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Abstract

Background: Cervical insufficiency is a significant cause of morbidity and mortality.
Cervical cerclageis one option in the management of cervical insufficiency.

Aim: To evaluate obstetric outcomes following insertion of a pre-pregnancy laparoscopic
transabdominal cerclage in women at high risk for pre-term labour and/or mid trimester
pregnancy |oss.

Methods: A prospective observational study of consecutive women who underwent
laparoscopic transabdominal cerclage from 2007 to 2017. Eligible women had a diagnosis of

cervical insufficiency based on previous obstetric history and/or a short or absent cervix and
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were considered not suitable for a transvaginal cerclage. The primary outcome was neonatal
survival and the secondary outcome was delivery of an infant at >34 weeks gestation.
Surgica morbidity and complications were also eval uated.

Results: 225 women underwent laparoscopic transabdominal cerclage during the study
period. We present the outcomes of 121 pregnancies resulting in 125 babies. The perinatal
survival rate of viable pregnancies was 98.5% with a mean gestational age at delivery of 35.2
weeks. 79.7% of babies were delivered at >34.0 weeks gestation.

Conclusion: Laparoscopic transabdominal cerclage is a safe and effective procedure resulting
in favourable qbstetric outcomes in women with a poor obstetric history. For optimum
success the,procedure requires the correct surgical expertise, equipment and appropriate
patient selection.

Keywords: cerclage, |aparoscopy, premature, preterm birth, cervical insufficiency.

I ntroduction

Every yearanestimated 15 million babies are born preterm®. One cause for preterm birth or
fetal loss (Is| cervical insufficiency. Classical cervical insufficiency is a retrospective
diagnosis, based on an obstetric history of recurrent second- or early third-trimester fetal loss,
following panless cervical dilatation, prolapse or rupture of the membranes, with expulsion
of alivefettis despite minimal uterine activity?.

The reported incidence of diagnosed cervical insufficiency is between 0.1 and 1% with
variation in.the incidence as a result of difficulties in diagnosis and data collection®. One
definition includes women with a prior preterm birth and evidence of cervical shortening
(<25 mm) ontransvaginal ultrasound, increasing the incidence to 3-4%".

Currently no objective test can confidently identify women with cervica insufficiency in the
non-pregnant state: In 1955, Shirodkar reported successful treatment of cervical insufficiency
by using atransvaginal approach to place a purse-string catgut suture at the level of the
internal os in wormen with recurrent midtrimester pregnancy loss’. MacDonald’ modified this
technique and this s the most commonly performed cerclage technique®.

A transabdominal cerclage (TAC) is an dternative approach for women in whom a TVC has
failed, or is not possible due to an extremely short or deformed cervix, such as after
trachelectomy. The advantages of TAC include: the ability to place the cerclage suture higher
up a the level of the cervico-isthmic junction; avoiding a foreign body inside the vagina,
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reducing bacterial colonisation that can lead to infection and preterm labour; and the ability to
leave the suture in place for eventual future pregnancies.

Transabdominal placement of the cerclage was first described by Benson in 1965 as an open
procedure, which carries a risk of considerable morbidity for the mother and the foetus.
Lesser etval first*described |aparoscopic TAC in 1998°. Since then, further case reports and
small series have been published, demonstrating equivalent obstetric outcomes to open TAC,
but with a redUction’in hospital length of stay, post-operative pain and blood 10ss'®**2 The
aim of thissstudy isto review the obstetric and surgical outcomes of the largest case series of
pregnancies with |aparoscopic TACsto date.

Materialsand Methods

We condueted a prospective observational study in a consecutive series of women who
underwent a pre-pregnancy laparoscopic TAC between August 2007 and March 2017.
Eligible women with a history suggestive, or evidence of cervical insufficiency, requiring a
cervical cerclage and who were considered not suitable for a TVC were included. Women
who were pregnant at the time of the transabdominal cerclage were excluded.

Referrals wereqreceived from the Royal Women’s Hospital in Melbourne and other
Australian hespitals. Following insertion of the laparoscopic TAC, women returned to their
obstetrician.

| ndi cations forinsertion of |aparoscopic TAC

Indications for a TAC were either one or a combination of the following: previous failed
TVC, previous suboptimal TVC, absent or very short cervix after surgery, patient request
after one or more midtrimester losses or extreme prematurity with a history of cervical
insufficiency. Failled 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 and/or admission of
the baby to'the nebnatal intensive care™. A short cervix was defined as being less than 25mm
on scan or enelinical examination.

