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ABSTRACT

INTRODUCTION: The American College of Obstetricians and Gynaecology define cervical incompetence as "the inability of the uterine cervix
toretain a pregnancy in the second trimester in the absence of clinical contractions, labour, or both".

HISTORY: Cervical cerclage was first proposed by Dr. Vithal Shirodkar in 1955 and the 'Shirodkar technique' was first described by him in
Bombay in 1955. This technique was modified by the Australian Gynecologist and Obstetrician, I.A. McDonald.

TYPES OF CERCLAGE: Depending on the route of insertion of the stitch, cerclage can be classified into — transvaginal and transabdominal
(laparoscopy or laparotomy). A robotic approach has also been introduced recently.

TYPE OF SUTURE MATERIALS: Multiple suture materials have been used to perform cervical cerclage. They can be divided into —
monofilament and multifilament (braided) sutures. Common monofilament sutures used include Nylon (Ethilon) and polypropylene (Prolene)
whereas braided sutures include silk and Mersilene tape.

Commonly, Mersilene tape is used by physicians because of its strength, decreased possibility of tearing through tissues and ease of removal.
However, braided sutures have been associated with an increased infection rate, especially when used in contaminated surgical areas

CERVICAL CERCLAGE IN PLACENTA PREVIA: The first randomized control trial for using cerclage for management of placenta previa
was conducted by Arias et al,25 patients from 24-30 weeks of gestation with the result of Cerclage patients having a significantly better perinatal
outcome by more advanced gestational age at the time of delivery, larger birth weight and fewer neonatal complications also maternal bleeding was
more frequent and severe for patients in the control group

CERVICAL CERCLAGE IN MULTIFETAL PREGNANCY: According to RCOG green top guideline no. 60, 2011, placement of history or
ultrasound indicated cervical cerclage in multifetal pregnancy is not recommended as it is associated with an increased risk of pregnancy loss and
preterm delivery

Dr. Salomi Singh
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INTRODUCTION

The American College of Obstetricians and Gynaecology define
cervical incompetence as "the inability of the uterine cervix to retain a
pregnancy in the second trimester in the absence of clinical
contractions, labour, or both" . This structural cervical weakness is
the likely cause of second trimester abortions and preterm births.

Of the 15 million preterm births per year, 84% occur at 32-36weeks,
10% occur at 28-32weeks and 5% at <28weeks. India and 5 other low
income countries account for 50% of the total pre-term births in the
world ¥. Approximately 13 million preterm births occur annually
worldwide with an incidence ranging from approximately 5 to 12%"".

Cervical cerclage is a common procedure performed by obstetricians
in patients with increased risk of second trimester loss or preterm
labour. The diagnosis of cervical insufficiency is based on the obstetric
history and current pregnancy findings. Many nonsurgical and surgical
modali—ties have been proposed for the management of cervical
insufficiency. Nonsurgical approaches, include restriction of activity,
bed rest, and pelvic rest, however they have not been proved to be
effective for the treatment of cervical insufficiency . Another
nonsurgical treatment to be considered in patients at risk of cervical
insufficiency is the vaginal pessary. Evidence is limited for potential
benefit of pessary placement in select high-risk patients “*'. Surgical
approaches include transvaginal and transabdominal cervical
cerclage.

History

Cervical cerclage was first proposed by Dr. Vithal Nagesh Shirodkar in
1955 " and the 'Shirodkar technique' was first described by him in
Bombay in 1955".

Dr Shirodkar initially placed a catgut purse-string suture in a woman
with recurrent miscarriage. On realising that catgut dissolves faster
and might not be suitable for the procedure which is aimed to

strengthen the cervix for a long period of time. He then modified his
operation using a strip of the fascia lata with linen suture . This
operation was filmed and presented for the first time in 1951 at the
Silver Jubilee Celebration of the French Society of Gynaecology. The
case was published later in 1955 and described the successful outcome
of pregnancy where the Shirodkar suture was used in a woman with
cervical insufficiency "”.

