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Abstract: Objective: To investigate the clinical efficacy of U-type uterine compression suture in the treatment of post-
partum hemorrhage. Methods: A total of 80 patients with post-partum hemorrhage caused by uterine inertia treated 
in Jining No. 1 People’s Hospital from January 2015 to December 2016 were selected for this clinical research. 
According to the method of hemostasis, patients were divided into group A (experimental group) and group B (con-
trol group), with 40 patients in each group. Group A adopted U-type uterine compression suture. Group B adopted 
conventional hemostasis treatment (including pressing uterine for hemostasis and injection of oxytocin and if inef-
fective, further implemented intra-uterine gauze packing). Patients’ post-operative conditions (uterine contraction 
and post-operative bleeding), related complications (uterine incision dehiscence, fluid dark area), duration of lochia 
and menstrual status (menstrual volume and menstrual cycle) between group A and B were compared and inves-
tigated. Results: In group A, there were 38 cases of effective hemostasis and 2 failure cases bleeding successfully 
stopped by adjuvant therapy. There was no case of hysterectomy in group A, and the effective rate of hemostasis 
was 95%. In group B, there were 32 cases of effective hemostasis, 3 failure cases bleeding successfully stopped by 
adjuvant therapy, and the other 5 failure cases included hysterectomy. The effective rate of hemostasis in group B 
was 80%. The hemostatic efficiency rate and uterine retention rate in group A were significantly higher than those in 
group B (both P<0.05). The duration of lochia in group A and group B were 32.575±2.908 days and 32.686±3.297 
days, respectively. There was no statistical difference in the duration of lochia between the two groups (P>0.05). 
The ratio of prenatal and post-partum menstrual volume in patients of group A was 1.040±0.105, and there was no 
case of abnormal menstruation. The ratio of prenatal and post-partum menstrual volume in patients of group B was 
1.010±0.229, with 2 cases of abnormal menstruation. There was no statistical difference between the two groups 
of data (P>0.05). Conclusion: Compared with conventional treatment of post-partum hemorrhage, U-type uterine 
compression suture is significantly effective in the treatment of post-partum hemorrhage caused by uterine inertia, 
which can effectively improve the hemostatic effect and increase the uterine retention rate of patients. U-type uter-
ine compression suture has the advantages of better post-operative recovery, no obvious abnormality in lochia and 
menstruation, and its high operability makes it easy for clinical promotion and application.
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Introduction

Primary post-partum hemorrhage (PPH) is a 
serious perinatal complication, which is defined 
as total blood loss of more than 500 mL within 
24 hours after vaginal delivery of the fetus and 
more than 1,000 mL during caesarean section 
[1, 2]. PPH is still the leading cause of maternal 
death worldwide, accounting for over 25% of 
maternal mortality, while the incidence in devel-
oping countries is higher than that in developed 
countries [3-5].

Most conservative treatments for PPH, such as 
uterine fundus massage or uterine compres-
sion, use of various types of ocytocic agents 
and intra-uterine gauze packing or intra-uterine 
balloon catheter, could control most of the po- 
st-partum hemorrhage conditions [3]. Howev- 
er, after the failure of conservative treatment, 
traumatic treatment methods will be introdu- 
ced, including uterine artery ligation, iliac arte- 
ry ligation, and even hysterectomy [6]. Post-
partum hysterectomy in emergencies is a surgi-
cal method to save lives, but it will lead to uri-

