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Abstract: Postpartum hemorrhage (PPH) remains a leading cause of maternal morbidity and mortality worldwide. Mechanical interventions such as
intrauterine balloon tamponade and uterine gauze packing are commonly used when medical management fails. Comparative evidence is essential to
determine the more effective modality. Objective: To compare the efficacy of intrauterine balloon tamponade versus uterine gauze packing in the
management of postpartum hemorrhage. Methods: This randomized controlled trial was conducted in the Department of Obstetrics and Gynaecology
at Khyber Teaching Hospital, Peshawar. A total of 214 women aged 1840 years with postpartum hemorrhage following vaginal delivery were enrolled.
Participants were randomly allocated into two groups: Group A (intrauterine balloon tamponade, n=107) and Group B (uterine gauze packing,
n=107). Efficacy was defined as complete cessation of bleeding within 24 hours post-intervention. Data were analyzed using SPSS version 25. Results:
A total of 214 women were included, with 107 participants in each group. The mean age was 29.76 + 6.49 years in the balloon group and 30.43 + 6.44
years in the gauze group. Successful control of hemorrhage was achieved in 95 (88.8%) women in the intrauterine balloon tamponade group compared
to 84 (78.5%) in the gauze packing group (p = 0.04). The mean blood loss was 564.29 + 27.35 mL in Group A and 570.05 + 25.23 mL in Group B.
Conclusion: Intrauterine balloon tamponade demonstrated significantly higher efficacy in controlling postpartum hemorrhage compared to uterine

gauze packing, supporting its use as the preferred first-line mechanical intervention in refractory cases.
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Introduction

Post-partum haemorrhage (PPH) is one of the major global health
concerns and remains a leading cause of maternal mortality. Studies
reported that many deaths due to PPH could be prevented with the help of
early recognition and effective management. The condition is also related
to the considerable morbidities, including organ failure, oedema,
compartment syndrome, and prolonged hospital stays. A frequent cause
for PPH is uterine atony; factors contributing to this include uterine over-
distension, infection, and bladder distension. Clinical conditions,
including polyhydramnios, high parity, and prolonged labour, are linked
with the increased risk of uterine atony. However, many women who
experience the PPH have no recognizable risk factors (1-4).

This life-threatening condition can be averted if prompt actions are taken
to control the bleeding. One of the commonly used treatments is uterine
balloon tamponade, which has shown favourable outcomes in the
management of severe haemorrhage. Another extensively available
method is uterine gauze packing. However, this method has been
criticised due to the risk of infection and ineffective packing. When
medical management fails, and prior attempts at surgical procedures have
been made, it is rational to use such techniques, as they are minimally
invasive and easily accessible (5-8).

Tamponade devices are used to control bleeding in areas, e.g., the bladder
and oesophagus, and Foley catheters have also been used to treat post-
partum haemorrhage. Such devices have been utilized for decades.
Commercially manufactured uterine balloon tamponade systems have
used for cases of atonic PPH. However, the high cost sometimes restricts
their use in low-resource settings. Data demonstrate that intrauterine
balloon tamponade has a success rate of 96%, while gauze packing
achieves 84.9% in the treatment of PPH (9-11).

PPH is an obstetric emergency, and for its management, different
treatment options exist, including the uterotonic drugs. When these are
ineffective, interventional methods are utilized. However, published data

comparing such approaches is scarce. The present study aims to examine
the effectiveness of intrauterine balloon tamponade compared with the
uterine gauze packing for PPH management. Findings of this study may
assist in reducing serious complications of PPH, including hypovolaemic
shock, renal and liver failure, and respiratory distress, all of which can
lead to maternal mortality.

Methodology

This study was conducted in the Obstetrics and Gynecology department,
Khyber Teaching Hospital, Peshawar, from 13 February 2024 to 13
October 2024, after obtaining ethical approval from the hospital’s ethical
review board. A sample of 214 patients was selected using the WHO
sample size calculator, taking the assumption of efficacy of intra-uterine
balloon tamponade 96% and gauze packing (84.9%) in the management
of post-partum hemorrhage, (11) confidence interval 95%, and power
80%. Consecutive non-probability sampling was used.