Operating surgeon

All cerclageswere done by a single surgeon (AA) in Melbourne, Australia. The laparoscopies
were performedyunder general anaesthesia according to standard surgical protocol.

Technique used

We use a modification of the surgical technique described by Whittle et al*3. The procedure is
performed through four port CO, operative laparoscopy. An incision is made to the visceral
peritoneum at the level of the utero-vesical fold and extended laterally to the broad ligaments.
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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 ureters 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 Prolene™ (Ethicon Inc., Somerville, NJ, USA)
suture is thenpassed twice at the level of the uterine isthmus media to the uterine vessels to
create a double loop with the knot tied at the back. The surgeon’s choice for suture is Prolene
as it is a ‘'mono-filament non-braided suture, with minimal tissue reactivity and proven
durability.

Outcomes

Primary outecome was neonatal survival. This was defined as survival 30 days after discharge
from hospital. Secondary outcome was delivery of an infant >34.0 weeks gestation. We also
reviewed surgica morbidity and complications.

Ethics

Ethics approval was obtained from the Roya Women’s Hospital, Melbourne, Research
Committee and Royal Women’s Hospital, Melbourne, Human Research Ethics Committee.

Data collection

Patient demegraphics, medical, surgical, obstetric and gynaecological history and indication
for cerclage were recorded. Perioperative data included duration of procedure, time in
hospital, bloodsloss, analgesia requirement and surgical complications. Obstetric outcomes
were collected directly from obstetricians providing care, hospital charts and telephone
interviews with patients.

Results

Over 10 years, aftotal of 225 women underwent insertion of laparoscopic TACs. The mean
age at insertion was 33.9 years (+/- 4.39 years). After the procedure, 193 patients (86%) were
discharged ‘en the same day and 32 remained in hospital overnight. 97% of patients left the
hospital inlessthan 24 hours.

No cases were converted to laparotomy. The average procedure time was 60.6 minutes which
included the additional procedures such as treatment of endometriosis, adhesiolysis,
myomectomy and hysteroscopy. Patients were not given intraoperative antibiotics routinely.
The overall complication rate was 1.3%. There was one post-operative wound infection,
treated with antibiotics. There was one intra-operative bladder injury that was sutured
laparoscopically. There was one uterine fundal perforation sutured laparoscopicaly. In two

cases, the cerclage was not performed. One patient had extensive endometriosis with recta
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disease causing obliteration of the pouch of Douglas and and the other had severe adhesions
after an abdominal trachelectomy.

65% of patients (n=147) had previously had one or more mid-trimester losses or neonatal
deaths, with atotal of 235 babies born before 24 weeks.

Table 1 showssthe indication for insertion of laparoscopic cerclage. Of note is the group
“Cervical Surgery without pregnancy”. Whilst some of these patients had been pregnant in
the past/*alli™ef*these pregnancies were prior to undergoing cervical surgery. All of these
patients had undergone extensive oncologic surgery, either trachelectomy, large or multiple

cone biopsies and were referred for laparoscopic TAC.

141 pregnanciesithat have reached 12 weeks have been recorded to date in 126 women (15
women had"2 pregnancies with the same cerclage). 13 women were pregnant at the time of
submission for publication. 7 pregnancies were excluded because they ended for reasons not
relating to the cerclage. 3 were terminations of pregnancy for early midtrimester diagnosis of
congenital “abnormalities (trisomy 21 and 18). One baby was delivered by emergency
caesarean sectionyat 29.5 weeks for maternal sepsis and abnormal CTG. This baby was
subsequently diagnosed with listeria sepsis and died. 2 women had fetal deaths in utero
(FDIU) at=22=and 15 weeks respectively. The FDIUs occurred in women with intact
membranes and-no signs of infection. These cases were excluded when calculating the
success rate'of the TAC as the cause of fetal loss was not considered attributable to cerclage.

The cervix was closed and the cerclage was holding well.
The outcomes of 121 pregnancies (125 babies, 5 sets of twins) were anaysed for this paper.

Table 2 demenstrates pregnancy outcomes prior to and following laparoscopic TAC insertion
in the samegwomen. Of note is the difference in perinatal survival rate and the difference in
gestational“age’in'the two groups. In Table 3 gestational age outcomes are broken down by
indication for cerclage. There is a significant difference in average gestational age achieved
in al groups after TAC insertion.

