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Abstract
Postpartum haemorrhage is one of the most important causes of women death. The aim of this research is to compare B lynch and 

U stitches as tamponade for control of uterine bleeding in postpartum haemorrhage. This is a prospective double centre, randomised 
controlled trial conducted in two major referral hospitals in Al-Baha area over 18 months between 1st December 2015 and 31st May 
2017. Simple alternative patient randomisation used, where first patient will have B Lynch sutures while next will receive U stitches, 
and so on for the rest of patients.

Total number of women delivered is 11901. Lower segment cesarean section (LSCS) rate was 30.3% with total number of 3605. 
Total number of patient suffered PPH in both hospitals were 606 representing 5.1% of the total births, among them, 87 (14.4%) were 
post LSCS and 519 (83.6%) post vaginal delivery. Women who needed operative compression sutures were 103 (17%) of the women 
who suffered PPH.

As a conclusion, both methods, B lynch and U stitches, are equally effective in the management of PPH. With a small difference be-
tween the two methods to the benefit of B lynch side, which could be explained by the ease of performing this method and the shorter 
time to perform it. There was a difference between the two methods but did not reach significance and this could be explained by the 
small number of patients in each group, and so, caution should be noted while interpreting these results.
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Introduction

Postpartum haemorrhage defined as bleeding of more than 500 ml of blood post vaginal delivery or more than 1000 ml of blood post 
cesarean delivery [1]. It is a serious live threatening condition that affects 1 - 5% of all deliveries. Incidence is higher in poor countries 
[1,2]. Postpartum haemorrhage is one of the leading cause of death in women, since the death rate in postpartum patients lies between 
0.3 - 15 percent [1,3].

Causes of PPH is related to one of the following, Tone, Trauma, Tissue and Thrombin [4,7]. Atony may be predisposed by uterine over 
distension in cases of multiple pregnancy, fetal macrosomia and polyhydramnios [4,7]. Atony occurs if there is failure of progression of 
second stage of labor or prolonged third stage. It is also expected in a patient who had previous history of PPH and it represents 75 - 90% 
of cases [2,8,10].

Postpartum hemorrhage is the most common cause of maternal death. Worldwide, around 140,000 women died every year due to 
postpartum hemorrhage, postpartum hemorrhage represents 25 - 30% of maternal mortality [2,8,10]. Because of the seriousness of 
this condition, obstetricians worldwide struggle to find the best method to prevent and to treat such a condition [11,16]. Many methods 
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are used in the management of postpartum bleeding from medical to surgical methods [3,12,15,19]. One of the surgical methods used to 
treat the postpartum bleeding is to stitch the uterus to provide tamponade to compress the uterus against itself leading to decrease the 
bleeding. Many methods were described to provide this tamponade but two of these methods gain popularity [6,8,14,18,22]. 

The first method is B-lynch stitch, which was proposed by Dr Lynch in 1997 and immediately gained popularity because of its simplicity 
[3,5,19,21]. It is simply described in figure 1.

Figure 1: B-Lynch stitch.

Over the years, many doctors proposed many changes or modifications to B-Lynch technique but still the original technique is the 
most popular. In 2008, Hackethal introduced U-Stitches of the uterus and gained some popularity since, but never been studied before 
[6,8,10,12,13,22,23]. These U-stitches are simply rows of figure U stitches, usually 6-16 stitches compressing anterior wall of the uterus 
on the posterior wall as seen in figure 2.

Figure 2: U-Stitches.

Whenever there is postpartum haemorrhage, this is one of the most urgent, acute and pressing Obstetric complication that keeps ob-
stetricians on the edge of their seats. Medical team, including doctors, nurses, and laboratory technicians should be alerted. Most senior 
and expert consultant will take over. Manual methods will be used first with the exploration of any local lacerations, followed by medical 
treatments to control the bleeding [2,8,18,21,24]. However, if this failed or if the patient having a Cesarean section then exploration is 
mandatory [2,16,18,19,22]. Usually balloon tamponade is the next step and in a previous study, it showed a very high success rate in con-
trolling the bleeding. Nevertheless, if the balloon tamponade failed or if it is not available, especially in peripheral hospitals, then uterine 
stitches are the solution [7,8,10,13,20,25].
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Aim of the Study

The aim of this research is to compare these two methods of uterine stitches as tamponade for control of uterine bleeding in postpar-
tum haemorrhage in peripheral hospitals.

Methods

This is a prospective double centre, randomised controlled trial conducted in two major referral hospitals in Al-Baha area over 18 
months between 1st December 2015 and 31st May 2017. Two of the largest governmental referral hospitals in the area joined the study 
after Ministry of health in Saudi Arabia ethically approved it. First hospital is King Fahad Hospital (KFH) in Al-Baha and Prince Meshari 
Hospital (PMH) in Baljurashi. Both hospitals are secondary hospitals where medical care is given free of charge under the umbrella of 
Saudi Ministry of Health (MOH). Both hospitals have an average combined delivery rate of 9000 deliveries per annum, and caesarean sec-
tion rate of 28.5%. Both hospitals serve Al-Baha area, which is located in the southwestern part of Saudi Arabia. It has an area of 9,921 
km2, with an elevation of 1,500 to 2,450 m (4,920 to 8,040 ft.) above sea level. Al-Baha area has a total multi ethnic population of 550,172.

