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Abstract: Objective: To observe the efficacy of intrauterine Bakri balloon tamponade (IBBT) combined with ascend-
ing uterine artery ligation (AUAL) in the treatment of postpartum hemorrhage (PPH) due to uterine inertia after ce-
sarean section. Methods: A total of 92 patients with PPH due to uterine inertia after cesarean section were divided 
into a study group (n=46) and a control group (n=46) in accordance with the random number table. The control 
group was treated with IBBT alone, while the study group was treated with IBBT combined with AUAL. The clinical 
efficacies, hemorrhage, surgical duration, hospital stay, hemorrhage rate after removal of tamponade, recurrence 
rate of PPH, changes in coagulation function and quality of life were compared between the two groups. Results: The 
overall response rate (ORR) in the study group was 95.65%, remarkably higher than that of 80.43% in the control 
group (P < 0.05). The study group had a lesser amount of hemorrhage at 2 h and 24 h after surgery, a longer surgi-
cal duration, a shorter hospital stay, and lower hemorrhage rate after removal of tamponade and recurrence rate 
of PPH than the control group (P < 0.05). After treatment, prothrombin time, activated partial thromboplastin time 
and fibrinogen in the study group were markedly higher than those in the control group (P < 0.05). Compared with 
those before treatment, the scores of quality of life in the two groups were elevated at 3 months after treatment (P 
< 0.05), and the scores of quality of life in the study group were higher than those in the control group at 3 months 
after treatment (P < 0.05). Conclusion: IBBT combined with AUAL can effectively alleviate hemorrhage and improve 
coagulation function and quality of life of patients with PPH due to uterine inertia after cesarean section, exhibiting 
a definite efficacy and a high safety profile.
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Introduction

Postpartum hemorrhage (PPH) refers to blood 
loss exceeding 500 ml within 24 h after vaginal 
delivery, with more than 80% of the hemor-
rhage concentrated within 2 h after delivery, 
which is the main cause of maternal death [1]. 
The causes of PPH include uterine inertia, soft 
birth canal injury, placental factors and coagu-
lation dysfunction. Among them, uterine inertia 
is the main inducing factor, and more than 70% 
of PPH is caused by uterine inertia [2]. Pre- 
viously, conservative treatment was mostly 
used in patients with PPH due to uterine inertia 
after cesarean section. However, if conserva-
tive treatment was ineffective, intrauterine 
Bakri balloon tamponade (IBBT) was usually 
performed. IBBT has multiple advantages, such 
as convenient operations, satisfactory hemo-

static effects and short indwelling time [3, 4]. 
The long-term clinical practices suggest that 
some patients still have PPH after the removal 
of Bakri balloon tamponade, affecting the ther-
apeutic effects [5, 6]. Therefore, how to effec-
tively treat PPH caused by uterine inertia after 
cesarean section is a tough issue facing clinical 
gynecologists at present.

Recently, the ascending uterine artery ligation 
(AUAL) has been gradually applied in the treat-
ment of PPH due to uterine inertia after cesar-
ean section, with definite efficacy, effective 
improvement of uterine ischemia, promotion of 
uterine contraction, and relief of hemorrhage 
[7, 8]. At present, there are few clinical reports 
on IBBT combined with AUAL in the treatment 
of PPH due to uterine inertia after cesarean 
section. In view of this, IBBT combined with 
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AUAL was used in the treatment of 46 patients 
with PPH due to uterine inertia after cesarean 
section, aiming to provide more valuable refer-
ences for the clinical treatment of such PPH. 

