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Background: Low-lying placenta is a special form of placenta previa and a major cause of postpartum
hemorrhage (PPH). As an important hemostatic tool, the Bakri balloon is widely used in the prevention and
treatment of PPH caused by placenta previa. Few studies have paid attention to the effect of Bakri balloon
after vaginal delivery in women with low-lying placenta. The aim of this study is to evaluate the efficacy
and safety of prophylactic Bakri balloon tamponade (BBT) after vaginal delivery in women with low-lying
placenta based on a retrospective cohort study.

Methods: Singleton pregnant women with low-lying placenta who had vaginal deliveries at our hospital
between January 2015 to December 2020 were enrolled. Women who received prophylactic balloon
tamponade immediately after vaginal delivery were defined as the BBT group, while women who underwent
routine procedures after vaginal delivery except immediate balloon tamponade were defined as the non-BBT
group. The maternal clinical characteristics and outcomes of the two groups were collected and analyzed
retrospectively.

Results: A total of 118 women with low-lying placenta were included in the study, with 47 in the BBT
group and 71 in the non-BBT group. The postpartum bleeding amount was 339.19+102.94 mL at 2 hours
and 418.11+90.73 mL at 24 hours in the BBT group, while in the non-BBT group the postpartum bleeding
amount was 421.55£106.37 mL at 2 hours and 505.11£94.51 mL at 24 hours, with significant differences
between the two groups (P<0.05). However, there were no significant differences in the postpartum length of
hospital stay (P=0.085) and the incidence of puerperal infection (P=0.244) between the two groups.
Conclusions: Routine use of prophylactic BBT after vaginal delivery can significantly reduce the
postpartum bleeding amount in women with low-lying placenta and does not increase the incidence of
puerperal infection and the postpartum length of hospital stay.
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Introduction

Placenta previa refers to when the placenta partially or
completely covers the internal os of the cervix, and is one
of major causes of postpartum hemorrhage (PPH) (1). As
a particular kind of placenta previa, low-lying placenta
is defined as the lowest placental edge to the internal
cervical os being less than or equal to 20 mm measured
by transvaginal ultrasonography (2). Similar to placenta
previa, low-lying placenta is a major risk factor for PPH
and can lead to morbidity and mortality of the mother and
neonate (3). Different from placenta previa, which has clear
indications for cesarean section, the delivery mode of low-
lying placenta is still controversial. The Royal College of
Obstetricians and Gynecologists consider that patients with
low-lying placenta are more likely to deliver by cesarean
section (4). However, the Society of Obstetricians and
Gynecologists of Canada (SOGC) believe that vaginal
delivery can be considered in an appropriate clinical
environment (5).

PPH caused by low-lying placenta is usually massive
and immediate. Pharmacological interventions often fail to
control PPH and surgical interventions may be required. In
recent years, several mechanical and surgical interventions
to control PPH have been reported, including intrauterine
gauze packing, uterine compression suture, uterine artery
ligation, uterine artery embolization, and hysterectomy,
among others (6-10). Among them, Bakri balloon tamponade
(BBT) is an effective tool to control PPH induced by low-
lying placenta with a high success rate (11).

In our hospital, patients with low-lying placenta were
informed of a higher risk of PPH and the possibility of
emergency cesarean section. The delivery mode was
determined by the patient’s preference. Women who wanted
a vaginal delivery were informed to choose whether to use
prophylactic BBT after delivery to prevent PPH prior to
labor. Therefore, women were naturally divided into two
groups, namely the BBT group and the non-BBT group.

In our present study, the clinical characteristics and
outcomes of the two groups were collected and analyzed
to explore whether prophylactic BBT after vaginal delivery
for low-lying placenta can decrease the incidence of PPH
and increase the rate of puerperal infection. We present
the following article in accordance with the STROBE
reporting checklist (available at https://atm.amegroups.
com/article/view/10.21037/atm-22-68/rc).
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Methods
Patient enrvollment

"This was a retrospective cohort study at a single institution.
All singleton pregnant women who were diagnosed as
having low-lying placenta and had vaginal delivery at our
hospital between January 2015 and December 2020 were
identified. Among them, cases younger than 18 years old
with anemia (hemoglobin <110 g/L), hypertensive disorder
complications, uterine fibroids, and coagulation disorders
were excluded. Low-lying placenta was diagnosed when
the length from the lowest placental edge to the internal
cervical os was between 0 and 20 mm determined by
transvaginal ultrasonography, which was performed by an
experienced sonographer after 36 weeks of gestation or
within 1 week before delivery. All procedures performed in
this study involving human participants were in accordance
with the Declaration of Helsinki (as revised in 2013). The
study was approved by the Ethics Committee of Tianjin
Central Hospital of Gynecology Obstetrics, Tianjin, China
(No. 2021KY042). Individual consent for this retrospective
analysis was waived.