http://www.ijcem.com


Effect of uterine compression suture in the treatment of post-partum hemorrhage

9723	 Int J Clin Exp Med 2018;11(9):9722-9728

nary system damage, ovarian failure, loss of 
fertility, great psychological trauma and even 
death and other adverse consequences [7, 8]. 
In 1997, B-Lynch et al. introduced B-Lynch ut- 
erine compression suture, which could effec-
tively preserve the uterus and fertility. B-Lynch 
suturing is mostly suitable for bleeding caus- 
ed by uterine fibrotic systolic dysfunction, and  
it is an extremely effective surgical method  
for PPH caused by uterine inertia [9, 10]. Re- 
cent studies show that adoption of this me- 
thod leads to high complications such as po- 
st-operative uterine adhesions [11-13]. Addi- 
tionally, various modified uterine compression 
suture methods have been developed for dif- 
ferent PPH etiologies (such as Cho suture, 
Hayman suture, Zheng suture, etc.), but each 
has its own limitations and the occurrence of 
late complications [14, 15]. This research in- 
troduced the suturing method of U-type ute- 
rine compression suture [16]. This method is 
more rapid for hemostasis and easier to op- 
erate. In order to reduce the occurrence of  
late complications, the easily absorbable MO- 

NOCRYL surgical sutures have been used, 
which have a smaller tissue response than  
the gut. On the one hand, it is smoother than 
the gut and the tissue dragging is even more 
minor. The flexibility of the material is good,  
and the suture can still maintain integrity aft- 
er passing through the tissue several times, 
which can adequately support the hemosta- 
tic effect of the tissue. On the other hand, with 
the gradual digestion of absorbable sutures, 
later compression of the uterus can be allevi-
ated and late severe complications can be 
avoided.

The main causes of PPH include uterine inertia, 
placental factors, soft birth canal laceration 
and coagulation dysfunction, of which uterine 
inertia and placental factors are the most com-
mon causes [17-19]. This research selected 
patients with post-partum hemorrhage caused 
by uterine inertia as research subjects, to 
investigate the clinical hemostatic effect, post-
operative recovery, and incidence of complica-
tions of U-type uterine compression suture in 
the treatment of PPH caused by uterine inertia, 
so as to provide a clinical basis for the further 
promotion and application of U-type uterine 
oppression suture.

Materials and methods

General information

A total of 40 patients with post-partum hemor-
rhage caused by uterine inertia treated with 
U-type suture in Jining No. 1 People’s Hospital 
from January 2015 to December 2016 were 
selected as group A (experimental group). 
According to the matching method of 1:1, 40 
patients who received conventional treatment 
in the same period were selected as group B 
(control group). The age of the selected patients 
ranged from 25 to 32 years old. 

Inclusion criteria: Blood loss more than 500 mL 
within 24 hours after vaginal delivery of the 
fetus and more than 1,000 mL during caesare-
an section [2]; patients with post-partum hem-
orrhage caused by uterine inertia.

Exclusion criteria: Advanced maternal age (≥35 
years); patients with a history of adverse preg-
nancy outcomes; patients with a history of 
post-partum hemorrhage; patients with abnor-
mal coagulation function.

Figure 1. Sample graph of uterine compression su-
ture. Needle was inserted from the serous layer of 
anterior uterine wall (location a), penetrated the 
uterine cavity and then the needle was exited from 
posterior wall of the uterine serosa (location b). The 
second needle insertion point was about 2 cm from 
the first needle exit point, inserted needle from the 
posterior wall (location c), again penetrated the uter-
ine cavity and then the needle was exited from ante-
rior wall (location d), and then knotted tightly.
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This study was approved by the Medical Ethics 
Committee of Jining No. 1 People’s Hospital, 
and the patients and their families signed the 
informed consent.

Methods

Group A adopted the modified U-type uterine 
compression suture method, using a single-
bridge MONOCRYL absorbable suture which is 
easy to absorb and in good flexibility. Its he- 
mostatic effect and reduction of tissue reac-
tion to foreign bodies was comparable to non-
absorbable sutures, while reducing the po- 
tentially harmful consequences of long-term 
oppression. The suture was placed at the bot-
tom of the uterus and 6-12 horizontal U-shap- 
ed sutures were made from the fundus to the 
cervix. The number of sutures was determin- 
ed by the size of the uterus, the location of 
bleeding, and the continuous bleeding status. 
For the specific U-type sutures method, a nee-
dle was inserted from the serous layer of ante-
rior uterine wall (Figure 1, location a), penetrat-
ing the uterine cavity. The needle was then 
exited from the posterior wall of the uterine 
serosa (Figure 1, location b). The second nee-
dle insertion point was about 2 cm from the 
first needle exit point, with the inserted needle 
entering the posterior wall (Figure 1, location  
c) and again penetrating the uterine cavity. The 
needle was then exited from the anterior wall 

