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Abstract

Background: Multiple pregnancy rates have increased in the re-
cent years mainly due to an increase in the number of assisted 
reproduction cycles performed. These pregnancies are associated 
with maternal and perinatal complications. These complications 
may arise due to premature delivery. This clinical study was per-
formed in order to assess the effectiveness of prophylactic vaginal 
cervical cerclage in multiple pregnancies.

Methods: A modified Shirodkar method was applied in twin and 
triplet pregnancies conceived by fertility treatments, at 13 to 14 
weeks of gestation. The suture was fully embedded under the vagi-
nal mucosa in order to avoid the risk of infection.

Results: Our cohort of patients included 31 women with twin and 
five with triplet pregnancies. The mean gestational age for twins 
and triplets was 35 + 4 and 33 + 6 and the mean birthweight was 
2,267 g and 1,820 g, respectively. Nearly half of the twins and all of 
the triplets delivered were admitted in the neonatal intensive care 
unit. Only one neonate had a very low birth weight. No significant 
differences were noted in the effect of different fertility techniques 
in the outcome measures studied.

Conclusions: Multiple pregnancies conceived with the aid of fertil-
ity treatment benefited from the prophylactic application of a pro-
phylactic cervical vaginal cerclage.
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Introduction

With the advent of fertility treatments (for example, In Vitro 
Fertilisation (IVF), Intrauterine Insemination (IUI) and con-
trolled ovarian stimulation (COS)) thirty years ago, the rate 
of multiple pregnancies has increased considerably and rep-
resents a high proportion of total deliveries [1]. According to 
the latest data of the European Society of Human Reproduc-
tion and Embryology (ESHRE), 21.7% of the combined IVF 
and intracytoplasmic sperm injection (ICSI) cycles resulted 
in multiple deliveries in the year 2008. On the other hand, 
the rate decreased in frozen embryo replacement and IUI 
cycles [2]. In the United States, twins represent 3 to 4% of 
all deliveries [3] and of the total multiple births nationwide, 
18% were the result of assisted reproductive technologies in 
2006 [4].

Multiple gestation pregnancies are associated with a 
high incidence of maternal and neonatal complications and 
are thus considered high risk [5-7]. Multiple pregnancies 
may be associated with a higher rate of perinatal complica-
tions due to low birth weight and gestational age (GA) [8]. 
Spontaneous preterm birth is associated with short cervical 
length (CL), which is an indicator of preterm delivery [9]. 
Moreover, the increase of maternal age of patients opting for 
IVF has resulted in elevated rates of obstetric complications. 
Studies have suggested that these complications result from 
maternal characteristics and not the fertility treatment per 
se [10]. Apart from maternal factors, however, evidence has 
shown that dizygotic twins after IVF have a higher risk of 
preterm delivery when compared to non-IVF dizygotic twins 
[11].

Moreover, a significant increase in the number of infants 
requiring neonatal intensive care unit (NICU) admission has 
been noted. A 7% increase, of NICU admissions following 
twin deliveries, was reported between 2003 and 2008 [12]. 
Apart from the associated health risks, management of pre-
mature multiple deliveries has increased medical costs. It has 
been estimated that the cost of preterm deliveries in the US is 
approximately US $1 billion annually [13].

All the above indicate that decrease of the prematurity 
rate in multiple deliveries is essential. Several methods have 
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been proposed in order to achieve that. Conflicting opinions 
exist regarding the effectiveness of bed rest. A small decrease 
in the number of small for gestational age neonates was not-
ed following antepartum bed rest. However, women showed 
a high number of depressive-related syndromes [14]. More 
recent studies concluded that no improvement was observed 
in the number of very low birthweight infants or neonatal 
outcomes following hospitalized bed rest [15, 16]. Vaginal 
progesterone has been shown to be beneficial in high-risk 
singleton pregnancies. However, in multiple pregnancies, the 
rate of preterm delivery remained unchanged following the 
use of vaginal progesterone [17, 18]. Additionally, a recent 
study showed that the CL decreased during twin pregnancies 
despite the use 17-alpha hydroxyprogesterone caproate [19].