Interventions

In both groups, the common postpartum treatment
procedures were as follows: after umbilical cord ligation,
oxytocin 10 IU was injected intramuscularly, and another
10 IU in a 500-mL saline drip was administered
intravenously. After complete separation of the placenta,
250 pg of Carboprost tromethamine was injected into the
cervix. The vagina and cervix were examined after delivery,
and lacerations were sutured immediately to stop bleeding.
In the BBT group, following the spontaneous separation
of the placenta, a Bakri balloon was immediately inserted
into the lower uterine segment under ultrasonic monitoring.
The balloon was filled with 250-400 mL warm saline
according to the capacity of the uterus. Vagina was packed
with two tape gauze to prevent the balloon prolapse. After
successful balloon placement, balloon catheter draining
amount and vaginal bleeding amount were continuously
monitored. Due to the dilatation of the internal orifice of
the cervix after vaginal delivery, Bakri balloon was easy
to prolapse, thus the balloon position was monitored by
observing whether the vaginal gauze fell out of the vaginal
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outcomes and the incidence
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Figure 1 Flow chart of this study. BBT, Bakri balloon tamponade.

orifice. Gauze or balloon prolapse out of the vagina were
considered as balloon failure, and the balloon would
be reinserted to the correct position under ultrasound
monitoring. The Bakri balloon and gauze were removed
24 hours after delivery. In the non-BBT group, there were
no additional treatments other than common procedures.

Data collection

Maternal clinical characteristics and pregnancy outcome
data were collected including age, body mass index (BMI),
gravida, parity, labor time, placenta location, gestational
age at delivery, and placenta-os distance. Primary outcomes
were the postpartum bleeding amount within 2 and
24 hours in the BBT and non-BBT groups. Secondary
outcomes were the incidence of puerperal infection and
the postpartum length of hospital stay in the two groups.
Puerperal infection was defined as an axillary temperature
above 38 °C twice a day and a peripheral blood neutrophil
count of more than 15x10°/L.

Statistical analysis

Statistical analysis was performed using SPSS 22.0 software
(SPSS IBM, NY, USA). Continuous variables were
presented as means with standard deviation (SD) and were
analyzed with the Student’s 7-test. Categorical variables were
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presented as number with percentage, and were compared
using y* tests or Fisher’s exact test as appropriate. A P value
less than 0.05 was considered statistically significant.

Results

During the study period, 132 women with low-lying
placenta had vaginal deliveries at our hospital. We excluded
6 pregnancies with anemia, 6 with uterine fibroids, and
2 with hypertensive disorder complications, leaving
118 pregnancies for analysis. Among them, there were 47 in
the BBT group and 71 in the non-BBT group (Figure I). All
patients were followed up to 24 hours postpartum. Maternal
demographic and clinical characteristics are shown in
Table 1. There was no significant difference in the maternal
age, BMI, gravida, parity, prolonged labor, placenta location,
gestational age at delivery, and placenta-os distance between
the two groups (P>0.10). Both groups were comparable in
all demographic and clinical characteristics.

The clinical outcomes of the BBT and non-BBT groups
are shown in 7Table 2. The mean postpartum bleeding
amount within 2 hours was 339.19 mL in the BBT group
and 421.55 mL in the non-BBT group (P<0.01). Twenty-
four hours after delivery, the mean bleeding amount was
418.11 mL in the BBT group and 505.11 mL in the non-
BBT group (P=0.027). Compared with the non-BBT group,

the postpartum bleeding amount was significantly lower in
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Table 1 Maternal demographic and clinical characteristics in pregnancies with low-lying placenta

Characteristics BBT group (n=47) Non-BBT group (n=71) P value
Maternal age (years), mean + SD 29.17+4.56 27.86+4.24 0.455
BMI (kg/m?), mean + SD 29.36+4.57 28.58+4.83 0.301
Gravida, n [%] 0.680
1 6[12] 11 [15]
>1 41 [88] 60 [85]
Parity, n 0.369
Primipara 11 22
Multipara 36 49
Prolonged labor (>12 hours), n 0.257
Yes 5 13
No 42 58
Placenta location, n 0.497
Anterior wall 17 27
Posterior wall 30 44
Gestational age at delivery (weeks), mean + SD 35.02+3.38 35.36+2.78 0.057
Placenta-os distance, n 0.326
<10 mm 22 29
10-20 mm 25 42

BBT, Bakri balloon tamponade; BMI, body mass index; SD, standard deviation.

