cerclage, given the ability to place the cerclage
laparoscopically with a shorter recovery and fewer complica-
tions. Newer evidence also supports an abdominal cerclage as
a more effective treatment than repeated vaginal cerclage in
patients with one prior failed vaginal cerclage (11).

Other indications for an abdominal cerclage include
extreme cervical shortening or cervical deformity that is sus-
pected to compromise the cervix. This may be the result of
congenital anomalies, cervical laceration, recurrent loop elec-
trosurgical excision procedures, cervical conization, or tra-
chelectomy. An abdominal cerclage performed for these
indications is considered prophylactic. An abdominal cerc-
lage in the emergent setting, when the cervix is painlessly
dilating or shortening, has not been reported.
ABDOMINAL CERCLAGE OUTCOMES
Most studies measure the success of a cerclage by the neonatal
survival rate, defined as the percentage of pregnancies with
neonates surviving until hospital discharge. First-trimester
losses are typically excluded from the denominator as they
are unlikely the result of cervical insufficiency. According
to the literature, neonatal survival rates after a laparoscopic
718
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or open abdominal cerclage range from 71% to 100% (2,
13, 17–25).

The first multicenter randomized control trial comparing
abdominal and vaginal cerclage was recently published with
impressive results in favor of an abdominal cerclage after a
failed vaginal cerclage (11). The study included 111 patients
who had a second-trimester loss or preterm birth between
14 and 28 weeks of gestation with a low vaginal cerclage in
place (excluding rescue procedures). Patients were random-
ized before conception as well as after conception before 14
weeks of gestation, and the first pregnancy after randomiza-
tion was examined. All abdominal cerclages in the trial were
performed using an open approach. This study found that pre-
term birth before 32 weeks of gestation was statistically
significantly lower in patients who received an abdominal
cerclage compared with a low vaginal cerclage (8% vs. 38%,
respectively; P¼ .008). This was also the first study to compare
high versus low vaginal cerclage (Shirodkar vs. McDonald
method) in a randomized fashion and found no difference
in outcomes between the groups.

Large observational studies have also evaluated abdom-
inal cerclage outcomes and found high neonatal survival
rates. The largest cohort study retrospectively reviewed 300
patients who underwent an open or laparoscopic procedure
using the patients’ prior pregnancy as a control (19). The
neonatal survival rate after abdominal cerclage was 98%,
and the average gestational age at delivery was greater after
abdominal cerclage than in the prior pregnancy (37 compared
with 24 weeks of gestation; P< .001).

The second largest cohort study exclusively examined
laparoscopic abdominal cerclage before conception in a pro-
spective cohort of 225 patients with cervical insufficiency
(26). The neonatal survival rates were similarly high at
98.5%. Additionally, 80% of pregnancies delivered after 34
weeks of gestation, and the mean gestational age at delivery
was 35 weeks. Other smaller cohort studies have also demon-
strated similar or improved outcomes with abdominal
compared with vaginal cerclage for refractory cervical insuf-
ficiency (18, 27).
LAPAROSCOPIC APPROACH
The obvious advantages of laparoscopic abdominal cerclage
relate to the minimally invasive nature of the procedure.
The laparoscopic approach is favored for many procedures
given reduced blood loss, fewer wound complications, a
shorter length of stay, and a faster return to normal activities
compared with an open approach (28–30). These advantages
likely apply to laparoscopic abdominal cerclage, and one
study confirmed reduced blood loss and reduced length of
stay with a robotic-assisted laparoscopic abdominal cerclage
compared with an open abdominal cerclage (31). Laparoscopy
lends improved visualization of the pelvic anatomy, aiding in
avoidance of uterine vessel injury, a feared complication of
abdominal cerclage. Many patients with cervical insuffi-
ciency have also had one or more cesarean deliveries, result-
ing in uterine adhesions that may bemore carefully lysed with
the laparoscopic method. Additionally, most patients can be
VOL. 113 NO. 4 / APRIL 2020
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TABLE 1

Laparoscopic abdominal cerclage in 137 patients.