The principle of the procedure was to reinforce the weak cervix by a
non-absorbable tape placed around the cervix at the level of the
internal OS.

Shirokdar's Cerclage:

A transverse incision is made at the level of the internal os on the
anterior cervix, the bladder is carefully dissected away upwards. A
similar incision is made in the posterior fornix which is then opened.
An encircling suture (usually Mersilene tape or nylon) is placed
submucosally in the region of internal os and lower uterine segment, by
passing 1" anterior to posterior and then posterior to anterior on the
other side of the cervix. The knot is tied in front of the cervix in the
midline, and the incisions are closed with 2/0 vicryl in continuous
manner.

Several modifications of the technique have been made, such as, the
knot tied posteriorly and buried or the reflected mucosa are not sutured
at the end of the procedure if haemostasis is adequate™’ , the whole
stitch may be burried making it a permanent stitch which can not be
removed therefore requiring a caesarean section to deliver the baby.

McDonald cerclage:

This procedure was developed by the Australian Gynecologist and
Obstetrician, I.A. McDonald ", it is a simpler procedure developed in
1963. A no. 2 Monofilament suture is used which is placed in the body
of the cervix as near to the internal OS as possible. The suture starts at
the anterior cervix and successive 4-5 deep bites are carried around the
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lateral and posterior wall in a 'purse-string' manner, avoiding the 3 o'
clock and 9 o' clock positions due to the underlying paracervical
vessels, the suture is brought back to the anterior wall were the 2 ends
are tied. This technique does not require dissection of the bladder.

In the last 65 years since Shirodker and McDonald described the
procedure, cervical cerclage has been used by obstetricians in all parts
of the world. Mainly as, elective or history indicated cerclage, USG
indicated cerclage and emergency or rescue cerclage.

Here we attempt to describe and analyse the recent studies evaluating
the efficacy of cervical cerclage for management of cervical
insufficiency and prevention of preterm birth.

Indications For Cerclage:

» History Indicated Cerclage (hic)

A prophylactic cerclage is routinely placed between 12-14 weeks of
gestation. However, the time for cerclage placement should be based
on the gestational age of prior pregnancy losses, mainly in those
women whose losses occur at progressively earlier gestations.

A history indicated cerclage is based on the obstetric and
gynaecological history of the patient, that is, history of painless
cervical dilatation leading to second trimester loss or preterm labour or
any operative history which could lead to cervical incompetence. It is
usually done at 12-14weeks of gestation, preferably after assessment
of NT NB scan and any chromosomal risk factors in the fetus if any.

History-indicated cerclage mainly derives from a large medical
research council derived multicentre study and Royal College of
Obstetrics and Gynaecology (RCOG) " which recruited 1292 women
who were at high risk of cervical insufficiency, they were randomised
in to cerclage (647 women) and no intervention (645 women). Most
women had a history of early delivery or cervical surgery in the past.
Results from this trial demonstrated that there were fewer deliveries in
the cerclage group (13%) in <33weeks as compared to the non-
cerclage group (17%). The over all preterm delivery rate was 28%.
However, there was no significant difference in fetal and neonatal
outcomes.

According to the Royal College and the Canadian guidelines"* and
American College of obstetrics and Gynaecology (2003 guideline), the
indication for HIC is 3 or more previous PTBs and/or second-trimester
losses. This guideline was revised by ACOG in 2013 to “History of one
or more second-trimester pregnancy losses related to painless cervical
dilation and in the absence of labor or placenta abruption; or Prior
cerclage due to painless cervical dilation in the second trimester.” This

. 15,
change however was not explained "

3 RCTs have investigated the efficacy of HIC. Two trials compared
cerclage vs no cerclage in women with a history of preterm delivery,
however there was no significant improvement in outcome in the

[16,17]
cerclage group " .

A trial was conducted in Korea from 2007-2016, which included 399
patients who underwent HIC, they were divided into 2 groups- a group
of 194 patients who had history of 1 second trimester loss and the 2™
group had 205 patients who had 2 or more second trimester losses.