ther intra-uterine gauze packing was appli- 
ed while conventional hemostasis treatment 
was ineffective. The specific treatment meth-
ods included the midwife’s left fist against the 
patients’ front wall of the uterus, and pressing 
the back wall of the uterus from the abdominal 
wall by the right hand to let the uterine body 
become anteflexed. The uterus was tightly 
pressed with both hands, and regularly mas-
saged until the uterus restored normal contrac-
tion. At the same time, 10 units of oxytocin was 
slowly injected into the wall of the uterus, and 
another 10 units of oxytocin mixed with 5% glu-
cose was continuously intravenously dripped. 
For those with poor uterine contraction, 50-200 
mg of misoprostol tablets were given orally. 
When conventional methods failed to promote 
uterine contraction and hemostasis, uterine 
gauze packing compression was applied imme-
diately to stop the bleeding. The gauze was 
soaked with disinfectant solution and stuffed in 
the cervix in an orderly manner from the fun-
dus. After 24 hours, the gauze was taken out 
and misoprostol was given orally before taking 
out the gauze. A total of 10 units of oxytocin 
were intramuscularly injected every 6 hours on 
the day of surgery, and the following day was 
changed to intramuscular injection every 8 
hours. Adjuvant treatment of post-operative 
complications: the single muscle injection of 
carboprost tromethamine was used to control 
bleeding.

Table 1. Comparison of general data between two groups of patients

Group Case Average age Average gesta-
tional weeks

Delivery methods (case)
Cesarean section Vaginal delivery

Group A 40 28.575±2.086 38.975±1.230 22 18
Group B 40 28.775±1.954 39.025±1.368 21 19
t/X2 -0.422 -0.172 0.050
P 0.553 0.585 0.823
Note: Group A, experimental group; group B, control group.

Table 2. Comparison of the clinical hemostatic effect of two groups of 
patients

Group Effective case/invalid 
case Effective rate The number of cases of hyster-

ectomy after failure (n, %)
Group A 38/2 95.0% 0
Group B 32/8 80.0% 5 (12.5)
χ2 4.114 5.333
P 0.043 0.021
Note: Group A, experimental group; group B, control group.

(Figure 1, location d), 
and then knotted 
tightly. (See Figure 1, 
suture example dia-
gram). When sutur-
ing, attention was pa- 
id to the intensity of 
tightness. Too loose 
or too tight affected 
the treatment effect. 
The maximum stre- 
ngth was to achieve 
effective pressure to 
stop bleeding.

Group B was treat- 
ed by a conventional 
hemostasis method, 
including uterine co- 
mpression, massage 
hemostasis, injection 
of oxytocin, and fur-
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Observation indexes and effect determination

Main outcome measures: 1) any abnormal uter-
ine contractions; 2) post-operative hemostatic 
conditions; 3) post-operative complications 
conditions; 4) whether to effectively retain the 
uterus.

The post-operative state of group A and B was 
investigated comparatively, including uterine 
contraction, post-operative hemostatic and co- 
mplications [20]. For the clinical efficacy eva- 
luation, when the uterus was gradually con-
tracted, no bleeding in the incision, no obvious 
hematocele in the vagina, or no complication 
occurs, then the method was deemed as effec-
tive. Otherwise, it was considered invalid [20]. 
Effective rate = effective number of patients/
total number of patients * 100%.

Secondary observations: 1) duration of lochia; 
2) recovery of menstruation.

Evaluation of post-operative return visit indica-
tors: 1) patients were reviewed at the obstetric 
clinic on post-delivery 42 days, and the dura-
tion of lochia in group A and B was compared; 
2) randomly selected 20 cases of menstrual 
recovery patients from each group, and their 
menstrual conditions including menstrual vol-
ume and menstrual cycle were followed-up for 
3 months after stopping breastfeeding. Cal- 
culation of menstrual volume was based on the 
pre-natal menstrual volume as the reference 
value 1, and the multiple value of post-opera-
tive menstrual volume compared with prenatal 
menstrual volume was obtained. Therefore, the 
post-operative volume/prenatal volume. The 
relative values were given by patients accord-
ing to their own menstrual volume.