Parameters Values

Patient characteristics (n ¼ 137)
Mean age (y)a 34.8 � 4.5
History 106 (77.4)

Preterm delivery
Second-trimester loss 97 (70.8)
‘‘Failed’’ transvaginal

cerclage(s)b,c
78 (56.9)

Cervical surgery or injury 81 (59.1)
Procedural outcomes (n ¼ 137)

Mean operative time (min)a

All cases 64 � 37
No additional procedures 51 � 27

Mean estimated blood loss (mL)a

All cases 25 � 20
No additional procedures 18 � 12

Complicationsb 1 (0.7)
Same-day dischargeb 131 (95.6)

Obstetric outcomes (n ¼ 80)
Neonatal survival rateb,d 75 (93.8)
Mean gestational age (wk)a 36.9 � 1.5
Mean birth weight (g)a 2,925 � 600

a Mean � standard deviation.
b Number and percentage.
c Loss or delivery between 14 0/7 and 33 6/7 weeks.
d Neonates surviving until hospital discharge.

Clark. Laparoscopic abdominal cerclage. Fertil Steril 2020.
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discharged home the same or next day after laparoscopic
abdominal cerclage.

The reported complication rates vary according to the
literature but are generally lower for laparoscopic abdominal
cerclage, ranging between 0 and 11% compared with 0 and
25% for open abdominal cerclage (5, 19, 23, 32, 33). Conver-
sion to laparotomy has been reported in up to 5.2% of laparo-
scopic cases, and may be more likely to occur during
pregnancy given the increased bleeding risk and challenges
with uterine manipulation (3). Other complications, including
uterine perforation, pelvic infection, bowel injury, or bladder
injury, are overall rare (1.1% of laparoscopic cerclages) (5).
Single case reports have documented suture migration
through the cervix, erosion into the vagina, or uterine rupture
with an abdominal cerclage in place (34, 35).

In the hands of an experienced laparoscopist, a laparo-
scopic abdominal cerclage is a short, uncomplicated proced-
ure that results in a high neonatal survival rate. Our
experience with 137 patients who underwent laparoscopic
abdominal cerclage at Brigham andWomen’s Hospital in Bos-
ton is shown in Table 1. The majority of patients had at least
one prior second-trimester loss (70.8%), with many having
also failed a transvaginal cerclage (56.9%). Thirteen (9.5%)
of the 137 patients were pregnant at the time of cerclage
placement. The mean operative time was 51 minutes, and
the mean estimated blood loss was 18 mL when no additional
procedures were performed. There was one complication in a
pregnant patient who had a seemingly uncomplicated laparo-
scopic abdominal cerclage procedure but was found to have a
missed abortion postoperatively. Most patients (95.6%) were
discharged home on the same day as surgery. In the 80 preg-
nancies that followed and extended beyond the first trimester
(some patients with multiple pregnancies with the cerclage in
place), the neonatal survival rate was 93.8%, and the mean
gestational age at delivery was 36.9 weeks.

According to multiple observational studies, neonatal
survival rates with laparoscopic abdominal cerclage are
similar or improved compared with an open procedure,
ranging from 75% to 100% (3, 20, 22–25). The largest
systematic review analyzed 31 studies involving 1,844
patients who underwent either laparoscopic or open
abdominal cerclage (5). The neonatal survival rate was
comparable in the laparoscopic and open groups when first-
trimester losses were included (90% vs. 91%, respectively;
P¼ .80). When first-trimester losses were excluded from the
analysis, the neonatal survival rates were statistically signif-
icantly greater in the laparoscopic group (97% vs. 90% in the
laparotomy group; P%.01). The laparoscopic group also had a
higher rate of deliveries after 34 weeks of gestation (83% vs.
76%; P%.01). Because first-trimester losses are arguably un-
related to cervical integrity, this is the first systematic review
to demonstrate improved obstetric outcomes with laparo-
scopic compared with laparotomic abdominal cerclage.

