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Background: Transabdominal cerclage can reduce the risk of preterm birth in 

women with cervical insufficiency.

Aims: This study evaluated outcomes following insertion of a laparoscopic 

transabdominal cerclage in pregnant women.

Materials and methods: A retrospective observational study. Patients: pregnant 

women who underwent laparoscopic transabdominal cerclage from 2011 to 

2017. Eligible women had cervical insufficiency and were not suitable for a trans-

vaginal cerclage. Intervention: the insertion of a laparoscopic transabdominal cer-

clage in the pregnancy. Measurements: neonatal survival, delivery of an infant at 

≥34 weeks gestation and surgical morbidity were evaluated.

Results: Of 19 women who underwent laparoscopic transabdominal cerclage in 

pregnancy, at 6–11 weeks gestation, the perinatal survival rate was 100%. There 

were no complications. The average gestational age at delivery was 37.1 weeks. 

Sixteen women delivered after 34 weeks.

Conclusions: Laparoscopic transabdominal cerclage is a safe and effective proce-

dure in women with poor obstetric histories. It requires the correct skill, expertise 

and patient selection.
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BACKGROUND

One of the earliest descriptions of cervical insufficiency in the 
medical literature was ‘the orifice of the womb so slack that it 
cannot rightly contract itself to keep in the seed’.1 Cervical insuffi-
ciency is an important cause of preterm labour that can result in 
significant fetal morbidity or mortality.

Previously defined as recurrent second or third trimester loss 
after painless dilation despite minimal uterine activity,2 newer 
definitions of cervical insufficiency include loss from a single 
event3 which is reflected in the American College of Obstetrics and 
Gynecology (ACOG) definition as ‘the inability of the uterine cervix 
to retain a pregnancy, in the absence of the signs and symptoms 
of clinical contractions, or labor, or both in the second trimester’.4

As the understanding of the role of cervical insufficiency in 
preterm labour has increased, various methods of managing 
it have been developed to reduce the risk of preterm delivery 
and miscarriage. Strategies include cervical surveillance by ultra-
sound scan, progesterone supplementation or surgical interven-
tion in the form of cervical cerclage. Cerclage can be performed 
prior to pregnancy as an ‘interval procedure’ or during preg-
nancy. The first cerclage was placed transvaginally by Shirodhkar 
in 1955,5 with a modification by McDonald several years later.6 
Transabdominal placement of the cerclage was first described 
by Benson in 1965 via laparotomy. The first laparoscopic trans-
abdominal cerclage (TAC) was published by Lesser in 1998.7

ACOG currently recommends the placement of cer-
clage before 24 weeks gestation in patients with a current 
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singleton pregnancy, prior spontaneous preterm birth at less 
than 34 weeks gestation, and short cervical length (<25 mm).4 
When considering cerclage during pregnancy, many factors 
must be considered. The cerclage can be performed either vagi-
nally or abdominally. Traditionally, a transvaginal cerclage (TVC) 
in pregnancy is considered to be the safest approach8 and is 
most commonly used. However, it may not be feasible and so 
criteria for the placement of an abdominal cerclage include: a 
congenitally short or surgically amputated cervix, previously un-
successful vaginal cerclage and a cervix with deep notches or 
multiple defects.9

An abdominal cerclage can either be performed through an 
open procedure or laparoscopically. Success rates of up to 90% 
have been reported for abdominal cerclage, but laparotomy has 
additional morbidity.10 A minimally invasive approach has demon-
strable advantages over laparotomy, such as decreased blood 
loss, shorter length of hospital stay, decreased pain and faster 
recovery.11,12,24 Laparoscopic abdominal cerclage with a gravid 
uterus has also been shown to be successful.

In pregnancy, the risks and difficulties include: inability to 
manipulate the uterus adequately, an increased risk of bleeding 
because of the highly vascular area close to the uterine arteries 
and parametrial veins and the risk of preterm labour and rupture 
of membranes.13

Data on the placement of laparoscopic cerclage during preg-
nancy are limited. This paper presents a case series of laparo-
scopic cerclages placed during pregnancy and their outcomes 
with a discussion of the current literature.

MATERIALS AND METHODS

We conducted a retrospective observational study in a con-
secutive series of women who underwent a laparoscopic TAC 
during the first trimester of pregnancy, between August 2011 
and March 2017. Pregnant women with a history suggestive of, 
or evidence of, cervical insufficiency, requiring a cervical cer-
clage and who were considered not suitable for a TVC were in-
cluded. Our preference over the years has been to place the 
transabdominal cerclage as an interval procedure, before the 
woman becomes pregnant. Women in this cohort were already 
pregnant at the time the cerclage was indicated and therefore 
not able to have a pre- pregnancy procedure. All women had 
a viability ultrasound before the procedure. Non- pregnant 
women were not included as the technique employed for cer-
clage is different.