Statistical methods

SPSS19.0 statistical software was used for sta-
tistical analysis. The measurement data are 
expressed as mean ± standard deviation (

_
x  ± 

sd). A t-test was used to compare the norm- 
al distribution of inter-group measurement da- 
ta, which was represented by t. The count data 
are expressed as a percentage (%) and ana-
lyzed using Chi-square test and Fisher’s exact 
probability method, expressed in Chi-square. 
P<0.05 indicates that the difference is statisti-
cally significant.

Results

Comparison of general data between two 
groups of patients

The general clinical data such as average age 
of the two groups of patients were compared 
and are shown in Table 1. There was no statisti-
cal difference in average age, average gesta-
tional weeks and delivery methods between 
the two groups (all P>0.05). The data of clinical 
research were comparable.

Comparison of post-operative state of two 
groups of patients

Group A (n = 40) underwent U-type uterine 
compression suture treatment, including 38 
patients with excellent uterine contraction, no 
incision dehiscence, no bleeding phenomenon, 
and no obvious hematocele in the vagina, 
which was considered as effective, with an 
effective rate of 95%. There was a liquid dark 
area in 2 patients by B-ultrasound examination, 
which were considered invalid. Successful 
hemostasis was achieved after adjuvant thera-
py for these two patients, and there were no 
hysterectomy cases in group A.

Group B (n = 40) received conventional hemo-
stasis treatment. Among 32 patients, those 
that had good uterine contraction, no incision 
dehiscence, no bleeding phenomenon, and no 
obvious hematocele in the vagina, were con- 
sidered as effective, with an effective rate of 
80%. Three patients still had a small amount  
of bleeding after surgery, and hemostasis ac- 
hieved after adjuvant therapy. The other 5 
patients underwent hysterectomy after conser-
vative treatment failed, and the bleeding was 
stopped and no death case after hysterectomy. 
Comparison between the two groups is shown 
in Table 2.

The clinical hemostatic effects of group A and 
group B were compared and analyzed by Chi-
square test, and P = 0.043 indicated the sta- 

Table 3. Comparison of post-operative dura-
tion of lochia in two groups (day)
Group The duration of lochia
Group A 32.575±2.908
Group B 32.686±3.297
t -0.155
P 0.374
Note: Group A, experimental group; group B, control 
group.
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tistical significance of hemostasis efficiency 
comparison. Comparison of the rate of hys- 
terectomy between the two groups, and P = 
0.021 showed that the difference was stati- 
stically significant. It demonstrated that ute- 
rine compression suture treatment had a bet-
ter clinical hemostatic effect and reduced the 
risk of hysterectomy.

Comparison of post-operative duration of 
lochia in two groups

The comparison of the post-operative duration 
of lochia in group A and B is shown in Table 3. 
The duration of lochia in group A and group  
B were (32.575±2.908) days and (32.686± 
3.297) days, respectively. There was no statis-
tically significant difference between the two 
groups, P = 0.374.

Comparison of menstrual recovery in two 
groups

The menstruation conditions, including men-
strual volume (with prenatal menstrual volume 
as reference value 1, calculating the multiple 
value of post-operative menstrual volume) and 
menstrual cycle of two groups of patients 3 
months after stopping breastfeeding, were fol-
lowed-up. The comparison of menstrual recov-
ery conditions in two groups is shown in Table 
4 and Figure 2.

There was no statistical difference in the pro-
portion of cases in patients with abnormal 
menstrual volume and menstruation. Compar- 
ed with group B, the overall situation of men-
strual volume in group A was close to the am- 
ount of menstrual volume before delivery.