Patients included in the study were women aged 18 to 40 years with
postpartum hemorrhage following normal vaginal delivery. Postpartum
hemorrhage was defined as blood loss > 500 mL after vaginal birth. To
measure blood loss, vaginal sanitary pads were used; they were weighed
before and after soaking in blood, and the difference was recorded as 1 g
equaling 1ml. Women with a fibroid uterus, genital tract trauma, and
perineal, cervical, or vaginal tear were excluded.

Women fulfilling the inclusion criteria were included in this study. The
purpose, benefits, and risks of the study were briefly explained to all
women. An informed written consent form was acquired from all women.
Demographic details, including age, educational status, profession,
socioeconomic status, and residence, were recorded. Women were
subjected to medical assessment followed by physical examination.
Patients diagnosed with post-partum hemorrhage were divided equally
into two groups (A & B) by using a blocked randomization technique.
Women in Group A were treated with intrauterine balloon tamponade,
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i.e., after an aseptic method, a sterile rubber catheter fitted with a condom
was introduced within the uterus, and the condom was filled with normal
saline (250 — 500 ml). Women in Group B were treated with gauze
packing, i.e., sterile gauze approximately 3 cm wide and 2 m long.
Intrauterine packing was achieved with sponge holding forceps, starting
from the fundus to the cervix, vaginal packing was performed to keep the
uterine packing in position. Efficacy was evaluated after 24 hours of the
intervention, with success defined as no bleeding observed in both
treatment groups. All these evaluations were conducted under the
supervision of an experienced consultant with at least 5 years of post-
fellowship experience. An allocated pro forma was used to record the
details of each patient.

Data entry and analysis were performed using SPSS v.25. Means + SD
were calculated for numerical variables, such as age and blood loss.
Frequencies and percentages were calculated for categorical variables,
including efficacy (success), booking status, education status, profession,
socioeconomic status, and residence. Efficacy was compared using the
Chi-square test in both groups, with p-values < 0.05 considered
significant. Effect modifiers such as age, booking status, educational
status, profession, socioeconomic status, and residence were addressed
through stratification. Post-stratification, Chi-square or Fisher’s exact test
was performed, with p-values < 0.05 considered significant.

Results

The present study was conducted on 214 patients: 107 in Group A,
managed with intrauterine balloon tamponade, and 107 in Group B,
managed with gauze packing. The mean age of patients in Group A was
29.76+6.49 years, and in Group B, 30.43+6.44 years. The mean body
mass index was 22.55+1.77 kg/m? in the balloon tamponade group and

Table 1: Demographics

23.06+2.08 kg/m2 in the gauze packing group. Regarding intraoperative
blood loss, the mean volume in Group A was 564.29+27.35 ml compared
to 570.05+£25.23 ml in Group B.

Table | presents the patient demographics. The booking status showed
that 49 (45.8%) women in the balloon tamponade group were booked
cases compared to 47 (43.9%) in the gauze packing group, while 58
(54.2%) and 60 (56.1%) were unbooked in Groups A and B, respectively.
(Figure 1)

The efficacy of the intervention, defined as cessation of bleeding, was
assessed in Group A. Successful haemorrhage control was achieved in 95
(88.8%) patients, while treatment failure occurred in 12 (11.2%) patients.
In Group B, successful outcomes were observed in 84 (78.5%) women,
with 23 (21.5%) experiencing failure (p=0.04). (Table I1)

Table Il presents the stratification of efficacy by demographics and
booking status for the two groups.

Figure 1: Booking status.
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M Booked Unbooked