Referrals were received from the Royal Women’s Hospital in 
Melbourne and from obstetricians around Australia. Following 
insertion of the laparoscopic TAC, women went back to their 
referring doctor. The routine pregnancy management advised 
was ultrasound surveillance every 4 weeks until 24 weeks. If 
the cervix was closed after 24 weeks no further surveillance 
was recommended.

Indications for insertion of laparoscopic TAC

Indications for a TAC were either one or a combination of the fol-
lowing: previous failed TVC, previous suboptimal TVC, absent or 
very short cervix (<2 cm) after surgery, short cervix after one or 
more midtrimester losses. Failed TVC was defined as a pregnancy 
loss despite insertion of a TVC. Suboptimal TVC was defined when 
the pregnancy resulted in a live birth, but at a high personal cost 
– prolonged hospitalisation and bed rest during pregnancy for the 
mother and/or admission of the baby to the neonatal intensive 
care unit due to prematurity.12 The decision for insertion of a TAC 
was multidisciplinary, involving the referring obstetrician, the op-
erating surgeon and the patient.

Operating surgeon

All cerclages were performed by a single surgeon (AA) in either 
public or private hospitals in Melbourne, Australia. The laparos-
copies were performed under general anaesthesia according to 
standard surgical and perioperative protocols.

Surgical technique

We use a modification of the surgical technique described by 
Whittle et al.14 The procedure is performed through a standard 
four port CO2 operative laparoscopy with direct visual entry 
using an optical port at the umbilicus. If the uterus is too close 
to the umbilicus, the entry is made at Palmer’s point. The in-
strument ports are placed on the right and left iliac fossa and 
left upper quadrant. An incision is made to the visceral perito-
neum at the level of the utero- vesical fold and then extended 
laterally to the broad ligaments. The para- vesical spaces and 
then the utero- vesical space are dissected and the bladder is 
reflected away from the cervix. After identification of the ure-
ters and uterine arteries, windows are opened on the broad 
ligaments providing full exposure of the cervix and ascending 
branches of the uterine vessels. A 1 ProleneTM (Ethicon Inc., 
Somerville, NJ, USA) suture is passed at the level of the uterine 
isthmus medial to the uterine vessels: anterior to posterior on 
the left and then posterior to anterior on the right side. The 
knot is tied anteriorly, either intracorporeally or with an extra-
corporeal modified Roeder’s knot. This technique is different 
from the non- pregnant cerclage where the suture is passed 
twice around the cervix and the knot is posteriorly tied. The 
inability to use a uterine manipulator makes placing the knot 
anteriorly safer. The surgeon’s choice for suture is Prolene, 
as it is a mono- filament non- braided suture, with minimal tis-
sue reactivity and durability. It has been shown to be effective 
in other forms of surgery where permanent non- absorbables 
are required.15 A recent study suggested that monofilament 
was associated with a reduced risk of preterm birth and in-
trauterine fetal death compared with braided multifilament 
for TVC.16
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Outcomes

Primary outcome was neonatal survival. This was defined as sur-
vival 30 days after discharge from hospital. Secondary outcome 
was delivery of an infant ≥34.0 weeks gestation. Surgical morbid-
ity and complications were reviewed.

Ethics

Ethics approval was obtained from the Royal Women’s Hospital, 
Melbourne, Research Committee and Royal Women’s Hospital, 
Melbourne, Human Research Ethics Committee. The study was 
assessed and deemed to meet the National Health and Medical 
Research Council requirements for quality assurance/audit projects.

Data collection

Patient demographics, medical, surgical, obstetric and gynae-
cological histories, as well as the indication for cerclage, were 
pre- operatively recorded. The gestational age of pregnancy at 
the time of cerclage was recorded. Perioperative data included 
duration of procedure, time in hospital, blood loss, analgesia re-
quirement and surgical complications. Obstetric outcomes were 
collected directly from obstetricians and paediatricians providing 
care, hospital charts and telephone interviews with patients.

RESULTS

Nineteen pregnant patients underwent insertion of a laparoscopic 
cerclage over a period of 6 years between August 2011 and March 
2017. The mean patient age at the time of insertion was 32.5 years 
(± 4.39 years). After the procedure 15 patients were discharged on 
the same day and four patients remained in hospital overnight. 
The four overnight admissions were due to surgery performed in 
the late afternoon. All patients were discharged within 24 h.

Average gestational age at the time of insertion was 8.25 weeks 
(range 6.0–11.0 weeks). All pregnancies were singletons. There 
were no pregnancy losses as a result of insertion of the cerclage. 
No cases were converted to laparotomy. Average procedure time 
was 57.5 min. Patients were not given intraoperative antibiotics. 
There were no intraoperative or postoperative complications. In 
three cases other concomitant procedures were performed (ad-
hesiolysis, resection of endometriosis).