Materials and methods

Clinical data 

From July 2018 to February 2020, a total of 92 
patients with PPH due to uterine inertia after 
cesarean section were divided into a study 
group (n=46) and a control group (n=46) in 
accordance with the random number table. 
Inclusion criteria: patients aged 20-40 years; 
singleton deliveries; > 500 mL of hemorrhage 
within 2 h after delivery; ineffective conserva-
tive massage and medication for promoting 
uterine contraction; voluntary signing of infor- 
med consent forms; PPH caused by uterine 
inertia during cesarean section. Exclusion crite-
ria: those who were unable to tolerate surgery; 
complicated with pregnancy-induced hyperten-
sion syndrome, gestational diabetes mellitus, 
other types of obstetric complications and 
severe dysfunction of important organs; PPH 
caused by soft birth canal injury, uterine mal-
formation and placenta previa; poor compli-
ance; non-cooperation with the study. This 
study was reported to Tai’an City Central 
Hospital and approved by the Medical Ethics 
Committee.

Methods 

(1) Prenatal and delivery treatment: the com-
prehensive assessment of high-risk factors for 
all patients was conducted before delivery; the 
calcium preparation was used to enhance the 
sensitivity of patients to drugs that promoted 
uterine contraction; after delivery, Carboprost 
Tromethamine injection was administrated to 
the patients with high-risk factors via an intra-
muscular injection. (2) Surgical method: the 
control group was treated with IBBT alone: 
when the PPH due to uterine inertia was diag-
nosed, a Bakri balloon tamponade (Cook 
Medical, USA) was immediately inserted into 
the uterine incision and then injected with 200-
300 mL of NaCl solution (concentration: 0.9%), 
followed by the balloon tamponade handle to 
fix the leg of the patient. The study group was 
treated with IBBT combined with AUAL. The sur-
gical method of IBBT was the same as that in 
the control group. When the AUAL was per-
formed, the operation on the cesarean section 

incision of the patient was conducted. First, the 
needle was inserted at the avascular site, 1 cm 
below the top of the uterine incision and 1 cm 
above the bladder. Then, the needle was insert-
ed from the uterine cavity, and the needle was 
inserted from the corresponding posterior wall 
of the uterus, followed by inserting the needle 
through bypassing the site of great vessels. 
Next, knotting was performed at the site of 
great vessels through the latum, and whether 
there was the oozing of blood at the needle eye 
was carefully detected. If there was oozing of 
blood, No.4 silk thread would be used to con-
duct sewing in the shape of “8” and stop bleed-
ing. All surgical operations were performed in 
strict accordance with the principle of aseptic 
operations, and were completed by the same 
team of surgeons and nursing staff. After sur-
gery, the two groups received conventional 
anti-infection treatment of the third generation 
cephalosporins via an intravenous drip, and 
those with an allergic constitution received 
azithromycin and clarithromycin via an intrave-
nous drip for 3 d.

Observational indices

Clinical efficacy [9]: Marked response: after 
treatment, the amount of vaginal hemorrhage 
was less than 30 ml/h, the uterine contraction 
state was good, and the hemorrhage was 
stopped shortly. Moderate response: after 
treatment, the amount of vaginal hemorrhage 
was 30-50 ml/h, the uterine contraction state 
was good, and the amount of hemorrhage was 
gradually reduced. No response: after treat-
ment, the amount of vaginal hemorrhage was 
more than 50 ml/h, and there was uterine iner-
tia. The ORR is the sum of marked response 
rate and moderate response rate.

Hemorrhage: The amount of preoperative hem-
orrhage and the amount of hemorrhage at 2 h 
and 24 h after surgery were measured. The 
amount of PPH was measured using volumetric 
method combined with weighing method, and 1 
g = 0.95 mL of blood.

Surgical duration and hospital stay: The surgi-
cal duration and hospital stay of the two groups 
were recorded.

Assessment on safety profile: The hemorrhage 
rate after removal of tamponade and recur-
rence rate of PPH in the two groups were calcu-
lated. The assessment criteria for recurrent 
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PPH were as follows: after the delivery of the 
fetus or the removal of the balloon tamponade, 
there were still the symptoms of uterine hemor-
rhage, and the total amount of hemorrhage was 
more than > 1000 ml. Meanwhile, uterine mas-
sage and medication for promoting uterine con-
traction were ineffective.