The incidence of preterm delivery before 32 weeks of gestation was
significantly lower in the group with one previous second-trimester
pregnancy loss than in the group with 2 or more losses (15/194 [8%] vs.
28/205 [14%]; P=0.040). These findings supported the amended
ACOG guideline for HIC indications ",

The current NICE guideline of2015"”, similar to RCOG and Canadian
guidelines, recommends history indicated cervical cerclage to women
with history of three or more second trimester losses or preterm births.

+ Usglndicated Cerclage
Currently a cervical length of <25mm is considered as 'short cervix
and this length can be considered as a risk factor for preterm birth .

1 [20]

The gestational age at which TVS is done is an important factor for
assessing short cervical length (CL). A cervical length of 20mm at 16
weeks of gestation is associated with a higher risk of preterm labour as
compared to the same length at 24 weeks of gestation'™.

According to RCOG ", ACOG and NICE guidelines "”, ultrasound
indicated cerclage is offered to women with history of one or more mid
trimester loss or preterm labour whose cervix is found to be 25 mm or
less on TVS carried out between 16-24 weeks of gestation.

Itis not recommended in women with:

1) An incidental finding of short cervix of <25mm on TVS without
any history of spontaneous mid trimester loss or preterm labour

2) TVS suggestive of funnelling of cervix, that is, dilation of internal
os, without shortening of cervix <25mm

In an RCT by Vincenzo Berghella et al *'in 2004, of 61 women, 31
women were allocated to cerclage and 30 women to bed rest. Singleton
pregnancies with previous preterm birth at <35 weeks of gestation and
a short cervix of < 25 mm (n = 31 women) showed no significant
difference in recurrent preterm birth at <35 weeks of gestation (40% vs
56%; relative risk, 0.52; 95% CI, 0.12-2.17), indicating that cerclage
did not prevent preterm birth in women with a short cervix.

O ARust at al *” conducted a RCT in 1998-2000, of 135 patients with
short cervix of <25mm ,55 women with McDonald cerclage compared
with 58 women with no cerclage, concluded that the use of cerclage did
not change perinatal outcome variables, moreover, an increased in
neonatal morbidity was seen in the cerclage group which appeared to
be associated with subclinical infection, preterm labor, and abruption.

Contrary to the previous studies, Xiaoxiu Huang et al (2004-2018) **
conducted a retrospective study in China, of 252 women, 91 pregnant
women had a history of spontaneous PTB or STL and 151 pregnant
women had no history of spontaneous PTB and STL. In the PTB or
STL history cohort (n=91), 50 women received cervical cerclage, and
41 received conservative treatment. With the result of a later
gestational age at delivery (35.3£3.9 weeks vs 31.6 £ 6.7 weeks) and a
lower rate of perinatal deaths (2% vs 29.3%) compared with the
conservative treatment group. In the non-PTB-STL history cohort (n=
151), 60 gravidas received cervical cerclage and 91 gravidas received
conservative treatment. Here, the maternal and neonatal outcomes
were not significantly different between the cerclage group and
conservative treatment group. Concluding that, for singleton pregnant
with a history of spontaneous PTB or STL and a short cervical length
(<25 mm), cervical cerclage could significantly improve maternal and
neonatal outcomes; however, conservative management was more
suitable for those pregnant women without a previous PTB and STL
history.

A meta-analysis conducted in 2017%", reviewed 5 RCTs, including 419
asymptomatic singleton gestations with TVS-CL <25 mm and without
prior spontaneous PTB. The cerclage group was compared with the
control group, no statistically significant differences were found in
PTB <35, <34,<32, <28 and < 24 weeks, gestational age at delivery,
preterm prelabor rupture of membranes (PPROM) and neonatal
outcomes. However, a subgroup sub analysis was also conducted
which revealed a significantly lower rate of PTB < 35 weeks in women
with TVS-CL < 10 mm (39.5% vs 58.0) and in women who received
tocolytics or antibiotics as additional therapy to cerclage. Concluding
that singleton gestations without prior spontaneous PTB but with
TVS-CL < 25 mm in the second trimester, cerclage did not seem to
prevent preterm delivery or improve neonatal outcome. However,
cerclage seemed to be efficacious at lower CLs, such as < 10 mm, and
when tocolytics or antibiotics are used as additional therapy, requiring
further studies in these subgroups.