Postpartum hemorrhage (PPH) is defined as loss of 500 ml or more of blood after vaginal delivery or more than 1000 ml after cesarean 
section. As per MOH protocol if a woman is diagnosed as PPH, she receives 20 international units of Oxytocin in 500 ml of normal saline 
IV with Methylergonovine (Methergine) 0.2 mg intramuscular. Woman to be observed for 20 minutes, if PPH continues she will receive 
Carboprost (Hemabate) 250 µg IM, which will be repeated again after 15 minutes if bleeding continues. If bleeding continues after that, 
Bakri balloon if available would be used to control the bleeding. In the other hand, if Bakri balloon is not available, exploration laparotomy 
is the next step since angiographic embolization is not available in the area. In the laparotomy, uterine compression sutures are the key 
operation, but if failed pelvic vessel ligation will be done, and if failed hysterectomy is the final step. 

Women were randomised to the method of uterine compression suture using simple alternative patient randomisation, where first 
patient will have B Lynch sutures while next will receive U stitches, and so on for the rest of patients. All above-mentioned steps were 
explained in details for every patient had PPH and consent is taken from each patient and her husband.

Al-Baha University Medical College Ethical committee, King Fahad Hospital in Al-Baha Ethical committee and Prince Meshari Hospital 
Ethical committee, ethically approved this study. All participants operated by the first author and her specific consultant in the hospital 
she was operated. 

There was blinding of patients but not for caregivers, as this is not possible. Baseline demographic, obstetric and medical histories, 
details of delivery and health care received until the time of discharge was recorded for all women. Outcomes included mode of delivery, 
maternal morbidity and mortality, the need for more management, blood loss, amount of blood transfused, recurrent pregnancy and 
mode of next delivery.

SPSS version 21 was used for the analysis. Categorical data was presented as frequencies and percentages and analysed using the Chi 
square test [26]. Continuous variables were presented as means with standard deviation or medians with ranges and analysed using Stu-
dent’s t-test and Mann–Whitney U test as appropriate for normally distributed and skewed data respectively. All tests are two-tailed with 
statistical significance defined as a probability value of < 0.05.

Results

Total number of women delivered is 11901. PMH deliveries were 6092 (51.2%) while, KFH 5809 (48.8%). There was 8296 vaginal 
delivery with 4298 vaginal delivery in PMH representing 51.8% of them and 3998 vaginal delivery in KFH representing 48.2% of them. 
Cesarean section (LSCS) rate was 30.3% with total number of 3605. LSCS rate of PMH was 29.5%, while KFH rate was 31.2%. Total num-
ber of patient suffered PPH in both hospitals were 606 representing 5.1% of the total births, among them, 87 (14.4%) were post LSCS 
and 519 (83.6%) post vaginal delivery. Women who needed operative compression sutures were 103 (17%) of the women who suffered 
PPH (Table 1).
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B lynch U stitch Total Significance
Operated after PPH 52 (50.5%) 51(49.5%) 103 0.5

Pelvic vessels ligation 2 (33.3%) 4 (66.7%) 6 0.19
Hysterectomy 0 1 (100%) 1 0.5

death 0 0 0 0
Blood loss (liters) 1.2 1.6 0.4

Blood units transfused 4.2 6.6 0.2
Hospital stay (days) 7 7 0.48

Subsequent pregnancy 52 (51%) 50 (49%) 102
Subsequent delivery 9 (45%) 11 (55%) 20

Subsequent SVD 4 (36.4%) 7 (63.6%) 11
Subsequent LSCS 5 (55.6%) 4 (44.4%) 9
Subsequent PPH 0 0 0

Table 4: Comparison between both methods. 
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Demographic characteristics of PPH patients and patients who needed operative compression sutures can be seen in table 2. 

KFH PMH Total
All deliveries 5809 (48.8%) 6092 (51.2%) 11901

SVD 3998 (48.2%) 4298 (51.8%) 8296
LSCS 1811 (50.2%) 1794 (49.8%) 3605

PPH after SVD 187 (36%) 332 (64%) 519
PPH after LSCS 53 (60.9%) 34 (39.1%) 87

Operated PPH after SVD 29 (50.9%) 28 (49.1%) 57
Operated PPH after 

LSCS 28 (60.9%) 18 (39.1%) 46

Table 1: Details of all the deliveries.

Characteristics KFH PMH Total Significance
PPH 240 366 606 0.025

Operated post PPH 57 46 103 0.025
Age 29 28.7 0.95

Education 12th grade 12th grade 0
Parity 4 4 0

Previous LSCS 1 0.8 1
Previous PPH 0 0 0

Table 2: Demographical characteristics of PPH women.

Of the 103 women needed operative compression sutures, 52 women had B Lynch sutures done and 51 women had U stitches done. 
Only 2 women in the B Lynch group needed further management were pelvic vessel ligation was done, while in the other arm 4 women in 
the U stitches group needed further management by pelvic vessel ligation and one of them ended by hysterectomy. No lives were lost for 
PPH in this trial (Table 3 and 4).