Discussion

U-type uterine compression is an improved 
method based on B-Lynch suture, and easier to 
operation. The principle of U-type uterine com-
pression suture is based on the method of sur-

ession suture to stop bleeding is an effective 
surgical method to control the deterioration of 
PPH, thereby to avoid the necessary hysterec-
tomy after the failure of conservative treat-
ment, and effectively improve the patients’ 
uterine retention rate [21-23].

In this study, the cases of post-partum hemor-
rhage caused by uterine inertia treated in our 
hospital were selected as research subjects, 
and the clinical efficacy of uterine compression 
suture and conventional treatment were com-
pared. Among 40 cases of U-type uterine com-
pression suture, 38 cases showed effective 
hemostasis, with 2 failure cases that were suc-
cessfully treated by adjuvant therapy. There 
were no hysterectomy cases and the effective 
rate of hemostasis was 95%. Of the 40 patients 
who received routine treatment, 32 patients 
had effective hemostasis, 3 of failure cases 
were successfully treated by adjuvant thera- 
py, and 5 failure cases were subjected to hys-
terectomy. The effective rate of hemostasis 
was 80%. There was a statistical difference in 
the efficiency of hemostasis and the retention 
rate of uterus between the two groups (both 
P<0.05). Compared with conventional treat-
ment of post-partum hemorrhage, U-type uter-
ine compression suture was effective in the 
treatment of post-partum hemorrhage due to 
uterine inertia, which can effectively improve 
the hemostatic effect and improve the uterine 
retention rate of patients. This result is similar 
to the results of clinical application of improv- 
ed multiple U-type uterine compression sutur- 
es in intractable post-partum hemorrhage. Ute- 
rine compression suturing is based on the 
method of physically compressing blood ves-
sels inside the uterus, which can effectively 
avoid the problem of low pressure and voids in 
conventional method, which leads to failure of 
hemostasis [3]. The result is similar to the 
result of the application of U-type suture in he- 
morrhage caused by placental factors in cae-
sarean section. The duration of lochia in pa- 

Table 4. Comparison of menstrual recovery in two groups

Group Case Menstrual 
volume

The proportion of cases in patients 
with abnormal menstruation

Group A 20 1.040±0.105 0.0%
Group B 20 1.010±0.229 10.0%
t/X2 0.533 2.105
P 0.173 0.487
Note: Group A, experimental group; group B, control group.

gical suture to mechanically extru-
sion the uterus, by physically 
pressing the blood vessels inside 
the uterus to reduce its blood flow. 
Additionally, the local ischemia of 
the myometrium can effectively 
promote the intensification of uter-
ine contraction and form a throm-
bus to achieve hemostasis [9]. In 
the case of severe uterine inertia, 
the prompt use of uterine compr- 
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tients with U-type uterine compression was 
(32.575±2.908) days. The duration of lochia  
in patients with conventional treatment was 
(32.686±3.297) days. There was no statisti- 
cal difference in the duration of lochia between 
the two groups (P>0.05). Twenty patients with 
menstrual recovery were selected from each 
group. The ratio of menstrual volume in group  
A was 1.040±0.105 compared with prenatal 
menstrual volume, and there was no case of 
abnormal menstruation. The ratio of menstru- 
al volume in group B was 1.010±0.229 com-
pared with prenatal, and there were 2 cases  
of menstrual abnormalities. There was no  
statistical difference between two groups of 
data, P>0.05. The rate of post-partum abnor-
mal menstruation of patients that underwent 
U-type uterine pressure sutures was lower than 
that of patients with conventional treatment 
method.

This study has the limitations such as small 
sample size and limited study time. Subsequent 
investigation will be continued to determine the 
effect of U-type uterine compression suture in 
the treatment of post-partum hemorrhage, and 
long-term follow-up will be carried out to ob- 
serve the influence of U-type uterine compres-
sion suture on fertility of patients [24].

In summary, U-type uterine compression su- 
ture is remarkably effective in the treatment of 
post-partum hemorrhage caused by uterine in- 
ertia and it is beneficial to the retention of the 
patients’ fertility. At the same time, uterine 
compression suture has high operability, good 
post-operative recovery, and no serious compli-

cations, which can further enhance the clinical 
promotion and application rate.
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