* Rescue Cerclage

It is a cerclage offered to women, irrespective of cervical length or
history of previous preterm birth, presenting with a dilated cervix with
bulging fetal membranes.

Christos Chatzakiset al*”conducted a meta-analysis in 2020 reviewing
38 RCTs and 12 obervational studies (1021 participants), concluding
that Emergency cerclage was more useful as compared to expectant
management before gestation age of 28 to 32 weeks, the average
prolongation of gestational age was 47 days and the incidence of NICU
admission and fetal mortality was less in the rescue cerclage group.

Heather A Cockwell et al™ conducted a literature review from 1995-2005

describing 25 studies with 638 women, showed that the average prolongation
of gestational age with emergency cerclage was 7 weeksand 1 day.

Sietske M Althuisius et al *” conducted a RCT in 2003, of 23 women,
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13 women received rescue cerclage and 10 women were advised bed
rest. The mean gestational age at delivery was 29.9 weeks in the
emergency cerclage group as compared to 25.9 weeks in the bed rest-
only group. Preterm delivery before 34 weeks of gestation was
significantly lower in the emergency cerclage group (7 of 13), whereas,
all 10 patients in the bed rest only group delivered before 34weeks of
gestation.

The main complication of emergency cerclage is spontaneous rupture
of membranes and increased risk of infection leading to failure of the
procedure. The meta-analysis by Christos Chatzakiset al ™" showed no
effect of administration of antibiotics on prolongation of gestational
age. Contrary to this, the study conducted by Kyung Joon Oh et al ™!
revealed that there was resolution of intra-amniotic infection is 75%
patients by administration of antibiotics (ceftriaxone, clarithromycin,
and metronidazole) with treatment success in 60% of cases.

Types Of Cerclage

Depending on the route of insertion of the stitch, cerclage can be
classified into — transvaginal and transabdominal (laparoscopy or
laparotomy). A robotic approach has also been introduced recently.

* Transabdominal Cerclage

The 2 main indications for transabdominal cerclage is when the
vaginal route is not possible (a grossly disrupted cervix, an absent
vaginal cervix) orif vaginal cerclage has failed previously.

Itis now usually offered pre-conceptionally and occasionally it may be
inserted at 10-12 weeks of gestation under general anaesthesia "',

G Davis et al” conducted a retrospective cohort study of transabdominal
(TA) and transvaginal (TV) cerclage pregnancies with one or more prior
failed transvaginal cerclage. It concluded that transabdominal cerclage
was associated with a lower incidence of preterm delivery (18% in TA vs
40% in TV) and preterm premature rupture of membranes (8% in TA vs
29% in TV) when compared with transvaginal cerclage.

The patient however undergos two abdominal operations, because a
safe vaginal birth is not possible hence a second operation that is
cesarean is required.

It was originally described by Benson and Durfee®” a circumferential
ligature of 5 mm Mersilene tape is placed near the insertion of the
uterosacral and cardinal ligaments at the bifurcation of the uterine
artery, between its ascending and descending branches. After
dissection of the bladder, the assistant gives a fundal traction which
exposes the triangular avascular fold between the uterine artery and
uterine isthmus through which the suture is passed and tied anteriorly
with that of the contralateral side.

Novy “* reported a modification of this where a blunt-tip needle with
Mersilene tape is passed through the avascular space from anterior to
posterior on one side and from posterior to anterior on the other,
without any blunt dissection.

* Laparoscopic Cerclage
Advances in the field of minimally invasive surgery allow
laparoscopic placement of sutures within the abdominal cavity.