All other cohort studies have found laparoscopic abdom-
inal cerclage to be effective with success rates comparable
with open abdominal cerclage. It is interesting that neonatal
survival rates with laparoscopy have tended to increase
over the last two decades, suggesting improved surgeon
VOL. 113 NO. 4 / APRIL 2020
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techniques over time. Most studies conclude that the laparo-
scopic approach is safe and effective and advocate for this
method given the benefits of minimally invasive surgery.
ABDOMINAL CERCLAGE BEFORE VERSUS
AFTER CONCEPTION
An abdominal cerclage can be placed before conception or
during early pregnancy, typically before 14 to 16 weeks of
gestation. Laparoscopic abdominal cerclage is often per-
formed before pregnancy when the uterus is normal in size
and there is no risk of miscarriage. The less invasive nature
of laparoscopic abdominal cerclage is also more appealing
as a preventative measure when a future pregnancy is not
guaranteed. A systematic review found that 71% of laparo-
scopic abdominal cerclages are placed before conception
compared with only 19% of open abdominal cerclages (5).
The open approach may be more common during early preg-
nancy to help overcome the challenges of inserting the cerc-
lage in the setting of a gravid uterus.

Literature comparing preconception and postconception
abdominal cerclage is limited asmost studies are either under-
powered or the results are confounded by a disproportionate
number of laparoscopic versus open procedures in the com-
parison groups. Two larger studies that compared abdominal
cerclage outcomes before and after pregnancy for each surgi-
cal approach had mixed results (4, 36). The first, a systematic
review of 16 studies and 678 patients examined laparoscopic
and open cases independently (4). No differences in the rate of
third-trimester delivery or live birth were found between the
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FIGURE 1

Laparoscopic abdominal cerclage technique. Top left: Opening the peritoneum to reveal the cervicoisthmic junction. Top right: Inserting a
straightened needle of the double-arm Mersilene polyester tape at the internal cervical os. Bottom left: Securing the cerclage knot anterior to
the cervix. Bottom right: Closing the overlying peritoneum.
Clark. Laparoscopic abdominal cerclage. Fertil Steril 2020.
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preconception and postconception groups for either surgical
approach.

The second study compared preconception versus post-
conception abdominal cerclage in 161 patients who exclu-
sively underwent open procedures, with the results favoring
preconception insertion (36). Both groups had a prior mid-
trimester loss and at least one prior failed vaginal cerclage.
Delivery at after 34 weeks of gestation was statistically signif-
icantly higher in the preconception group compared with the
postconception group (90% vs. 74%; P¼ .02). No surgical
complications occurred in the preconception cerclage group
whereas 3 of 65 patients (5%) in the first-trimester group
had a surgical complication (bladder and bowel injury) and
32 of 65 (50%) had an estimated blood loss >500 mL.

Additionally, postconception cerclage carries a unique
risk of fetal demise or miscarriage, estimated to occur in
1.2% of laparoscopic cases and 3% of open cases (difference
not statistically significant) (5). Preconception cerclage is
not thought to impair fertility, with 78% of laparoscopic cases
and 74% of open cases achieving a future pregnancy (differ-
ence also not statistically significant) (5).

Despite the lack of strong evidence supporting precon-
ception or postconception cerclage, most investigators have
concluded that preconception placement is associated with
reduced surgical and obstetric risk. There may also be some-
thing inherently different about cases performed during preg-
nancy. For example, cervical shortening at the time of
postconception cerclage placement or perioperative inflam-
mation may negatively impact the outcomes of an abdominal
cerclage placed during pregnancy.
720
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SURGICAL TECHNIQUE
Standard laparoscopic principles for patient positioning,
trocar placement, and equipment are applied during laparo-
scopic abdominal cerclage. The procedure typically requires
three to four ports. One port is placed in the umbilicus for
the camera, two ports are placed in the bilateral lower quad-
rants, and an optional ipsilateral or suprapubic port is placed
to facilitate dissection and knot tying. We recommend a port
arrangement that will allow the primary surgeon to comfort-
ably tie a secure knot with two hands, which in our case is
achieved with ipsilateral ports. If the procedure is performed
during a pregnancy, care must be taken to avoid injury to
the gravid uterus during entry and port placement. If the pa-
tient is not pregnant, a uterine manipulator is placed to aid in
dissection and passage of the suture.