Table 1 demonstrates the indication for insertion of the lapa-
roscopic cerclage: 36.8% of patients had a previous failed or sub-
optimal TVC; 57.8% of patients had previous cervical surgery with 
removal of large portions of the cervix and minimal residual cervix 
in the vagina trachelectomy or repeat cone biopsies or loop exci-
sions with or without a failed TVC; and 16% had a previous midtri-
mester loss and a short cervix on ultrasound. Average gestational 
age of all previous pregnancies in the same cohort pre- cerclage 
was 25.7 weeks.

Following insertion of the cerclage, all 19 babies were delivered 
and survived. Average gestational age achieved post- insertion was 
37.1 weeks (details in Table 2): 84.2% of babies were delivered at 
≥34 weeks gestation; 79% of babies were delivered at ≥37 weeks 
gestation. Table 2 also indicates pregnancy outcomes in the 
same cohort of 19 women (who had 33 pregnancies) before they 
had placement of a laparoscopic TAC. See Table 3 for details of 
premature deliveries.

DISCUSSION

In the present study, 19 women underwent insertion of cerclage 
at gestational age of between 6 and 11 weeks, without complica-
tions. All patients delivered via caesarean section with an average 
gestational age of 37.1 weeks. There were no complications dur-
ing caesarean section. Four women delivered before 37 weeks, 
with two of these deliveries secondary to preterm labour. The 
third trimester delivery rate was 100%.

A number of small case series have reported outcomes for 
laparoscopic TAC in pregnancy. Chen et al.17 reported a series of 
26 cases using Mersilene tape with an average gestational age at 
delivery of 36.2 weeks, a 95% fetal survival rate and no complica-
tions. Whittle et al.14 reported data for 31 cases using a Prolene 
suture, of which six cases were converted to open TAC. The aver-
age gestational age at delivery was 32.9 ± 8.8 weeks, with seven 
fetal losses. With all 19 patients delivering surviving fetuses at an 
average gestation of 37 weeks, and no complications, our results 
compare favourably to previously reported series.

Both open and laparoscopic approaches to TAC appear to 
offer high success rates in a select group of women who are 
at high risk of poor obstetric outcomes.18 A meta- analysis pub-
lished by Tulandi et al.19 showed a 70–100% live birth rate and 
70% third trimester delivery for laparoscopic TAC, and 85–100% 
live birth rate and 77.5–99.5% third trimester delivery for open 
TAC. The authors found no difference in the live birth rates 

TABLE 1 Indications for insertion of laparoscopic cerclage 
in pregnancy

Primary indication
No. of patients 

(N = 19)

Previous TVC without previous cervical 
surgery

5 (26%)

Failed 2

Suboptimal 3

Cervical surgery and TVC 3 (16%)

Failed 1

Suboptimal 1

With midtrimester loss 1

Cervical surgery without loss or cerclage 8 (42%)

Midtrimester loss(es) alone 3 (16%)

TVC, a transvaginal cerclage.
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between patients who had TAC performed before or during 
pregnancy. Moreover, in a meta- analysis comparing laparo-
scopic to open TAC, Burger et al.11 found no clear advantage 
of one method over the other. However, some authors have 
found that laparoscopic TAC appears to offer the advantage of 
reduced morbidity when compared to open TAC, with reduced 
hospital stay and faster recovery.12,20

The safety of laparoscopic surgery during pregnancy remains 
a controversial subject.21 However, in our study there were no ad-
verse events and all patients were discharged within 24 h. In a 
meta- analysis comparing laparotomy or laparoscopy in the man-
agement of adnexal cysts in the second trimester, laparoscopic 
surgery was associated with a five- fold reduction in risk of post- 
operative adverse events (relative risk 0.20, 95% CI 0.06–0.72), 
with no difference in the risk of spontaneous abortion.21

The risks of surgical manipulation of the cervix during preg-
nancy include uterine contractions, bleeding or infection, which 

may lead to miscarriage or preterm labour.22 Placing an interval 
suture ‘pre- pregnancy’ has advantages: the technique is easier, 
the uterus is smaller, less vascular and can be manipulated during 
the surgery.23 However, interval cerclage does come with the pos-
sibility that some patients will not conceive, and are exposed to 
an unnecessary surgical procedure. In addition, in cases where 
the suture is placed before genetic screening tests are performed, 
there is a risk that termination may be requested.

The results of this study should be interpreted in light of limita-
tions. The procedures have been performed by a single surgeon, 
which may limit the ability to generalise our findings. The operat-
ing surgeon has experience with over 250 cerclages and thus has 
been able to refine his technique via repetitive, frequent expo-
sure.23 There is no reason that other surgeons could not achieve 
comparable outcomes.