Carter et al “ conducted a RCT comparing the efficacy of laparoscopic
abdominal cerclage (LC) with traditional abdominal cerclage, 75%
underwent LC and 71% underwent AC successfully delivered a viable
infant. LC during pregnancy was successful in 80% cases as compared
to 60 % cases with AC during pregnancy, thus concluding that
laparoscopy is a safe and effective alternative to laparotomy. Similar
findings were seen by M J Mingione etal *” and Whittle WL "

In a systematic review by Burger MB® of laparoscopic cervicoisthmic
cerclage placement (n= 135) compared to those placed by laparotomy
(n = 1116), the overall fetal survival rate was 84.1% with the
laparoscopic approach and 90.8% with the laparotomy approach.
Complications rates did not appear to be significantly different.

Type Of Suture Materials

Multiple suture materials have been used to perform cervical cerclage.
They can be roughly divided into — monofilament and multifilament
(braided) sutures. Common monofilament sutures used include Nylon
(Ethilon) and polypropylene (Prolene) where as braided sutures
include silk and Mersilene tape.

Commonly, Mersilene tape is used by physicians because of its
strength, decreased possibility of tearing through tissues and ease of
removal. However, braided sutures have been associated with an
increased infection rate, specially when used in contaminated surgical
areas””. This increased infection rate is said to be due to the lack of
'wick effect' between the suture strands which allows fluid to pass
through it, thus increasing the rate of ascending infections, chronic
inflammation of the cervix and chorioamnionitis . This also prevents
the macrophages from entering the contaminated environment there
by creating a perfect atmosphere for bacteria to multiply. This is the
main reason for the clinicians to prefer monofilament sutures like
Prolene or Nylon, however these sutures are supposed to be weak and
can possibility cause injury to the cervix while insertion or removal.

A UK-wide survey of consultant Obstetricians and Gynaecologists
was conducted in 2014 of 261 clinicians which showed that nearly 1 in
5 clinicians used non-braided suture material. However, this was not
evidence based "',

COTS (Cerclage outcome by type of suture material) study was
conducted by Israfil-Bayli et al “’ where 96 patients underwent
cerclage, monofilament sutures were used in 40 (41.6%) patients
whereas braided sutures were used in 56 (58.4%) patients. It concluded
that there was a significant difference (p value <0.0001) in fetal loss,
use of Prolene suture was associated with a 5% risk of fetal demise
whereas Mersilene suture had a 12.5% risk of fetal demise. Also, an
increased rate of infection was seen in Mersilene suture as compared to
that of Prolene. A significant difference (P value <0.0001) in incidence
of preterm labour was seen in 28% Mersilene versus 17%
Monofilament sutures. They also conducted a systematic review and
meta-analysis concluding that non-braided sutures, compared to
braided, was associated with a pregnancy loss rate of 4% compared to
15%respectively (RR 0.3295% C10.19-0.53).

A Randomised control trial was conducted by Simmi et al **
comparing the efficacy and complications of Nylon suture and Silk
suture. 50 cases were included (25 each), intra operative bleeding was
seen in 24% women from nylon group and in 12% women in silk group
(p-0.46) while discharge and leakage was reported by 20% of cases
each in nylon group and 12% and 20% cases in silk group (p-0.78).
This difference however was not significant, fibrosis was present more
in cases of nylon group (8% vs 4%), but the overall difference in
fibrosis not significant (p>0.05).

Cervical Cerclage In Placenta Previa

Most cases of placenta previa are diagnosed early in pregnancy by
sonography or may present with painless vaginal bleeding in the
second or third trimester of pregnancy. The incidence varies from 0.3%
to 2% of all pregnancies in the third trimester “*. Almost, 90% of
patients identified with "low lying" placenta, ultimately resolve by the
third trimester due to placental migration, this is mainly due to
formation of the lower uterine segment which causes the lower edge of
the placenta to move away from the cervix “. Thus, a follow up
ultrasonography is usually done at 28 to 32 weeks of gestation for
persistence of placenta previa .