The Arabin cervical pessary has been proposed as a 
means of preventing preterm delivery. The pessary inser-
tion is a non - invasive, easy procedure that does not require 
anaesthesia [20]. Its efficacy is controversial and under in-
vestigation. A recent study showed that the cervical pessary 
could prevent preterm delivery in selected singleton - at risk 
pregnancies following ultrasonographic monitoring of the 

CL [21].
Transabdominal cervical cerclage (TAC) was first de-

scribed in 1965 and has been proposed in cases where vagi-
nal cerclage is difficult to perform mainly due to anatomi-
cal difficulties [22]. Even though the abdominal approach is 
beneficial, as the suture can be placed higher on the cervix, 
the patient must undergo one laparotomy or laparoscopy for 
placement of the cerclage and a second operation for cesar-
ean delivery [23].

Vaginal cervical cerclage was introduced by Shirodkar 
and McDonald in the 1950s [24, 25]. A suture is used in or-
der to reinforce the cervix during pregnancy, ultimately in-
creasing the mechanical strength of the cervix and avoiding 
dilatation and premature delivery.

This study presents the effect of prophylactic vaginal 
cerclage by a modified Shirodkar operation, with which the 
suture and the knot of the suture are completely embedded 
under the vaginal mucosa. The modification was performed 
in order to reduce the risk of complications caused by infec-
tion, for example chorioamnionitis and premature rupture of 
membranes, in multiple pregnancies conceived with the aid 

Figure 1. Birth weight for twins and triplets. The mean BW for 1st, 2nd and 3rd in the case of triplet neo-
nates as well as the overall mean for twins and triplets is indicated.

ICSI: intracytoplasmic sperm injection; IUTPI: Intrauterine tuboperitoneal insemination; COS: 
Controlled ovarian stimulation.

Table 1. Number of Twin and Triplet Pregnancies Conceived by Different Fertility 
Treatments

Twin Triplet

ICSI 13 (41.9%) 2 (40%)

IUTPI 12 (38.8%) 2 (40%)

COS 6 (19.3%) 1 (20%)

Total 31 5
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of fertility treatment.

 
Materials and Methods

   
From 2003 to 2012, women with multiple pregnancies fol-
lowing ICSI, intrauterine tuboperitoneal insemination (IUT-
PI), a modified IUI procedure [26] and COS were included in 
the study for prophylactic vaginal cervical cerclage. Women 
with placenta praevia and active infection were excluded 
from the study. All women were thoroughly informed prior 
to the operation, about the procedure, associated benefits and 
risks and provided written consent.

Prophylactic vaginal cervical cerclage was performed at 
13 to 14 weeks of gestation following the nuchal translucen-
cy (NT) and nasal bone measurement scan. All women un-
derwent screening for Chlamydia, C-reactive protein (CRP) 
measurement and vaginal swab culture prior to the cerclage. 
All operations were performed by the same surgeon at the 

same private hospital setting.
A modified Shirodkar procedure was performed in all 

women. The modification in the Shirodkar cerclage used in 
this study was that the knot of the suture and the suture itself 
were fully embedded under the vaginal mucosa in order to 
avoid infection. The procedure was the following. First, the 
anterior and posterior lip of the cervix, were grasped with 
Foerster tissue forceps with care not to lacerate the mucosa 
of the cervix. With the bladder empty the cervix was pulled 
forward. A 2 cm-long transverse incision in the vaginal mu-
cosa was made on the anterior upper third of the cervix, 2.5 
cm above the external os. Blunt dissection with a peanut 
gauze followed, in order to reveal the cervicovaginal reflec-
tion at the level of the internal cervical os. Following that, a 
round double blunt needle, 65 mm in length and 1.6 mm in 
diameter, with polyester Mercilene tape 50 cm in length, five 
mm in width and 0.3 mm in thickness (B. Braun, Germany) 
was inserted from the right end of the incision at one o’clock 
under the vaginal mucosa around the cervix and below the 

GA: gestational age, NICU: neonatal intensive care unit.