Coagulation function: 4 ml of venous blood was 
collected before and after treatment, and pro-
thrombin time (PT), activated partial thrombo-
plastin time (APTT) and fibrinogen (FIB) were 
measured using a fully automatic coagulo- 
meter.

Quality of life: Before treatment and at 3 
months after treatment, QLQ-30 [10] was used 
to assess the quality of life in the two groups, 
including emotional and physical functions. A 
higher score indicates a higher quality of life.

Statistical analysis 

SPSS 22.0 was adopted for statistical analysis. 
The measurement data were expressed as 

_
x  ± 

sd. The comparison between groups was 
detected using the independent sample t test, 
and the comparison within groups was detect-
ed using the paired sample t test. The enumer-
ation data were expressed as [n (%)], and 
detected using χ2 test. P < 0.05 indicated a sta-
tistically significant difference.

Results

General data 

There was no statistically significant difference 
in age, gestational weeks, type of parturient, 

80.43% in the control group (P < 0.05). This 
exhibited that IBBT combined with AUAL was 
superior to IBBT in the treatment of PPH due to 
uterine inertia after cesarean section (Table 2).

Hemorrhage

There was no statistically significant difference 
in the amount of preoperative hemorrhage 
between the two groups (P > 0.05). The amount 
of hemorrhage at 2 h and 24 h after surgery in 
the study group was less than that in the con-
trol group (P < 0.05). This suggested that TIBBT 
combined with AUAL could markedly improve 
the hemorrhage of patients with PPH due to 
uterine inertia after cesarean section (Table 3).

Surgical duration and hospital stay

The study group had a longer surgical duration 
and a shorter hospital stay than the control 
group (P < 0.05). Although TIBBT combined 
with AUAL led to a longer surgical duration, it 
could effectively promote the recovery of 
patients and shorten the hospital stay (Figure 
1).

Assessment on safety profile

The study group had lower hemorrhage rate 
after removal of tamponade and recurrence 
rate of PPH than the control group (P < 0.05). 
This revealed that TIBBT combined with AUAL 
exhibited a high safety profile (Table 4).

Coagulation function

There was no statistically significant difference 
in PT, APTT and FIB between the two groups 

Table 1. Comparison of general data between the two groups

Group Mean age (years) Mean gestational week 
(week)

Mean weight 
(kg)

Type of parturient
Primipara Multipara

Control group (n=46) 29.35±3.77 38.65±1.73 73.15±6.80 34 12
Study group (n=46) 29.28±3.58 38.57±1.62 73.02±6.37 36 10

Table 2. Comparison of efficacies between the two groups [n 
(%)]

Group Marked 
response

Moderate 
response

No  
response ORR

Control group (n=46) 21 (45.65) 16 (33.33) 9 (19.57) 37 (80.43)
Study group (n=46) 29 (63.04) 15 (32.61) 2 (4.35) 44 (95.65)#

Note: compared with the control group, #P < 0.05.

and weight between the two 
groups (P > 0.05), which were 
comparable (Table 1).

Clinical efficacy 

The overall response rate (ORR) in 
the study group was 95.65%, 
markedly higher than that of 
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before treatment (P > 0.05). Compared with 
those before treatment, PT, APTT and FIB 
increased in the two groups after treatment  
(P < 0.05), and PT, APTT and FIB in the study 
group were higher than those in the control 
group after treatment (P < 0.05). This demon-
strated that TIBBT combined with AUAL could 
remarkably improve the coagulation function of 
patients with PPH due to uterine inertia after 
cesarean section (Figure 2).

Quality of life

There was no statistically significant difference 
in the scores of quality of life between the two 
groups before treatment (P > 0.05). Compared 
with those before treatment, the scores of qual-
ity of life increased in the two groups at 3 
months after treatment (P < 0.05), and the 

scores of quality of life in the study group were 
higher than those in the control group (P < 
0.05). This showed that TIBBT combined with 
AUAL could significantly improve the quality of 
life of patients with PPH due to uterine inertia 
after cesarean section (Figure 3).