We recorded.two fetal losses which were considered cerclage failures and are shown on
Table 4. One patient delivered twins at 24.0 weeks gestation. She ruptured her membranes
and went into labour and therefore underwent a caesarean section to deliver the babies. One
twin weighing 567grams survived and the second twin weighing 516grams died 5 days after
birth. Another patient ruptured her membranes at 15 weeks gestation. A laparoscopy was
performed and the cerclage removed. The patient delivered the fetus vaginally.
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17 patients delivered 20 babies (three sets of twins) at between 24 and 34 weeks gestation. 8
of these deliveries occurred due to preterm labour or preterm pre-labour rupture of
membranes and their cerclages were deemed suboptimal (average gestational age 29.0 +/-
3.03 weeks). 9 patients had premature deliveries due to other identifiable obstetric causes
(average gestational age 31.4 +/- 2.42 weeks). We present these cases in tables 5a and 5b.

Discussion

To the best of our knowledge this is the largest case series of pregnancies after laparoscopic
transabdominal cerclage. There was a 98.5% perinatal survival rate with mean gestational age
at delivery ©of 352 +/- 5.57 weeks. 79.7% of patients delivered their babies at >34 weeks
gestation. These figures show a marked improvement in obstetric outcomes in a population
with poor past obstetric history due to cervical insufficiency.

Failed transvaginal cerclage

29% (n=66).0of our patients had a previous failed TVC. 32 have fallen pregnant after the
TAC. The dive'birth rate was 100% and the average gestational age at delivery was 37.4
weeks

A transabdominal, cerclage is often the last resort for women who experience a midtrimester

loss with a transvaginal cerclage. In one study of 100 women with failed TV C, of the 55 who
conceived and.the pregnancy lasted past the first trimester the live birth rate was 96.4%".
Previous cervical surgery

90 women were referred because of previous cervical surgery. 72% had already experienced
a pregnancy. loss. 28% were referred before falling pregnant. In 51 pregnancies after the
TAC, fetal survival was 99% and average gestational age 35.4 weeks.

Women whe_have a trachelectomy are usually not suitable for a TVC. The two options left
are conseryative“management and/or progesterone or a TAC. In a literature review of
pregnaney~outcomes, Jolley et a™ reported a 10% incidence of midtrimester loss and 25%
preterm labour. Most successful pregnancies had a transabdominal cerclage, which some
authors recommend is inserted at the time of the trachelectomy™®. This procedure, however,
has significant potential complications, the main ones reported being erosion through the
vagina and cervical stenosis. Given the low morbidity of the laparoscopic procedure, we
recommend to fully treat the cancer and insert the cerclage at alater stage.

Previous midtrimester 10ss

34 women (15%) chose to have a TAC after one or more midtrimester |osses. 17 pregnancies
have been completed to date. 16 patients (94%) took a baby home.
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A recent study of similar women in Denmark demonstrated a take home baby rate in their
second pregnancy of 95% after abdominal cerclage, 73% after vaginal cerclage, and 33%
after no cerclage®’. In an earlier study Sneider et al found the recurrence rate of midtrimester
miscarriage with a diagnosis of cervical insufficiency was 28% with no intervention but
lower after vaginal cerclage (OR 0.47) and even lower after abdominal cerclage (0.14)*.
Strengths and limitations

The ideal evidence based methodology to assess the effectiveness of a laparoscopic TAC
would be teirandomise it against alternative options, such as conservative management and/or
transvaginal cerclage. We believe that it would be difficult to conduct such a study. Most of
our patients,if net all, had a TAC either because they had already failed a TVC or had a very
short cervix'not amenable to one. Randomisation to expectant management would not be
realistic and, possibly, unethical.

Randomisation of patients amenable to a TV C, to the same or a laparoscopic TAC could be
feasible, but it would mean doing a more invasive procedure and committing to a caesarean
section some patients who could potentially do well with aTVC. Whilst we acknowledge this
as the man.limitation of our study, we believe that prospectively evaluating obstetric
outcomes In, al the women in the group who underwent a TAC is currently the best
information we ¢an provide.

All the operations were performed by the same surgeon. This provides consistency of surgical
technique and expertise. However, we are not able to assess the outcomes of the procedure by
multiple surgeons or institutions. In addition, we have not compared the use of different types
of suture, such asthe Mersilene tape used by other surgeons.