Table 2. Pregnancy and Neonatal Characteristics of Twin and Triplet Pregnancies Treated With Prophylactic Vagi-
nal Cervical Cerclage

Twins

ART method Neonatal gender

IVF IUTPI COS Female Male

Neonates (n) 26 24 12 32 30

Birthweight (g) 2,242 2,233 2,347 2,217 2,332

GA (weeks) 35 + 1 35 + 6 35 + 5 N/A 

NICU admissions (n) 11 (42%) 14 (58%) 7 (58%) 17 15

Length of NICU stay 
(days)

14 10.5 12 13 11

Triplets

ART method Neonatal gender

IVF IUTPI COS Female Male

Neonates (n) 6 6 3 7 8

Birthweight (g) 1,780 1,874 1,790 1,773 1,874

GA (weeks) 33 + 4 33 + 6 34 + 1 N/A

NICU admissions (n) 6 6 3 7 8

Length of NICU stay 
(days)

33 19 24 22 29
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sacrouterine ligament at the level of the internal os and ex-
ited at the posterior cervix at six o’clock. About 20 cm of 
the polyester tape was pulled to allow for free movements 
and the round needle was inserted again at 6 o’clock below 
the sacrouterine ligament and exited from the left end of the 
original incision (at 11 o’clock). The suture was tied secure-
ly anteriorly. Finally, the knot of the suture was buried in the 
vaginal mucosa, which was approximated using continuous 
absorbable 2-0 prolene. Similarly, the suture at the 6 o’clock 
position (posterior cervix) was buried as well.

All women remained in hospital for monitoring over-
night and were then discharged and followed up in the out-
patient setting. Monthly CRP and white blood count mea-
surements were performed to monitor for signs of infection.

All pregnancies were then routinely monitored ultraso-
nographically. Amniocentesis was performed in 11 women 
over the age of 35 as per protocol after the completion of 
the second trimester ultrasound, without any complications.

Antenatal corticosteroids, (Betamethasone, Celestone 
Chronodose (3 + 3) mg/mL, Merck, USA) were administered 
intramuscularly at 27 weeks and 48 hours prior to planned 
caesarian section (CS) to promote fetal lung maturation.

All women delivered by elective CS to avoid obstetric 
and perinatal complications and morbidity that may be as-
sociated with multiple deliveries. The date of delivery was 
decided based on the woman’s characteristics (such as age 
and body mass index) and following consultation with neo-
natologists. The suture was removed right after the CS.

Results
  
A total of 36 women, 31 with twin and 5 with triplet preg-
nancies, underwent prophylactic cervical cerclage. All wom-
en shared common demographic characteristics. The mean 
age was 33.27 (± 3.78) years and the mean BMI was 24.6 
(± 3.2).

The majority of the pregnancies were the result of ICSI 
and IUTPI and a smaller percentage from COS (Table 1). All 
twin pregnancies were dichorionic, diamniotic and all triplet 
pregnancies were trichorionic, triamniotic.

Seventy-seven neonates were delivered over the nine-
year study period, 62 from twin pregnancies and 15 from 
triplet pregnancies. For twin pregnancies, the mean neona-
tal delivery weight was 2,267 g, with mean weight for 1st 
and 2nd neonate delivered 2,352 g and 2,182 g respectively. 
For triplet pregnancies, the mean neonatal delivery rate was 
1,820 g with mean weight for 1st, 2nd and 3rd neonate de-
livered 1,981 g, 1,782 g and 1,696 g respectively (Fig. 1).

All the pregnancy and neonatal characteristics are sum-
marized in Table 2. The GA for the twin pregnancies was 
very similar across the three groups ranging from 35 + 1 to 
35 + 6 weeks. Within triplet pregnancies the GA was high-
est for the COS group at 34 + 1 weeks, and slightly reduced 

for the IVF and IUTPI, at 33 + 4 and 33 + 6 respectively. 
Among the twins, 51.6% of neonates had to be admitted in 
the NICU with an average length of stay of 12.2 days. All 
of the neonates delivered from triplet pregnancies were ad-
mitted in the NICU with an average stay of 25.3 days. No 
significant differences were observed for GA, NICU admis-
sions and length of stay for the neonates across the three dif-
ferent groups. Overall, the male neonates weighed more than 
the female within twin and triplet deliveries. Differences in 
the remaining factors varied between the genders but with no 
statistical significance (t-test, P > 0.05).

Discussion
  
Multiple gestation is associated with neonatal prematurity, 
the rate of which increases following ART, especially in cas-
es of extended embryo culture to the blastocyst stage [27] 
and following COS [28, 29] Additional downsides include 
elevated health risks for the mother and newborns, increased 
NICU admissions and cost of treatment [30].