Discussion

The causes of PPH are uterine inertia, soft birth 
canal laceration, placental factors and coagula-
tion dysfunction, which coexist or cause and 
have a cause-and-effect relationship [11]. 
Uterine inertia is the most common cause of 
PPH, and more than 70% of PPH is attributable 
to uterine inertia. This is mainly due to the rea-
son that the contractile weakness of uterine 
muscle fibers in different directions after deliv-
ery of the fetus cannot effectively compress the 
blood vessels between muscle bundles, thus 
causing PPH [12]. It has been found in clinical 
practice that the incidence rate of PPH is 2.0-
3.0%, mainly including a large amount of acute 
vaginal hemorrhage or a small amount of per-
sistent vaginal hemorrhage, and in severe 
cases, it may lead to maternal hemorrhagic 
shock, posing a great threat to their health [13]. 
Therefore, the effective treatment of PPH is of 
great significance.

Table 4. Comparison of hemorrhage rate after 
removal of tamponade and recurrence rate of 
PPH between the two groups [n (%)]

Group
Hemorrhage rate 
after removal of 

tamponade

Recurrence 
rate of PPH

Control group (n=46) 7 (15.22) 6 (13.04)
Study group (n=46) 0 (0.00)# 0 (0.00)#

Note: compared with the control group, #P < 0.05.

Table 3. Comparison of postpartum hemorrhage between the two groups (
_
x  ± s, ml)

Group Amount of preoperative 
hemorrhage

Amount of hemorrhage at  
2 h after surgery

Amount of hemorrhage at 
24 h after surgery

Control group (n=46) 653.80±75.33 63.35±11.60 436.68±85.90
Study group (n=46) 662.41±68.90 47.57±9.25### 358.46±82.37###

Note: compared with the control group, ###P < 0.001.

Figure 1. Comparison of surgical duration and hospital stay between the two groups. Note: (A) Surgical duration; (B) 
Hospital stay. Compared with the control group, ###P < 0.001.
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In this study, IBBT combined with AUAL was 
applied in the treatment of PPH due to uterine 
inertia after cesarean section. The results 
showed that compared with the control group, 
the study group had a higher clinical efficacy, a 
lesser amount of hemorrhage at 2 h and 24 h 
after surgery, a longer surgical duration, a 
shorter hospital stay, and lower hemorrhage 
rate after removal of tamponade and recur-
rence rate of PPH. Liao et al. [14] indicated that 
compared with IBBT alone, IBBT combined with 
AUAL caused a lesser amount of postoperative 
hemorrhage, a shorter hospital stay and a lower 
incidence rate of complications, which was 

basically consistent with the results of this 
study. This showed that IBBT combined with 
AUAL could effectively alleviate hemorrhage, 
promote physical recovery and shorten the hos-
pital stay of patients with PPH due to uterine 
inertia after cesarean section, exhibiting a defi-
nite efficacy. This may be due to the reason that 
IBBT can be performed through vaginal and 
cesarean section incisions. The incisions are 
simple, the operation is convenient, and the 
compression area is large. Additionally, the inci-
sions do not negatively affect the reproductive 
function of the patients [15, 16]. The hemostat-
ic mechanism is as follows: ① After complete 

Figure 2. Comparison of coagulation functions between the two groups. Note: (A) PT; (B) APTT; (C) FIB. Compared 
with this group before treatment, ***P < 0.001; compared with the control group, ###P < 0.001.

