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Abstract

This article aims to review the maternal morbidity, as well as both short and long-term complications associated with the different types of uterine compression sutures
used in managing postpartum hemorrhage. PubMed and Medline databases were non-systematically searched for identified complications of uterine compression
sutures. Complications following uterine compression suture placement appear to be rare but likely are underreported. Uterine anatomical distortion and adhesions,
postoperative infectious complications, fertility issues, and uterine rupture in subsequent pregnancy have been reported following uterine compression sutures. The
general paucity of evidence limits the ability to make recommendations for monitoring following the use of uterine compression sutures, but possible hysteroscopy
and thorough communication appear to be reasonable. A non-validated post-operative counseling checklist based on the available evidence was created to assist the

hospital debriefing and counseling between physician and patient.

Introduction

Dr Christopher B-Lynch is a UK obstetrician who first reported
the use of a uterine compression suture (UCS) for management of
severe uterine atony in the setting of postpartum hemorrhage (PPH)
[1]. Several modifications of the B-Lynch suture have been developed,
two commonly reported modifications being Hayman and Cho sutures
[2,3]. Appropriate post-operative patient counseling is required, as
subsequent pregnancy risks are present, but this knowledge translation
process is underutilized. The objective is to review the early and later
complications related to the use of UCS for the management of PPH
to incite discussion surrounding subsequent risk and aid in thorough
patient counselling. A patient debriefing checklist and explanation tool
has been created.

Methods

PubMed/Medline/Ovid databases were searched surrounding
identified complications of UCS. Searches were initially for
randomized controlled trials, but were broadened to all levels of
evidence. Preference was given to published systematic reviews, with
subsequent searches of the databases completed beyond the date of
publication of each systematic review in an attempt to include all
current literature.

Results

The three most common types of UCS are summarized for
placement, advantages, and possible considerations (Table 1; Figure
1). All techniques recommend absorbable suture to minimize risk of
bowel herniation through remaining loops of suture during normal
postppartum involution of the uterus [1].

No Cochrane or comprehensive systematic reviews have been
published regarding the incidence or management of all possible
complications following UCS use. Complications are rare and
potentially underreported.
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Figure 1. Technique and placement of the described uterine compression suture (UCS)
types.
A) B-Lynch, B) Hayman, C) Cho

Postoperative complications: Anatomical distortion and
infection

Data on postoperative complications is minimal. Lower quality
evidence has been reported with infectious to anatomical complications.
The most common postoperative UCS morbidity reported is distortion
of the uterine anatomy however there also exist reports of no observed
uterine distortion. Unusual uterine shapes, vertical grooves, and uterine
muscular defects with varying sizes and depths of defect have been
reported [4-8]. Poor obstetrical outcomes have been reported related to
observed uterine thinning and scarring at UCS sites, with either absent
or significantly decreased endometrium or myometrium thickness [6-
8]. Uterine necrosis has been reported along the lines of UCS placement
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Table 1. Summary of advantages and considerations for different types of uterine compression sutures (UCS) used in the management of post-partum hemorrhage [1-3]

Suture Type Advantages

- one continuous suture creates even pressure

B-Lynch - can use Bakri concurrently )
- only type with procedure registry
- hysterotomy allows exploration of uterine cavity

Hayman - does not require hysterotomy
- fast to place

Cho - can allow more targeted compression to specific areas of atony

- does not require hysterotomy

in the early postoperative period, associated with a risk of postpartum
hysterectomy [4,6].

Pyometra and hematometra have been reported [4]. An increased
rate of postpartum endometritis following UCS placement was
significant when compared to no UCS for emergency cesarean sections
by Suzuki et al. [5]. Variables such as total time of ruptured membranes,
number of exams, and surgical preparation were not controlled for in
the analysis [5].

Future fertility

There is limited research about investigations or treatment of
women following UCS who desired subsequent pregnancy but have
secondary infertility. Erosion of B-Lynch sutures through the uterine
wall has been observed, both in the early postpartum period and
later with secondary infertility [4,9]. Following the removal of suture
material via operative hysteroscopy, a successful pregnancy has been
reported [9].

