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of intraoperative haemorrhage

during caesarean delivery in women with twin
pregnancy: a retrospective study
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Abstract

Objective To explore the efficacy of modified B-Lynch sutures in the fundus uteri and part of the corpus uteri for the
prevention of intraoperative haemorrhage during caesarean delivery in women with twin pregnancy.

Methods This retrospective analysis covers the clinical data of 40 women with postpartum haemorrhage caused

by uterine inertia during caesarean section in women with twin pregnancy in our hospital from January 2018 to

May 2022. These women were divided into the group with modified B-Lynch sutures at the fundus and part of the
corpus uteri (Group A, 20 patients) and the group with classic B-Lynch sutures (Group B, 20 patients) according to the
treatment received. The treatment effect and safety of the two uterine compression sutures were compared.

Results In this study, no statistically significant differences were found in the outcomes of haemostasis or
intraoperative and 24-h postoperative blood loss between the two uterine compression suture groups (P> 0.05).
Compared to Group B, Group A showed a significantly reduced operative time, postoperative hospital stay, puerperal
morbidity rate, pain score and duration of lochia.

Conclusion Modified B-Lynch sutures at the fundus and part of the corpus uteri can achieve a haemostatic effect
similar to that of the classic B-Lynch suture, while it allows for a shortened operative time and reduced postoperative
complications. Modified B-Lynch sutures can serve as a safe, rapid and effective haemostatic method for the
prevention and treatment of postpartum haemorrhage during caesarean section in women with twin pregnancy,
showing certain validity for promotion in clinics.
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after delivery, that is, uterine atony. As a result, the risk
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of postpartum haemorrhage in women with twin preg-
nancy is significantly increased and is reported to be 2.
26 to 4 times higher than that of women with singleton
pregnancy according to some studies [1-3]; additionally,
the risk of severe postpartum haemorrhage is reported
to be 2.11 times higher [4]. Caesarean delivery for twin
pregnancy is a difficult kind of caesarean section [5].
Currently, postpartum haemorrhage remains the lead-
ing cause of maternal mortality worldwide [6], of which
70% to 80% of cases occur due to weak uterine contrac-
tions, significantly increasing the difficulty of treat-
ing postpartum haemorrhage [7]. At present, the most
common surgical procedures applied to treat postpar-
tum haemorrhage due to uterine inertia refer to various
methods derived from the B-Lynch uterine compression
suture. Considering the limited data to date, we cannot
draw a conclusion about the superiority of any avail-
able suturing technique. The most appropriate uterine
compression suture for each patient should be deter-
mined based on the site and the cause of uterine bleed-
ing, and also depends on the experience of the surgeon.
Over the years, we have devoted ourselves to studying
the prevention and treatment of postpartum haemor-
rhage during caesarean section in women with twin preg-
nancy and have promoted a new uterine compression
suture method, that is, the modified B-Lynch compres-
sion suture for the fundus and part of the corpus uteri;
this method additionally allows for a narrowed scope of
compression that involves only the specific areas in the
fundus and part of the corpus uteri where uterine atony
occurs. In this retrospective study, 40 women with twin
pregnancy and postpartum haemorrhage caused by uter-
ine inertia during caesarean section in our hospital from
January 2018 to May 2022 were enrolled to compare the
treatment effect and safety of the two uterine compres-
sion sutures.

Materials and methods

The retrospective analysis covered the clinical data of
40 women with twin pregnancy and postpartum haem-
orrhage caused by uterine inertia during caesarean sec-
tion in our hospital from January 2018 to May 2022.
Participants were divided into the group with modi-
fied B-Lynch sutures at the fundus and part of the cor-
pus uteri (Group A) and the group with classic B-Lynch
sutures (Group B) according to the treatment received.
Group A involved 20 patients, including 3 multiparas,
17 primiparas, and 2 patients with uterine scars, with a
mean maternal age of 32.2+5.5 years and a mean ges-
tational week of 35.7+1.0 weeks. Group B included the
other 20 patients, including 5 multiparas, 15 primiparas,
and 4 patients with uterine scars, with a mean mater-
nal age of 32.3+4.2 years and a mean gestational week
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of 35.8+1.3 weeks. Inclusion criteria were as follows:
patients with twin pregnancy who underwent caesar-
ean section, patients with postpartum haemorrhage
caused by uterine inertia, and patients with unsatisfac-
tory uterotonic effects. Exclusion criteria were as fol-
lows: (1) Patients with a history of underlying coagulation
dysfunction or haemopathy and (2) Patients with unsta-
ble vital signs or combined disseminated intravascular
coagulation(DIC). There was no significant difference in
age, gravidity, parity, gestational week or other general
clinical data between the 2 groups (P>0.05) (Table 1). As
this was a retrospective study and the operation was per-
formed with the consent of the patient or her immediate
family, ethical approval was not needed.