Several ways to increase the GA have been proposed 
and used, including bed rest, progesterone administration 
and the Arabin cervical pessary, however none has shown 
true benefit. Transabdominal cerclage is applicable in cases 
of shortened or absent cervix or radical trachelectomy [23] 
and may be used in cases of failed vaginal cerclage [31]. 
Important drawbacks are, however, associated with transab-
dominal cerclage. These include, an increased intraoperative 
risk, due to the position of the abdominal suture, extended 
hospital stay and increased risk of infection [32].

This study describes the use of a modified Shirodkar 
method for prophylactic vaginal cervical cerclage, used to 
increase the GA in multiple pregnancies following fertility 
treatment. The procedure was performed on 36 women with 
twin or triplet pregnancies at 13 to 14 weeks of gestation. The 
timing of the procedure was selected to be after the NT scan 
and nasal bone assessment. Especially for multiple pregnan-
cies, NT assessment, with the addition of examination of the 
nasal bone measurement, are considered to detect Down’s 
syndrome at a 93% rate at 12 weeks gestation [33, 34]. In 
our study, this stage of pregnancy was chosen to perform the 
procedure, as it has been shown that cervical shortening may 
start as early as 11 + 1 weeks in triplet pregnancies [35].

The technique used here is based on the Shirodkar tech-
nique described over 60 years ago. Even though the Shirod-
kar and McDonald techniques are both methods of vaginal 
cerclage, it has been shown that the Shirodkar technique 
shows a greater increase in cervical length when measured 
ultrasonographically [36]. Moreover, the Shirodkar tech-
nique is superior in cases where there are altered cervical 
anatomic conditions [37]. The main difference in the modi-
fied Shirodkar technique described in this study is the fact 
that the cerclage suture is fully embedded under the vaginal 
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mucosa in order to reduce the risk of infection.
Of the 36 women included in the present study, only one 

showed signs of infection (increased CRP level) at 18 weeks 
of gestation, four weeks following the procedure. This was 
treated conservatively with antibiotics. The occurrence of in-
fection (1 in 36) following the cerclage was much lower than 
that reported in a different study [38]. It has been established 
that delayed positioning of the cerclage, late in the second 
trimester, may result in increased risk of chorioamnionitis 
and premature rupture of the membranes [39]. The proce-
dure in our study was performed in the early second trimes-
ter in order to avoid the above-mentioned associated risks.

All women included in the study remained in hospital 
overnight for monitoring. In 2002, Blair et al compared out-
patient with inpatient cervical cerclage. Their results showed 
that there was a statistically significant higher rate of prema-
ture contractions in the outpatient group whereas the inpa-
tient group showed higher rates of delivery of a live neonate 
[40].

The mean delivery weight for twin A was 2,352 g and 
twin B 2,182 g. For triplet pregnancies the mean weight 
was 1,981 g, 1,782 g and 1,696 g for triplet A, B and C, 
respectively. The average GA for twin pregnancies was 35 
+ 4 weeks and for triplet pregnancies, 33 + 6. About half 
the neonates (51.6%) delivered from twin pregnancies were 
admitted in the NICU, whereas all the neonates from triplet 
pregnancies had to be admitted. A study of 700 twin preg-
nancies presented that 60% required NICU admission [41]. 
In a different study, which investigated the effects of ART 
in prematurity of twin pregnancies, the mean weight of twin 
A was 2,011.3 g and for twin B 1,927 g with a mean GA 
of 33.6 weeks, 46.2% of the first twins and 50% of second 
twins required admission to the NICU [42]. The same au-
thors in a different study conclude that there is no difference 
in the risk of prematurity between twin gestations achieved 
following ART or natural conception [43] further supporting 
that prophylactic vaginal cervical cerclage may prove to be 
beneficial in reducing the risk of prematurity even in natu-
rally conceived multiple pregnancies. Another study, where 
prophylactic cervical cerclage with the McDonald technique 
was applied to twin pregnancies, resulted in higher average 
weight compared to those with no prophylactic cerclage 
[44]. An earlier study, investigating the perinatal outcome 
between twin pregnancies achieved through ART or spon-
taneous conception, concluded that the mean GA at delivery 
was less in the former group and neonatal length of hospital 
stay was longer [45].