A systematic review assessed menstrual or fertility outcomes for
women having had UCS for PPH [10]. A total of 125 women with
variable outomes reported 91.5% had normal resumption of menses
within six months following UCS, and 85.71% of women who had
expressed a desire for subsequent pregnancy were successful [10].
A case control study found no statistically significant difference in
miscarriage, tubal pregnancy rate, or preterm delivery in women who
had received UCS at cesarean section compared to age and parity
matched controls with cesarean section without UCS [11]. Additional
UCS literature has reported a range from 38.1% to 47.4% live birth
rates in women expressing desire for subsequent pregnancy [12,13].

Hysteroscopy, hysterosalpingogram, sonohysterogram, or a
combination identified the most common finding post UCS was
uterine synechiae, but normal cavities were also observed [4]. Uterine
cavity investigations were completed from fifteen days to two years
postpartum [4]. A separate retrospective study reported a normal
uterine cavity in 68% of women with a 16% rate of uterine synechiae
on hysteroscopy within 3-6 months postpartum [14]. Operative
hysteroscopic removal of the synechiae within 3-6 months post UCS
reported sucessful spontaneous pregnancy outcomes [14].

Uterine rupture

The reports of uterine rupture following UCS are rare, with uterine
rupture at 20, 32, and 33 week gestations [6-8]. These cases had
intraoperative findings of vertical, anterior uterine rupture with the
rupture edges documented as appearing thinned and/or scarred. There
was no evidence of lower uterine segment compromise seen. In all three
case reports, it was proposed that the fundal defect was associated with
the location of the previous UCS [6-8].
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Considerations
- requires hysterotomy

- risk of uneven pressure amongst independent sutures
- risk of unidentified obstruction of cervical os
- cannot use Bakri concurrently

- cannot use Bakri concurrently
- possible risk of infection if interrupts uniform involution
- multiple needle punctures can result in increased bleeding

Intraabdominal adhesions

No systematic review for the rate of intraperitoneal adhesions
following UCS was identified. A seven year cohort for the B-lynch suture
was reported in 28 cases with cesaeran delivery [15]. From this cohort,
seven women had a repeat cesarean delivery and three were found to
have abdominal adhesions although minimal further qualification of
severity was provided [15]. A statistically significant increased rate of
abdominal adhesions (at the time of repeat section) with previous UCS
as compared to age and parity matched controls has been reported [11].
No significant difference in operative time or estimated blood loss was
associated with these increased adhesions [11].

Discussion

Overall the data surrounding complications of UCS tends to be
low quality (case reports or retrospective studies), with significant
heterogeneity and rare outcomes. This paucity further justifies a need
for more research and discussion amongst obstetricians surrounding
future clinical management guidelines for patients after UCS for PPH.

Uterine anatomical distortions and their associated risk are based
on limited data, creating a selection bias. The clinical implications of
these anatomical findings have not been determined. Cases reporting
uterine necrosis have used either multiple UCS or simultaneous multiple
UCS types [4]. Therefore, if additional sutures of multiple techniques
are required then the risk for increased suture tension, ischemia, and
uterine necrosis is possible [4,6]. Monitoring for postpartum infection
is recommended. There does not appear to be an increased risk for
postpartum endometritis, and antibiotic prophylaxis is not presently
justified [5].

Uterine cavity synechiae prevalence following UCS has not
been delineated, but is commonly reported [4,9,14]. The post IUCS
prevalence rate of synechiae is limited by several factors as studies
were observational or case reports with only a fraction of UCS women
having further evalaution. The clinical significance of synechiae has not
been well investigated, but treatment of identified synechiae following
UCS has resulted in positive pregnancy outcomes [9,14]. Reports of
successful pregnancy following synechiae resoution with operative
hysteroscopy highlights the consideration for screening women with
hysteroscopy or uterine cavity imaging post UCS [9,14]. Some evidence
suggests timing this at 3-6 months postpartum [14]. Using WHO
criteria for justifying screening tests, the test is relatively low risk, the
identification of synechiae is clear, and an accepted treatment exists
[16]. The cost and risk benefit policy requires further study, especially
as the majority of cases investigated with hysteroscopy did not have
synechiae [14]. Secondary infertility in women who have received
UCS likely should include assessment of the uterine cavity due to the
possible risk for intrauterine synechiae.
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Post UCS fertility outcomes for women are reported. However,
data is limited by small numbers and large variation. Outcomes are
focused on patients that desired a subsequent pregnancy, with large
follow-up gaps for patients who desired pregnancy at a much later
date [10]. Only one study sought to review subsequent pregnancy
complications (miscarriage or preterm delivery) leaving another
knowledge gap [11].