The number of patients in this study is small, which reflects 
the infrequency of laparoscopic TAC, and TAC during pregnancy 
even more so.

A recently published systematic review comparing TAC placed 
via laparotomy and laparoscopy24 suggested a higher rate of de-
liveries at gestational age >34 weeks (82.9% vs 76%) in the lap-
aroscopy group. Additionally, the perioperative miscarriage rate 
for postconceptional TAC placement was significantly lower in the 
laparoscopy group (1.2% vs 3% P < 0.01). There were six reported 
conversions from laparoscopy to laparotomy; most of these cases 
were from a single study. However, the authors noted that the av-
erage gestational age at the time of insertion was more advanced 
compared to the rest of the cohort (14 vs 12 weeks). These results 
are promising, but the retrospective nature of the evaluated stud-
ies means the data is inherently compromised.

Prospective randomisation of patients to groups comparing 
laparoscopic TAC to open TAC, TVC or no intervention, would be 
the ideal way to draw firm conclusions regarding the efficacy and 
safety of laparoscopic TAC in pregnancy. Doing this is fraught with 
ethical difficulties, the most significant of which is that the possi-
bility of pregnancy loss is not an acceptable outcome.

The majority of our patients (84%, n = 16) had a laparoscopic 
TAC inserted as they had already failed a TVC or had previous sur-
gery resulting in significant amputation of the vaginal cervix, mak-
ing a TVC difficult to reliably insert. Randomising women who could 
benefit from a TVC exposes them to unnecessary morbidity if they 
have a lap TAC and commits them to a caesarean section for deliv-
ery. In pregnant women with cervical insufficiency who do not meet 
the requirement for a TAC, TVC has the advantage of being techni-
cally easier to perform23 and can be removed, allowing for a vaginal 
delivery. Further research is needed to assess the differences in 
outcomes between TAC and TVC for women diagnosed with cer-
vical insufficiency but sufficient cervix to place a TVC. Ideally, such 
a study would take the form of a randomised prospective study to 
eliminate surgeon selection bias. Interestingly, in one recent study 
conducted by Bolla et al., the authors looked at the difference in 
cervical length after placement of the cerclage (either laparoscopi-
cally or vaginally) during pregnancy. During pregnancy, the cervical 

TABLE 2 Pregnancy outcomes prior to and following 
laparoscopic TAC insertion

Outcome
Pre- laparoscopic 

TAC (N = 33)
Post- laparoscopic 

TAC (N = 19)

Delivery 
13–23+6 weeks

n = 20 (61%) n = 0 (0%)

Delivery 
≥24 weeks

n = 13 (39.4%) n = 19 (100%)

Mean gestational 
age

25.7 ± 4.92 weeks 37.08 ± 2.23 weeks

Distribution of GA at delivery

<24 weeks 20 (61%) 0

24–27+6 weeks 3 (9%) 0

28–33+6 weeks 1 (3%) 3

34–36+6 weeks 1 (3%) 1

≥37 weeks 8 (24%) 15

Perinatal survival 
rate

41.50% 100%

Delivery after 
34 weeks

24.90% 84%

Increase in 
gestational age

- 11.38 weeks

GA, gestational age; TAC, transabdominal cerclage.

TABLE 3 Outcomes in pregnancies delivered before 
37 weeks gestation

Gestational 
age 
(weeks)

Elective/
emergency 
caesarean Reason for delivery

31+5 Emergency Ruptured membranes, fetal 
distress in labour

32+0 Elective Planned – rudimentary uterus 
secondary to childhood 
cancer and radiotherapy

33+6 Emergency Preterm labour

35+0 Emergency Fetal congenital anomalies
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length in the TVC group showed a significant shortening (from 
26.6 ± 7 mm before surgery to 13.2 ± 7 mm at 33 weeks), while in 
the TAC group, the cervical length remained unchanged.25

Advances in surgical technology with robotic- assisted laparo-
scopic surgery have the advantage of 3D vision and wristed in-
strument control. The application of such technology to TAC might 
shorten the learning curve and permit lower- volume surgeons to 
achieve desirable outcomes. Case reports of successful robotic- 
assisted TAC have been published, but larger series and compar-
ative studies are needed.24,26,27

CONCLUSION

Laparoscopic TAC during pregnancy is a feasible option for 
women with a history of recurrent miscarriage despite TVC or an 
absent/shortened cervix. The procedure is effective and safe and 
recovery time is short. However, it is a complex procedure that 
should only be performed in the correct centres with appropriate 
expertise. Multidisciplinary teams can help create referral path-
ways to specialist centres so that pregnant women who require 
assistance are able to access adequate care.
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