KFH PMH Total Significance
Operated after PPH 57 (55.3%) 46 (44.7%) 103 0.025

B lynch 29 (55.8%) 23 (44.2%) 52 0.54
U stitch 28 (54.9%) 23 (45.1%) 51 0.46

Pelvic vessels ligation 4 (66.7%) 2 (33.3%) 6 0.72
Hysterectomy 1 (100%) 0 1 0.5

Death 0 0 0 0

Table 3: Comparison between both hospitals for women operated after PPH.
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Patients of the B Lynch group lost less blood and required transfusion of less blood unites than U stitches group. All patients were dis-
charged in the seventh day of admission in good condition and were advised not to get pregnant for a minimum of one year. All women in 
each group return (except patient who had hysterectomy done) within the next 6 - 18 months pregnant. Eleven women delivered vaginally 
and nine delivered by LSCS until the time of preparing this paper (Table 4). 

Discussion 

PPH is excessive bleeding following the birth of a baby [2,4,9]. One to 5 percent of women have postpartum hemorrhage worldwide. 
It is the leading cause of maternal mortality [14-16,19]. Although mortality from PPH decreased worldwide but, is still the leading cause 
of maternal death is some parts of the world. In most developed countries, PPH considered as one of the three leading causes of maternal 
death [1,2,15,18].

All evidence and guidelines, promote active management of the third stage of labor. This active management would prevent PPH and 
decrease its severity if it occur anyway [2,4,8,17]. Active management consists of three steps should be done as a combination. These 
steps are uterotonics administration immediately after delivery of the baby, early cord clamping and cutting and gentle cord traction with 
uterine counter traction when the uterus is well contracted [2,4,18]. 

The causes of PPH is related to Tone, Trauma, Tissue and Thrombin. Uterine atony is a failure of the uterine myometrial fibers to con-
tract and retract. If the uterus does not contract strongly enough blood vessels, bleed freely and hemorrhage occurs. This is the most im-
portant cause of PPH and usually occurs immediately following delivery of the baby, up to 4 hours after the delivery. Trauma to the genital 
tract can lead to significant disruption of soft tissue and tearing of blood vessels. Retained placenta is a tissue that may cause postpartum 
hemorrhage. In the other hand, any reason causes coagulation abnormality lead to postpartum hemorrhage, including HELLP syndrome, 
intrauterine fetal demise for long time and placental abruption [2,8,16,17,19,20,22,23].

This prospective randomised clinical trial compared two methods of uterine tamponade sutures, B lynch versus U stitches. This trial 
was conducted in the two referral hospitals of Al-Baha area over 18 months. Total number of deliveries was 11901 with 8296 (69.7%) 
vaginal delivery and 3605 (30.3%) LSCS. Women suffered PPH were 606 representing 5.1% of all the deliveries. This outcome was consis-
tent with the average incidence worldwide. What is not consistent with global incidence is that PPH was higher in vaginal deliveries than 
LSCS (6.3% V 2.4%). The low number of Obstetricians in the area facing the large number of deliveries especially vaginal deliveries that 
are handled most of the time by midwives and junior doctors can explain this. 

Of the 606 PPH patients, only 103 (17%) needed surgical tamponade surgery representing 0.9% of all the deliveries. Of those patients, 
only 6 (5.8%) needed further management by vascular ligation representing 0.05% of all the deliveries. Of those patients, 4 (7.8%) of the 
U stitch group needed vascular ligation. On the other hand, 2 (3.9%) of the B lynch group needed vascular ligation. This difference did not 
reach significance (P 0.19). Only one woman needed further surgical intervention after U stitches and vascular ligation and she ended by 
total abdominal hysterectomy representing 0.97% of all tamponade surgery patients and 0.008% of all deliveries. On the other hand, this 
finding did not reach significance (P 0.5).

Regarding blood transfusion, the average number of units transfused in the B lynch group was less than that of the U stitches group 
(4.2 units V 6.6 units), but this difference was not significance (P 0.2). Both findings can be explained by the fact that doing U stitches take 
longer time on average than doing B lynch, which would affect the amount of bleeding and the need for further management.

Furthermore, all women in the two-tamponade groups in the next 18 months came back pregnant, except the only patient who had 
hysterectomy. To the date of preparing this paper, only 20 women of these delivered with no complications or PPH.

On revision of literature, no other study has compared these two methods in clinical trials. 
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Conclusions

The finding of this trial confirms that both methods, B lynch and U stitches, are equally effective in the management of PPH. There was 
a small difference between the two methods with the benefit in the B lynch side, which could be explained by the ease of performing this 
method and the shorter time to perform it. There was a difference between the two methods but did not reach significance and this could 
be explained by the small number of patients in each group, and so, caution should be noted while interpreting these results.

Training of new specialists and consultants on performing both methods are recommended depending on the results of this trial to 
save lives. Further training of residents, junior doctors and midwives is needed to decrease incidence of the PPH and to improve the out-
comes for pregnant women.
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