Table 2 Clinical outcomes of pregnancies with low-lying placenta

Characteristics BBT group (n=47) Non-BBT group (n=71) QOdds ratio (95% Cl) P value
2 hours postpartum bleeding amount 339.19+102.94 421.55+106.37 - <0.01
(mL), mean + SD

24 hours postpartum bleeding 418.11+£90.73 505.11+94.51 - 0.027
amount (mL), mean = SD

Birth weight (g), mean + SD 2,910.85+468.32 2,964.98+476.73 - 0.674
Postpartum hemorrhage, n [%)] 8[17] 22 [31] 0.356 (0.142-0.939) 0.033
Blood transfusion, n [%)] 5[10] 17 [24] 0.326 (0.112-0.946) 0.033
Puerperal infection, n [%] 6[12] 7[14] 1.338 (0.420-4.336) 0.244
Postpartum length of hospital stay 2.43+0.71 2.08+0.63 - 0.085

(days), mean + SD

BBT, Bakri balloon tamponade; BMI, body mass index; SD, standard deviation; Cl, confidence interval.
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the BBT group. In the BBT group, 8 (17%) women suffered
PPH, while in the non-BBT group, 22 (31%) women
suffered PPH. The risk of PPH in the BBT group was
much lower than in the non-BBT group [odds ratio (OR):
0.356, 95% confidence interval (CI): 0.142-0.939, P=0.033].
The proportion of patients who required transfusion was
significantly lower in the BBT group than in the non-BBT
group (OR: 0.326, 95% CI: 0.112-0.946, P=0.033). There
were no significant differences in birth weight (P=0.674),
puerperal morbidity (P=0.244), and postpartum length of
hospital stay (P=0.085) between the two groups.

Discussion

With the continuous increase of induced abortion,
older parturients, multipara, and assisted reproductive
technologies, the incidence of placenta previa and low-
lying placenta has also increased significantly (1). Although
low-lying placenta is associated with maternal and fetal-
neonatal complications, the incidence of PPH with low-
lying placenta was significantly lower than in women with
placenta previa according to a recently published meta-
analysis (12). Therefore, low-lying placenta is no longer a
specific indication of cesarean section. At the same time,
vaginal delivery is chosen by more and more women with
low-lying placenta for a variety of reasons, such as fear of
surgery, avoidance of abdominal scarring, and cesarean
section-related complications. Compared with cesarean
section, PPH after vaginal delivery is more difficult to
manage because some surgical methods cannot be applied,
such as uterine brace sutures and arterial ligation.

Bakri et al. (13) first reported the use of tamponade
balloon for the treatment of PPH due to placenta previa
in 1999. Compared to other non-drug treatments of PPH,
BBT requires few local resources and does not entail
extensive training or complex equipment, and is especially
suitable for the treatment of PPH after spontaneous
labor (14). Over the past few decades, the utilization of
the Bakri balloon has increased significantly, and the
effectiveness of BBT for placenta previa has been reported
with a high success rate (15). A retrospective cohort study of
163 patients with placenta previa showed that prophylactic
use of BBT can significantly decreased perioperative blood
loss in patients with major placenta previa; on the contrary,
the results showed that BBT cannot effectively reduce the
frequency of massive PPH for minor placenta previa (16).
For low-lying placenta, a descriptive report analyzed
6 patients with low-lying placenta who underwent elective
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cesarean section, found that intraoperative BBT placement
could reduce the incidence of PPH (17). However, due to
the disadvantages of the above studies with a small sample
size and lack of control, the conclusion may be biased.
Moreover, few reports have investigated whether the
prophylactic use of BBT after vaginal delivery in women
with low-lying placenta decreases postpartum bleeding and
its safety. Therefore, we established a retrospective cohort
study to attempt to explore the above questions.

In our retrospective cohort, no significant difference
was found in the demographic and clinical characteristics
between the BBT group and the non-BBT group.
Therefore, the two groups were comparable. By comparing
the 2- and 24-hour postpartum bleeding amount between
the two groups, we found that the prophylactic use of
BBT immediately after delivery can significantly reduce
postpartum bleeding, the incidence of PPH, and the blood
transfusion rate. Since BBT was performed immediately
after delivery, compared with the non-BBT group, the
exposure time of the uterus wall was reduced and the
uterine cavity pressure was increased, ultimately leading to
a significant reduction in uterine bleeding.

Compared to BBT, uterine gauze packing is a more
traditional method for preventing and controlling
hemorrhage associated with placenta previa and low-lying
placenta. But it is not routinely recommended because
of the potential possibility of intrauterine infection and
concealing ongoing hemorrhage (18). In addition, due to
the difficulty of tamping after vaginal delivery, uterine gauze
packing was rarely used for the treatment of PPH caused by
placenta previa.

Fever and postpartum infection are the main
complications of BBT (19). In order to evaluate the safety
of the balloon application, we calculated the incidence
of puerperal infection and the length of postpartum
hospitalization in the two groups. Our study shows that
BBT does not increase the probability of postpartum
infection and the length of hospital stay.

There were some limitations in our study, including its
retrospective cohort design, small sample size, and single-
center analysis. Large multicenter prospective cohort
studies or randomized controlled trials are needed for
further validation.

In conclusion, the routine prophylactic use of BBT for
low-lying placenta immediately after vaginal delivery can
effectively decrease both postpartum bleeding and the
incidence of PPH. BBT does not increase the incidence of
puerperal infection and the postpartum length of hospital
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stay. For women with low-lying placenta who want a vaginal
delivery, prophylactic BBT could be an effective technique
to prevent PPH.
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