Group A

After the uterus was exteriorized, the extent of uterine
atony was determined. Then, bimanual compression
was applied in the range. If bleeding stopped with
compression, we performed local compression suturing
within this range. The suture material was a 75-cm
atraumatic number 1 chromic catgut with a 40-mm
round needle. The suture began at the right inferior
edge of the range. The suture was placed vertically in
the anterior wall of the uterus at a depth of 1-2 cm to
prevent puncturing the endometrium (A — B). The suture
was then fed anteriorly and vertically over the fundus and
then passed back, posteriorly and downwards, to enter
the posterior wall of the uterus at the same level as the
upper anterior exit point. The suture was placed vertically
from top to bottom at a depth of 1-2 cm to prevent
puncturing the endometrium (C— D). The needle was
passed in the same fashion into the left side through the
posterior wall of the uterus and out (D ‘— C’).The suture
was fed posteriorly and vertically over the fundus to lie
anteriorly and vertically over the fundus on the left side
as performed on the right side. The needle was passed
in the same fashion into the left side and through the
anterior wall of the uterus (B ‘— A’). The 2 ends of the

Table1 Baseline characteristics of patients

Group A(n=20) Group B(n=20) P

Age (year) 322455 323+42 >0.05
Gravidity 1.5(1,2) 2(1,3) >0.05
Parity 0(0,0) 0(0,0.75) >0.05
Gestational age(week) 357+1.0 358+13 >0.05
Previous CS n(%) 2(10) 4(20) >0.05
Combined birthweight (g) 4965 +468 4876+ 540 >0.05
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suture were tied with a double throw knot to maintain
tension (see Fig. 1).

Group B

Classic B-lynch sutures were given according to
Mallagappa’s method [8]. With the bladder displaced
inferiorly, a No. 1 Polysorb CL-905 suture on a 70-mm
round-bodied hand-held needle was placed in the uterus
3 c¢cm below the right lower edge of the uterine incision
and 3 cm from the right lateral border of the uterus. The
suture was then threaded through the uterine cavity
and emerged at the upper incision margin 3 cm above
and approximately 4 cm from the lateral border. The
suture was passed over to compress the uterine fundus
approximately 3—4 c¢cm from the right cornual border.
It was then fed posteriorly and vertically to enter the
posterior wall of the uterine cavity at the same level as
the upper anterior entry point. The suture was pulled
under moderate tension assisted by manual compression
exerted by the Wrst assistant and then passed back
posteriorly in a horizontal direction through the same
surface marking as that on the right side. Then, it was fed
posteriorly and vertically over the fundus to lie anteriorly
and vertically, compressing the fundus on the left side, as
performed on the right side. The needle was passed in the
same fashion on the left side: through the uterine cavity
and out approximately 3 cm anterior to and below the
lower incision margin on the left side. The 2 ends of the
suture were tied with a double throw knot to maintain
tension (see Fig. 2).

Following the delivery of the newborn and placenta, all
the women were injected intravenously with 0.1 mg car-
betocin. In all women, there was no significant bleeding
from the fundus or uterine body after receiving a modi-
fied B-Lynch suture in the fundus and part of the uterine
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¢ I
Fig. 1 A Steps of modified B-Lynch sutures in the fundus uteri and part of the corpus uteri; the letters represent the puncture point. B
Positive-anterior view of modified B-Lynch sutures

Fig. 2 Steps of the classic B-Lynch sutures

body. In patients with lower uterine bleeding, a combina-
tion of compression of the lower uterine body by balloon
tamponade or ligation of the uterine artery was required
to reduce the uterine blood supply to effectively control
the lower uterine bleeding.

All patients underwent rechecks with uterine ultra-
sound 42 days after surgery to determine whether
intrauterine adhesions were present and were seen for
follow-up visits from 6-12 months, which included the
period of lochia, the recovery time of menstruation,
the number of menstrual cycles, and whether they had
become pregnant again.

Blood loss during the operation (ml) was calculated
as the amount of blood collected in the blood
container +the number of dressingsxthe difference in
weight before and after gauze soakingx 1.05; blood loss
after the operation (ml) was calculated as the difference
in mass before and after puerperal pad soakingx1.05.
Haemostatic efficacy was defined as follows [9]: vaginal
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bleeding volume <50 mL/h, good uterine contractions,
stable vital signs and a normal urine output indicated
that the operation was effective; a vaginal bleeding
volume >50 mL/h, poor uterine contractions, unstable
vital signs, a urine output<30 mL/h or no urine output
indicated that the operation was ineffective, and
hysterectomy was required.