The standard management of placenta previa is usually conservative
unless excessive bleeding is present.

Lovset etal“” had described the placement of cervical stitch in placenta
previa for the first time in the year 1959.The first randomized control
trial for using cerclage for management of placenta previa was
conducted by Arias et al*”,25 patients from 24-30 weeks of gestation
were divided into cerclage group (13) and conventional management
group(12, with the result of Cerclage patients having a significantly
better perinatal outcome by more advanced gestational age at the time
of delivery (34.9 +/- 3.0 versus 31.6 +/- 2.9 weeks), larger birth weight
(2709 +/- 511 versus 1812 +/- 506 g), and fewer neonatal
complications (two of 13 versus ten of 12 infants) also maternal
bleeding was more frequent and severe for patients in the control
group, thus supporting the use of cervical cerclage in cases of placenta
previa. Jaswal etal " conducted a “quasi-randomized,” controlled trial
to determine the effectiveness and safety of cervical cerclage in
patients with symptomatic placenta previa. The cerclage group had
fewer major haemorrhagic episodes and the pregnancies were
prolonged by a mean of 53 days in the cerclage group and 19 days in
control women, mean birth weights were substantially greater in the
cerclage group (2549 gvs 1568 g).
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However, in a study conducted by Cobo et al ®” on 39 patients with
placenta previa, randomly assigned into cerclage group of 19 patients
and conservative group of 20 patients. Concluded that there was
statistically significant difference in maternal and neonatal outcomes,
however, the mean gestational age at delivery was 1week longer in the
cerclage group (35.1 + 0.1 weeks) than in the control group (34.3 +0.7
weeks), the than in the control group (34.3 + 0.7 weeks). In relation to
maternal complications, 14 of 18 patients in the control group (77.8%)
had bleeding whereas it occurred in only 8 of 18 (44.4%) in the
cerclage group, thus concluding that cerclage was not an adequate
alternative for management of placenta previa.

Cervical Cerclage In Multifetal Pregnancy

According to RCOG green top guideline no. 60, 2011, placement of
history or ultrasound indicated cervical cerclage in multifetal
pregnancy is not recommended as it is associated with an increased
risk of pregnancy loss and preterm delivery. Berghella et al®™
conducted a meta-analysis of 39 twin pregnancies which showed a
double rate of preterm deliveries and increased perinatal morbidity in
patients with ultrasound indicated cerclage as compared to those given
expectant management.

Gabriele et al * conducted a metanalysis of 49 twin pregnancies, with
a result of no significant difference in prevention of preterm birth in
twin pregnancies with a short cervical length in the cerclage vs non
cerclage group. However, the rates of very low birthweight and
respiratory distress syndrome were significantly higher in the cerclage
group as compared to the control group. Thus, concluding that cerclage
cannot be used in twin pregnancies with short cervical length.

ARCT was conducted by Amanda ROMAN et al *'on Physical Exam
Indicated Cerclage in Twin pregnancy with asymptomatic cervical
dilatation of 1-5cm from 16 to 24 weeks of gestation on 34 patients, 17
women received cerclage where as 14 did not receive cerclage. The
incidence of preterm birth in <34, <32, <28 and <24weeks was
significantly deceased. An increase in mean gestational age at delivery
and decreased perinatal morbidity and mortality was seen in the
cerclage group.

Chunbo Li et al ® conducted a meta-analysis of 16 studies with 1211
women revealed that that cerclage placement for twin pregnancies
with a cervical length of <15 mm showed a significant prolongation of
pregnancy by a mean difference of 3.89 weeks of gestation and a
significant decrease in the incidence of pre-term birth as compared to
the control group. A significant prolongation in pregnancy by 6.7
weeks was also seen in women with >10mm dilation in the cerclage
group with a reduction in preterm delivery rate and improved perinatal
outcome. Thus, concluding that cerclage placement has an advantage
in the reduction of preterm birth and the prolongation of pregnancy in
twin pregnancies with a cervical length of <15 mm or dilated cervix of
>10 mm.
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