Some of our patients did not have a history of failed TVC or extensive cervical oncologic
surgery and_did not fit the classical indication for transabdominal cerclage. The TAC was
performed when requested by the patient and deemed appropriate by her treating physicians.
As with any.surgical procedure, the aim is to make sure that the benefits outweigh the risks
and surgical“trauma. The high success of the transabdominal cerclage, not only in terms of
neonatal survival, but also increase of gestational age at delivery, reduction in the need for
hospital admission and bed rest during the pregnancy as well as reduction in the number of
babies admitted,to neonatal ICU is remarkable, and supported by a recently published
systematic review.™

Our main concern in patients with TAC is a midtrimester loss or the need for a midtrimester

interruption of the pregnancy. These cases may require a classical hysterotomy, a procedure
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that carries significant morbidity. However when necessary, we were able to remove the
suture laparoscopically, allow for avaginal delivery and redo the cerclage at a later date®.

Implications of findings for practice, research and policy

The successful outcomes following laparoscopic TAC should be noted and thus patients who
fail a TVC should be counselled appropriately. It is aso important that surgeons receive
adequate training to learn to perform this procedure.

As with any complex procedure, there is a learning curve and a minimum case load in order
to maintaimexpertise. Each institution should evaluate their needs and train the appropriate
number of surgeons.

In order to'imprave patient selection, outcomes and experience we have created a Cervical
Insufficiengy multidisciplinary team at the hospital comprised of specialists in maternal fetal
medicine, preterm labour, recurrent miscarriage and advanced laparoscopic surgery. A
consensus recommendation is provided for all potential candidates for aTAC.

Research

Further research comparing laparoscopic TAC and TV C needs to be done. Of note points of
technique within”laparoscopic TAC need to be reviewed- for example the best suture
material, with,a recent tria started comparing mersilene tape with a monofilament
nonbraided™stttire (Ethilon)?:. Another study of relevance would be that of patient
experience- thiswill help guide both gynaecologists and obstetricians who manage patients
with poor obstetric histories.

Conclusion

This study provides evidence of the effectiveness and feasibility of laparoscopic TAC. Itisa
useful guide for clinicians when discussing the options with patients. It is also of benefit for
laparoscopic surgeons to assess their role in the prevention of preterm labour. Laparoscopic
TAC is safe, effective and results in favourable obstetric outcomes for carefully selected
women with. complex obstetric histories of recurrent midtrimester losses, previous failed

TV C and/orprevious extensive cervical surgery.
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TABLES

Table 1: Indications

Primary indication Number patients (N = 225)
Failed TVC 66 (29.3%)
Suboptimal TVC 32 (14.2%)
Cervical surgery and failed TVC 18 (8%)

Cervical surgerysand suboptima TVC 16 (7.1%)
Cervical surgerysand midtrimester loss 33 (14.7%)
Cervical surgery-without loss or cerclage 23 (10.2%)
Midtrimester loss(es) no TVC 34 (15.1%)
Preterm birth alone,(>/= 24 weeks with surviving baby) 3 1.3%)
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Table 2: Pregnancy outcomes prior to and following laparoscopic TAC insertion.

Outcome Pre-Laparoscopic TAC Post Laparoscopic TAC
(n=402) (n=121)
Delivery 13-24 weeks n = 235 (58.5%) n=2(1.6%)
Delivery >24.1 weeks n =167 (41.5%) n =119 (98.4%)
Mean gestational age 23.9 +/- 9.3 weeks 35.17 +/- 5.57 weeks
Distribution of GA at delivery
<24 weeks 235 (58.5%) 2 (1.6%)
24.1-28 weeks 37 (9.2%) 4 (3.3%)
28.1-34 weeks 30 (7.5%) 11 (9.1%)
34.1-37 weeks 20 (4.9%) 41 (33.9%)
>37.1 weeks 80 (19.9%) 63 (52.1%)
Perinatal survivalrate 41.5% 98.4%
Delivery after:34:weeks 24.9% 79.7%
Increase in gestational age - 11.27 weeks

Table 3: Obstetric outcomes pre and post laparoscopic TAC by subgroup

Pre TAC Post TAC

Primary Number Average Number Average p-vaue
indication pregnancies  gestational age  pregnancies  gestational (gestational

(n=402) (weeks) (n=121) age (weeks) age)
Failed TVC 149 225 +/- 3.96 32 37.4+/-0.73 p<0.05
Suboptimal. TV.C 58 27.7+/-5.39 21 35.8 +/- 3.49 p<0.05
Cervical surgery. 45 21.7 +/- 4.79 16 34.9 +/- 5.06 p<0.05
and failed TV.C
Cervical surgery 29 31.3+/-5.36 5 34.6+/-0.94 p=0.04
and  suboptimal
TVC
Cervical surgery 31 23.2 +/- 5.02 16 36.2 +/- 3.49 p<0.05

and midtrimester

loss (no previous
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cerclage)