Various dissection techniques have been described before
placing the suture (Fig. 1). Most procedures start by opening
the peritoneum overlying the anterior uterine isthmus. We
use this technique to help reflect the bladder caudad and iden-
tify the cervicoisthmic junction and uterine vessels. Some
describe carrying the dissection laterally to create a window
in the broad ligament and better identify the uterine vessels
(23). We have not found this step to be necessary because
the suture is placed medial to the uterine vessels without a
need to skeletonize the vessels’ lateral border. Alternatively,
one study describes forgoing this dissection altogether and
simply passing the suture (25). While this technique may be
permissible in some cases, it is not advised when bladder ad-
hesions are present.
VOL. 113 NO. 4 / APRIL 2020
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After dissection, a nonabsorbable suture is passed be-
tween the uterine vessels and cervical stroma at the level of
the internal os. The suture needle can be inserted posteriorly
or anteriorly, with the knot secured anteriorly or posteriorly,
respectively. We prefer to insert the suture posteriorly at the
level of the internal os just above the insertion of the utero-
sacral ligaments. Careful technique is required to pass the su-
ture between the uterine vessels and cervical stroma: too
lateral a placement can result in injury to the uterine vessels
whereas too medial a placement can result in a weak cerclage.
In nonpregnant patients, the uterine manipulator can be used
to antevert then retrovert the uterus simultaneously with pos-
terior insertion of a straightened suture needle. Twisting the
uterus with the uterine manipulator during this step can be
helpful because it facilitates the correct angulation of the nee-
dle. By twisting the uterus, the surgeon can simultaneously
see the insertion of the needle as well as the exit point of
the needle.

Our preferred suture is the double-armed 5-mm Mersi-
lene polyester tape with taper-point CTX or blunt-tip BP-1
needles (Ethicon). This is also the most commonly reported
suture type. We straighten the needles extracorporeally
before passing through the trocars and carefully inserting
between the uterine vessels and cervix. Some studies also
report using a No. 1 Prolene suture on a CT-1 needle (Ethi-
con) (23, 37, 38). Alternatively, a technique has been
described where the needles are removed and an endo-
scopic suturing device is passed through the abdominal
wall, piercing the cervix anteriorly and grasping each end
of the suture posteriorly before pulling it through the cervix
(39). One study also describes placing the suture lateral to
the uterine vessels, which in a series of 80 patients did
not seem to compromise fetal growth (40).

Once the suture is in place, we remove the uterine manip-
ulator and secure the Mersilene tape with six square knots
anterior to the cervix. We routinely tag the suture ends with
a silk suture to aid in knot identification during future cerc-
lage removal. We then close the overlying vesicouterine peri-
toneum with running 2-0 Monocryl (Ethicon) suture.

Laparoscopic abdominal cerclage can also be placed with
robotic assistance, depending on the surgeon’s preference.
Several case reports and series have used the da Vinci robotic
system (Intuitive Surgical) with good outcomes (21, 41–46).
Robotic techniques to reduce bleeding have been described,
including complete skeletonization of the uterine vessels to
allow needleless introduction of the suture (47).
DELIVERY AND CERCLAGE REMOVAL
Patients with an abdominal cerclage require a cesarean deliv-
ery. This is performed electively between 37 and 39 weeks of
gestation, with some obstetricians recommending an early
term delivery to reduce the risk of labor with the cerclage in
situ. If the patient has completed childbearing, the cerclage
is removed at that time; otherwise, it can be left in place for
a future pregnancy. Subsequent pregnancies with an abdom-
inal cerclage in place are rarely reported but are generally
favorable. One small study of 22 patients with second and
third pregnancies with a laparoscopic abdominal cerclage in
VOL. 113 NO. 4 / APRIL 2020
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situ demonstrated neonatal survival rates of 86% in the sec-
ond pregnancy and 100% in the third pregnancy (48).

In the event of previable fetal loss, a dilation and evacu-
ation procedure can be performed without abdominal cerc-
lage removal and has been described up to 18 weeks of
gestation (49). Before viability, an abdominal cerclage can
also be removed laparoscopically and has been described up
to 19 weeks of gestation (50).
CONCLUSION
Laparoscopic abdominal cerclage is a highly effective inter-
vention for refractory cervical insufficiency. The procedure
has similar or improved neonatal survival rates compared
with an abdominal approach and offers the benefits of mini-
mally invasive surgery. Given new, high-quality evidence in
favor of an abdominal cerclage over a repeat vaginal cerclage
in patients who have failed one prior vaginal cerclage, it is
reasonable to conclude that a laparoscopic abdominal cerc-
lage should be the first-line treatment for refractory cervical
insufficiency. Furthermore, placement before conception
may improve the feasibility of the procedure and decrease
complications.
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