Statistical analysis was performed using SPSS 23.0 soft-
ware. Data are presented as the mean + SD, median (P25,
P75) or counts (percentages). Comparisons between
groups were determined by t tests, Wilcoxon rank
sum tests or chi-square tests. p<0.05 was considered
significant.

Results

The comparison of outcomes between the two groups
of patients is summarized in Table 2. The two uterine
compression sutures demonstrated similar haemostasis
outcomes, without significant differences in the rates of
uterine balloon tamponade, uterine artery ligation and
uterus retention (P> 0.05).

Table 3 shows a summary of the comparison of the
operation time, bleeding volume, and blood transfu-
sion volume between the two groups of patients. Group
A showed a significantly reduced operative time com-
pared to Group B (P<0.05). No statistically significant
differences were found in the intraoperative and 24-h
postoperative blood loss and blood transfusion volumes
between the two groups (P> 0.05).

The postoperative recovery outcomes between the
two groups of patients is summarized in Table 4. Group

Table 2 The comparison of outcomes between the two groups

of patients
Group A(n=20) Group B(n=20) P

Age (year) 322+55 323+42 >0.05
Gravidity 1.5(1,2) 2(1,3) >0.05
Parity 0(0,0) 0(0,0.75) >0.05
Gestational age(week) 35710 358+13 >0.05
Previous CS n(%) 2(10) 4(20) >0.05
Combined birthweight (g) 4965 +468 4876 + 540 >0.05
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Table 4 The postoperative recovery outcomes between the two
groups of patients

Group A(n=20) Group B(n=20) P

Postoperative hospital 4406 5+06 <0.001
stay (d)

Puerperal morbidity n(%) 1(5) 6(30) 0.037
VAS score 36+09 424095 0.046
Pyometra n(%) 0(0) 1(5) >0.05
Duration of lochia (d) 355442 381+35 0.039
Resumed menstruation 52+14 51+10 >0.05
(m)

Intrauterine adhesion 0(0) 0(0) >0.05
Change in menstrual >0.05
flow n(%)

Increase 3(15) 2(10)

Reduction 4(20) 5(25)

No change 13(65) 13(65)

A showed a significantly reduced postoperative hospital
stay, puerperal morbidity rate, pain score and duration of
lochia compared to Group B(P<0.05). Due to the short
period of follow-up, all patients took precautions without
plans for further pregnancies.

Discussion

Postpartum haemorrhage (PPH) is more likely in
twin pregnancy than in singleton pregnancy [10]. The
overdilation of the uterus affects the contractility of
the myometrium after delivery and leads to uterine
atony, which could be the main source of postpartum
haemorrhage in twin pregnancy. In twin pregnancy,
the maternal blood volume and uterine blood flow
is increased to maintain placental circulation and
foetal growth and development, which could also
elevate the risk of postpartum haemorrhage [11]. The
primary measures for postpartum haemorrhage in
women with twin pregnancy undergoing caesarean
section refer to massaging the uterus and uterotonics.
Oxytocin, methergine, and prostaglandin are adopted as
common uterotonics, and there is no existing evidence
regarding which one is the most effective [12]. When a
uterotonic does not work, one or more surgical methods

Table 3 The comparison of the operation time, bleeding volume, and blood transfusion volume between the two groups of patients

Group A(n=20) Group B(n=20) P
Operation time (min) 736+14.7 83.3+149 0.045
Intraoperative blood loss (ml) 960 + 266 985+ 372 >0.05
24-h postoperative blood loss(ml) 189+39 215452 >0.05
Transfusion n(%) 3(15) 4(20) >0.05
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are required to stop the bleeding, including uterine
compression sutures, uterine packing, pelvic vessel
ligation, and transcatheter arterial embolization. Subtotal
hysterectomy or total hysterectomy should be performed
when a mother’s life is at risk and aggressive resuscitation
does not work [13, 14]. Due to its simplicity and cost-
effectiveness, the B-Lynch suture has been adopted as
the preferential method for postpartum haemorrhage
[15], which has contributed to multiple cured refractory
postpartum haemorrhages and prevented hysterectomy
since it was first introduced by Dr. B-Lynch in 1997 [16].
In the last 25 years, various derivations of the B-Lynch
uterine compression suture have been successively
reported [17]. However, several long-term complications
of B-lynch sutures have been reported in recent literature,
involving myometrial damage and necrosis, uterine
rupture in mid to late pregnancy, intrauterine adhesions,
abnormal menstruation, and secondary infertility, which
may be related to excessive uterine compression and
uterine cavity penetration by sutures [18—20].