The risk of uterine rupture following UCS is undetermined. The
total number of UCS procedures performed and subsequent uterine
rupture are likely underreported. Multiple authors have suggested a
relationship between impaired uterine healing and later uterine rupture
[6-8]. Uterine rupture has been reported with a history of prolonged
postoperative pyrexia following the original cesarean and UCS, but
no further explanation or details were provided [7]. This asks the
question whether tissue ischemia or injury following UCS placement,
with postpartum infection or excessive tension on the sutures, could be
associated with uterine weakness and possible rupture.

Patient Name:

Routine recommendation for repeat cesaeran section in
subsequent pregnancies after UCS would not be evidence based
given the absence of a calculable risk of rupture. However, it is
reasonable and appropriate to discuss with the patient that uterine
ruptures have been reported in subsequent pregnancies when
dicussing the options of either repeat cesarean delivery or a trial of
labour for vaginal birth.

The increased risk of intraperitoneal adhesions associated with
previous UCS use has minimal clinical implications with no statistically
different blood loss or increased operative time compared with repeat
cesarean delivery [11]. Meticulous surgical technique to avoid adhesions
is still standard of care.

Maternal morbidity risks following UCS placement for PPH
management should require a hospital-based debriefing between
obstetrician and patient before discharge. Figure 2 outlines an example
of a non-validated patient counseling checklist based on the reported
operative and post-operative morbidity.

Date:

DELIVERY
M What happened at your delivery? Why was a uterine compression suture needed?

V] Describe the uterine compression suture used:

SHORT TERM CONSIDERATIONS

observed for carefully

M There is a small risk for infection or breakdown at the site of the sutures that will be

] Normal recovery factors will continue to be monitored in your postpartum period

LONG TERM CONSIDERATIONS To Remember

available studies

compression sutures

case reports

increase this risk

after compression suture

number of case reports

obstetrician/gynecologist

M The rate and outcomes of future fertility are very favorable based on a small number of

M The uterus may heal in an abnormal fashion with thinning or scarring underneath the

O This may put you at risk for the uterus breaking down at the site of the suture in a
future pregnancy, but this emergency has only happened in a very small number of

O Having multiple compression suture types or an infection in your recovery period may

[ The cavity of the uterus has a small chance of forming scar tissue within itself as it heals
O This may cause challenges with fertility in the future, but has only been seen in a small
O If there is urgency to a future pregnancy, a test to look inside the uterus (called a

hysteroscopy) or special imaging of your uterine cavity (called a hysterosalpingogram)
may be reasonable at 3-6 months postpartum, but this should be discussed with your

1 Method of delivery in a future pregnancy should be discussed with your obstetrical care
provider
O There is no evidence that suggests a repeat cesarean is safer than a trial of labor with
a history of compression sutures alone
O Specific factors (like other intraoperative findings, your healing postpartum, or your
obstetrical history) may lead to recommendation of repeat cesarean section for future
delivery

1 Have we answered all your questions?

Figure 2. outlines an example of a non-validated patient counselling checklist based on the reported operative and post-operative morbidity
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Conclusion

Uterine preservation following UCS use for PPH requires hospital-

based patient debriefing and counseling regarding the risks of post-
operative complications, possible fertility issues, and uterine rupture
risk. More evidence is required to better guide future clinical practice
in postpartum and subsequent pregnancy following UCS placement for
PPH.
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