Cervical surgery 0 14 35.9+/-3.97 N/A (noloss)
without loss or

cerclage

Midtrimester 90 229 +/-4.18 17 37.2+/- 1.63 p<0.05
loss(es) alone

Table 4: Pregnaney |osses and failed cerclage

SROM 15 weeks Cerclage removed
|aparoscopically
PTL 24 weeks DCDA twins, NND of one
twin

Table 5a— Suboptimal TACs (24-34 weeks with no other reason)

Cause Number of pregnancies
(n=8)

Preterm labour (singleton) 2

Preterm labour (twins) 2

PPROM 3

Cervical funnelling 1

Table 5b —'Suboptimal TACs due to other Obstetric complications

Cause Number of pregnancies
(n=9)

Placenta previa 3
IUGR, preeclampsia 2
Fetal distress/abnormal CTG 2
Placental Abruption 1
Planned 1
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Table 4: Hi ons

Uterine perf @ 1
Bladder inj 2

Sutured laparoscopically
Sutured laparoscopically

Author I\/Ianusc:nL
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TABLES

Table 1: Indications

Primary indication Number patients (N = 225)
Failed TVC 66 (29.3%)
Suboptimal TV.C 32 (14.2%)
Cervical surgery and failed TVC 18 (8%)

Cervical surgery and suboptimal TVC 16 (7.1%)
Cervical surgery and midtrimester loss 33 (14.7%)
Cervical surgery without loss or cerclage 23 (10.2%)
Midtrimester foss(es) no TVC 34 (15.1%)
Preterm birth'al one (>/= 24 weeks with surviving baby) 3 1.3%)

Table 2: Pregnancy outcomes prior to and following laparoscopic TAC insertion.

Outcome Pre-Laparoscopic TAC Post Laparoscopic TAC
(n=402) (n=121)
Delivery 13:24 weeks n = 235 (58.5%) n =2 (1.6%)
Delivery >24.1 weeks n =167 (41.5%) n =119 (98.4%)
Mean gestational age 23.9 +/- 9.3 weeks 35.17 +/- 5.57 weeks
Distributioniof:GA"at delivery
<24 weeks 235 (58.5%) 2 (1.6%)
24.1-28 weeks 37 (9.2%) 4 (3.3%)
28.1-34 weeks 30 (7.5%) 11 (9.1%)
34.1-37 weeks 20 (4.9%) 41 (33.9%)
>37.1 weeks 80 (19.9%) 63 (52.1%)
Perinatal survival rate 41.5% 98.4%
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Delivery after 34 weeks 24.9% 79.7%
Increase in gestational age - 11.27 weeks

Table 3: Obstetric outcomes pre and post laparoscopic TAC by subgroup

Pre TAC Post TAC

Primary Number Average Number Average p-value
indication pregnancies  gestational age  pregnancies  gestational (gestational

(n=402) (weeks) (n=121) age (weeks) age)
Failed TVC 149 225 +/- 3.96 32 37.4+/-0.73 p<0.05
Suboptimal TV.C 58 27.7+/-5.39 21 35.8 +/- 3.49 p<0.05
Cervical surgery 45 21.7 +- 4.79 16 34.9 +/- 5.06 p<0.05
and failled TVE
Cervical surgery. 29 31.3+/-5.36 5 34.6 +/- 0.94 p=0.04
and  suboptimal
TVC
Cervical surgery 31 23.2 +/-5.02 16 36.2 +/- 3.49 p<0.05
and midtrimester
loss (no previous
cerclage)
Cervical surgery 0 14 35.9+4/-3.97 N/A (noloss)
without 10SSy,0r
cerclage
Midtrimester 90 229 +/-4.18 17 37.2+/-1.63 p<0.05
loss(es) alone

Table 4: Pregnancy losses and failed cerclage

SROM 15 weeks Cerclage removed
laparoscopically
PTL 24 weeks DCDA twins, NND of one
twin
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Table 5a— Suboptimal TACs (24-34 weeks with no other reason)

Cause Number of pregnancies
(n=8)

Preterm labour (singleton) 2
Preterm labour, (twins) 2
PPROM 3
Cervical funnelling 1

Table 5b — Suboeptimal TACs due to other Obstetric complications

Cause Number of pregnancies
(n=9)

Placenta previa 3
IUGR, preeclampsia 2
Fetal distress/abnormal CTG 2
Placental Abruption 1
Planned 1
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