The average duration of stay in NICU for twins was 12.1 
days and for triplets 25.3. A study examining the neonatal 
outcome of IVF/ICSI twins versus twins conceived natu-
rally showed that the average number of days spent in the 
NICU of the IVF/ICSI twins was 19.8 days [46]. The av-
erage duration of stay of our ICSI twins with prophylactic 
cerclage was 14 days, 5.8 days less than that reported by 

Pinborg et al, where no prophylactic cervical cerclage was 
applied. Additionally, a separate study examining the effect 
of progesterone in the NICU stay of twins showed that after 
progesterone administration, neonates were hospitalized for 
18.4 days compared to 17.3 days of the control group [47], 
highlighting that progesterone may not be an efficient pro-
phylactic measure in multiple pregnancies when compared 
to vaginal cervical cerclage.

Multiple pregnancies often show cervical shortening 
[48]. It has been proposed that bi-weekly ultrasound moni-
toring of the cervical length in triplet pregnancies is an op-
tion and once the cervix is shortened to ≤ 25 mm to proceed 
to ultrasound-indicated cervical cerclage [35] However, it 
has been shown that ultrasound examination, even of twin 
pregnancies, shows dynamic, rapid changes of the cervical 
length in pregnancies delivered preterm, compared to those 
delivered at term [49]. All of the above indicate that the ob-
stetrician should not only rely on ultrasonic monitoring of 
the cervix in multiple pregnancies, as the progress of the cer-
vical length in such pregnancies is unpredictable. Moreover, 
the application of emergency cerclage did not show a good 
outcome in the majority of twin pregnancies as reported by 
Gupta et al. Of the 11 applications of emergency cerclage in 
twin pregnancies, only two showed a good outcome (18%) 
[50]. This low success rate of emergency cervical cerclage 
further supports the need for a prophylactic elective cervical 
cerclage. One of the most important points of this study is 
the decision to proceed to elective cervical cerclage instead 
of expectant wait and emergency/rescue cervical cerclage if 
indicated. The literature so far indicates that emergency cer-
vical cerclage does prolong the pregnancy but shows a high 
level of chorioamnionitis and preterm premature rupture of 
the membranes [51, 52].

Corticosteroids for fetal lung maturation were adminis-
tered in all women at 27 weeks and 48 hours before the CS 
delivery. Evidence exists that the administration of cortico-
steroids between 24 and 34 weeks gestation [53] or in repeat 
doses [54], is beneficial. In our study group only one woman 
showed preterm premature rupture of the membranes at 32 
weeks gestation (1.6%). However, the presence of the cer-
clage allowed us to delay delivery for 48 hours for the ad-
ministration of corticosteroids. This may aid in the decrease 
of the length of stay in NICU as a result of lung maturation. 
Moreover, all women included in the study following the 
placement of the cerclage early in the second trimester were 
able to remain mobile and avoid bed rest.

The beneficial effect of prophylactic cerclage in multiple 
pregnancies was made apparent more than ten years ago. In 
1999, Elimian et al showed that prophylactic cerclage in trip-
let pregnancies reduced the incidence of extremely low birth 
weight neonates and the majority of pregnancies delivered 
after 31 weeks gestation [55].

In our cohort there was only one delivery of a twin with 
very low birthweight at 1,240 g (< 1500 g, 1.6%). This is a 
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much lower rate of delivery of a very low birthweight baby 
than that reported by Daniel et al occurring at a rate of 9.7% 
for the first twin and 15.0% for the second twin within 104 
ART-conceived pregnancies [56]. Moreover, Sazonova et al 
presented a rate of very low birthweight neonates of 5.3%, 
again higher than the rate reported in this study [57]. No 
babies were born with extreme low birthweight (< 1,000 
g). One of the big advantages of this technique was that all 
women were able to avoid bed rest and all the psychological 
and socioeconomic issues associated with it, remaining ac-
tive during their pregnancy. Despite the fact that the number 
of cases was low, a benefit of using this modified Shirodkar 
operation was made apparent with this study. Application of 
the technique in a larger cohort of cases will confirm these 
encouraging results.
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