The modified B-Lynch suture of the fundus and part of
the corpus uteri was developed from a modification of the
classic B-Lynch suture, which can effectively compress
the arcuate vessels of the uterine wall by mechanical lon-
gitudinal compression of the smooth muscle of the fun-
dus and corpus uteri, leading to reduced and moderated
blood flow that forms local haemostasis and thrombosis.
As a result, the myometrium experiences ischaemia, thus
stimulating the uterus to contract and compressing the
blood sinus to stop the haemorrhage [21]. In addition, the
suture exerts continuous pressure and intensifies con-
tractions on the fundus and part of the corpus uteri, and
the polar conduction of contractions produces surface-
to-deep compression of the lower uterine segment to
achieve continuous uterine contraction, thus alleviating
uterine asthenia [22]. This suture is similar to the classic
B-Lynch suture in the primary principle of haemostasis,
and this study also demonstrated similar outcomes of
haemostasis by both methods, without significant dif-
ferences in intraoperative and 24-h postoperative blood
loss and blood transfusion volumes. These two methods
are more effective for single uterine bleeding, and uterine
atony throughout the uterus, including the lower uterine
segment, resulting from twin foetuses requires combi-
nation with other haemostatic measures to achieve the
desired haemostatic effect, in which uterine artery liga-
tion and uterine balloon tamponade are commonly uti-
lized. In this study, no statistically significant differences
were found in the rates of uterine balloon tamponade and
uterine artery ligation between the two groups.

The modified B-Lynch suture of the fundus and part
of the corpus uteri has unique advantages in the follow-
ing aspects. First, the "core" lies the compression suture,
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which is limited in its placement [23]. The extent of uter-
ine compression is adjusted according to the extent of
uterine atony, which makes the modified B-Lynch suture
more specific and flexible and easier to perform, reducing
compression damage to the myometrium and lowering
the incidence of postoperative complications including
uterine necrosis and uterine rupture. Second, the decidua
is not penetrated with this approach, leading to the pre-
served integrity of the uterine cavity and endometrium
and the reduced incidence of intrauterine adhesions,
uterine mucosal necrosis, and bleeding [24, 25]. Further-
more, this approach allows for a shorter distance of the
sutures wrapped around the anterior and posterior walls
of the uterus, and one mattress suture is made in both
the anterior and posterior wall to ensure the immobil-
ity of sutures to prevent obstruction due to the possibil-
ity of wire loops penetrating other organs. Theoretically,
modified B-Lynch sutures in the fundus and part of the
corpus uteri can alleviate the long-term complications
associated with classic B-Lynch sutures and improve the
prognosis.

In this study, Group A showed a significantly reduced
operative time, postoperative hospital stay, puerperal
morbidity rate, and pain score compared to Group B.
The convenience of using modified B-Lynch sutures at
the fundus and part of the corpus uteri could lead to a
significantly shortened operation time and reduced dam-
age to the myometrium, so postoperative uterine tender-
ness is significantly reduced, accompanied by a decreased
number of postpartum fever cases and reduced postop-
erative hospital stays, puerperal morbidity rates and pain
scores. The duration of lochia in Group A was signifi-
cantly reduced compared to that in Group B, which could
be explained by the sutures not penetrating the uterine
cavity, so the endometrium was preserved. Although
no significant difference was found in the incidence of
long-term postoperative complications between the two
groups, one patient in Group B who received an intraop-
erative classic B-Lynch suture and underwent bilateral
ascending uterine artery ligation experienced infection
and suppuration of the uterine incision 10 days after sur-
gery, which was cured by anti-infection measures and
ultrasound-guided puncture. The reason for this might
be ischaemic necrosis of the uterine incision caused by
excessive compression with the classic B-Lynch suture
and uterine artery ligation.

Conclusion

In conclusion, modified B-Lynch sutures at the fundus
and part of the corpus uteri can achieve a haemostatic
effect similar to that of classic B-Lynch sutures, while
they allow for a shortened operative time and reduced
postoperative complications. Modified B-Lynch sutures
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can serve as a safe, rapid and effective haemostatic
method for the prevention and treatment of postpartum
haemorrhage during caesarean section in women with
twin pregnancy, showing certain validity for promotion
in clinics. The shortcomings of this study are that the
present sample was limited, and the effect on long-term
recovery and subsequent pregnancy requires further
study by increasing the follow-up time.
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