Figure 3. Comparison of quality of life between the two groups (points). Note: (A) Emotional function score; (B) Physi-
cal function score; (C) Social function score; (D) Role function score; (E) Cognitive function score; (F) Overall health 
score. Compared with this group before treatment, ***P < 0.001; compared with the control group, ###P < 0.001.
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placenta detachment, PPH is easy to occur due 
to the uterine inertia and the wide opening of 
venous sinus, and the insertion of Bakri balloon 
tamponade and injection of normal saline can 
produce a hydrostatic pressure on the inner 
wall of the patient’s uterus. Since this hydro-
static pressure is higher than the intrauterine 
arterial pressure, it can help hemostasis by 
compression, activate the coagulation function 
of the patient’s body, and expedite local throm-
bosis, thus achieving hemostasis [17]; ② The 
insertion of Bakri balloon tamponade can  
compress uterine artery to a certain extent, so 
as to reduce the blood flow of uterine and intra-
uterine arteries. This can not only activate the 
coagulation function of patients to play a hemo-
static role, but also increase the secretion of 
coagulation factors and prostaglandins (PGs), 
so as to promote local aggregation of platelets 
and contractions, thereby achieving hemosta-
sis by compression, blocking uterine dissection 
surface, and achieving the packing of intrauter-
ine venous sinus [18]; ③ Due to the design of 
double-lumen tube of Bakri balloon tampon-
ade, the balloon tamponade can be com-
pressed to a certain extent during uterine con-
traction, and the external capacity bag can 
monitor the intrauterine pressure. If the intra-
uterine pressure rises, it will properly release 
the liquid to prevent the uterus from rupturing, 
and the vulnerable parts of the scarred uterus 
from tearing. If the intrauterine pressure is 
insufficient, fluid will be injected properly, so as 
to achieve hemostasis by compression and 
packing hemostasis [19]. Although Bakri bal-
loon tamponade has multiple advantages, 
some patients may have the risk of recurrent 
hemorrhage after removal of tamponade or 
recurrent PPH [20]. AUAL is a kind of invasive 
surgery, which can reduce the blood supply of 
myometrium to a certain extent, thus diminish-
ing the blood flow of intrauterine vein and 
venous sinus, activating the coagulation func-
tion of the body, making local aggregation of 
platelets, and achieving the purpose of hemo-
stasis [21]. Meanwhile, it can also exert longitu-
dinal pressure on the uterus to compress the 
blood vessels between uterine walls, promote 
the closure of blood sinuses, diminish the blood 
flow velocity between uterine walls, thereby 
exerting the hemostatic effects [22, 23]. 
Combined with IBBT, it can further enhance the 
hemostatic effects, reduce the amount of post-
operative IBBT, and improve the recurrence 

rate of PPH, which are conducive to shortening 
the hospital stay of patients [24].

Clinical findings have shown that PPH can dam-
age the coagulation function of patients, and 
even lead to deaths in severe cases. Therefore, 
the effective improvement of the coagulation 
function is of great significance to reduce the 
mortality and alleviate the conditions [25]. In 
this study, compared with those before treat-
ment, PT, APTT and FIB increased in the two 
groups after treatment, and PT, APTT and FIB in 
the study group were higher than those in the 
control group after treatment. Lin et al. [26] 
used intrauterine balloon compression for 
hemostasis in women with placenta previa,  
and postoperative APTT, TT and PT were signifi-
cantly lower than those in the control group 
received uterine gauze packing for hemostasis, 
which was similar to the results in this study. 
This exhibited that IBBT combined with AUAL 
could effectively improve the coagulation func-
tion, alleviate the conditions, and promote the 
recovery of patients with PPH due to uterine 
inertia after cesarean section. Quality of life is 
an important index to assess the prognosis of 
patients. In this study, compared with those 
before treatment, the scores of quality of life 
increased in the two groups at 3 months after 
treatment, and the scores of quality of life in 
the study group were higher than those in the 
control group at 3 months after treatment. This 
suggested that IBBT combined with AUAL could 
remarkably improve the quality of life and prog-
nosis of patients with PPH due to uterine inertia 
after cesarean section.

In summary, IBBT combined with AUAL can 
effectively alleviate hemorrhage and improve 
coagulation function and quality of life of 
patients with PPH due to uterine inertia after 
cesarean section, exhibiting a definite efficacy 
and a high safety profile. However, it is worth 
noting that the study results may be biased to a 
certain extent as a result of insufficient cases 
collected in this study. Therefore, the future 
studies with a larger number of cases should 
be performed for further investigation.
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