Groups
Group A (Intrauterine balloon tamponade) Group B (Gauze packing)
n % n %
Education status Literate 44 41.1% 50 46.7%
Illiterate 63 58.9% 57 53.3%
Profession Job 37 34.6% 34 31.8%
House wife 70 65.4% 73 68.2%
Residence area Urban 48 44.9% 51 47.7%
Rural 59 55.1% 56 52.3%
Socioeconomic status Lower class 42 39.3% 48 44.9%
Middle class 43 40.2% 36 33.6%
Upper class 22 20.6% 23 21.5%
Booking status Booked 49 45.8% 47 43.9%
Unbooked 58 54.2% 60 56.1%
Table2: Comparison of efficacy between both groups
Groups P value
Group A (Intrauterine balloon tamponade) Group B (Gauze packing)
n % n %
Efficacy Yes 95 88.8% 84 78.5% 0.04
No 12 11.2% 23 21.5%
Table 3: Stratification of efficacy between both with respect to booking status and demographics
Groups P value
Group A (Intrauterine Group B (Gauze
balloon tamponade) packing)
n % n %
Booking status Booked Efficacy Yes 40 81.6% 41 87.2% 0.45
No 9 18.4% 6 12.8%
Unbooked Efficacy Yes 55 94.8% 43 71.7% 0.001
No 3 5.2% 17 28.3%
Education status Literate Efficacy Yes 44 100.0% 41 82.0% 0.003
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No
llliterate Efficacy Yes
No
Profession Job Efficacy Yes
No
House wife Efficacy Yes
No
Residence area Urban Efficacy Yes
No
Rural Efficacy Yes
No
Socioeconomic Lowver class Efficacy Yes
status No
Middle class Efficacy Yes
No
Upper class Efficacy Yes
No
Age groups 18to 30 Efficacy Yes
(Years) No
31to40 Efficacy Yes
No
BMI (Kg/m?) 181t024.9 Efficacy Yes
No
>249 Efficacy Yes
No
Discussion

The management of postpartum haemorrhage is a critical challenge in
obstetric practice, with the choice between intrauterine balloon
tamponade and uterine gauze packing continuing to generate scholarly
debate. The present study found that intrauterine balloon tamponade was
significantly superior to gauze packing for the management of PPH.
Aligned with the results of the present study, a study by Abul et al.
synthesised evidence from five studies involving 821 patients and
demonstrated that intrauterine balloon tamponade appeared superior to
uterine gauze packing for reducing intraoperative blood loss. This
comprehensive analysis also revealed that balloon tamponade was
associated with shorter operative time and reduced hospital stay (9). They
noted considerable heterogeneity across included studies, particularly in
outcomes related to minor and major postpartum haemorrhage,
underscoring the need for further randomised controlled trials to
strengthen the evidence base.

In another study conducted in Pakistan, Khan et al. examined 168 women
with atonic postpartum haemorrhage following vaginal delivery. They
reported that uterine balloon tamponade achieved haemostasis in 89.3%
of cases, compared with 72.6% with gauze packing (12).

The study by Wei et al. provided valuable insights, particularly regarding
placenta previa, comparing the double-balloon catheter with traditional
gauze packing in 204 women undergoing caesarean delivery. Their
findings showed that while both interventions achieved comparable
success rates (> 90%), balloon tamponade was associated with
significantly reduced total blood loss within 24 hours postpartum, lower
rates of postpartum haemorrhage, and decreased puerperal morbidity. The
study also documented lower visual analogue scale pain scores in the
balloon group, suggesting better patient comfort during the postoperative
period (13).

Suarez et al. examined uterine balloon tamponade in 91 studies involving
4729 women. They reported a pooled success rate of 85.9% for all causes
of postpartum haemorrhage. Their analysis showed that success rates
varied by aetiology, with uterine atony and placenta previa achieving the
highest success rates at 87.1% and 86.8%, respectively. In comparison,
placenta accreta spectrum and retained products of conception had lower
success rates at 66.7% and 76.8%, respectively. The study also reported
that balloon tamponade appeared to be more effective following vaginal
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12 19.0% 14 24.6%

36 97.3% 29 85.3% 0.06
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16.0% 14 23.7%

86 88.7% 65 79.3% 0.08

11 11.3% 17 20.7%
90.0% 19 76.0% 0.35
10.0% 6 24.0%

delivery than caesarean section and that condom-based devices
demonstrated comparable efficacy to commercially manufactured
balloons, which is an important consideration for resource-limited
settings.

The sociodemographic profile of the present study population revealed
important related factors that may influence obstetric outcomes. The
majority of patients in both groups were housewives, comprising 65.4%
in the balloon tamponade group and 68.2% in the gauze packing group.
This represented a setting where such interventions are frequently
employed. The residential distribution showed a slight majority of rural
patients in both groups, with 55.1% and 52.3% in Groups A and B,
respectively, while socioeconomic status showed that most patients
belonged to lower or middle socioeconomic classes. The booking status
showed that a substantial proportion of women in both groups were
unbooked, which may have implications for antenatal risk identification
and timely intervention. These demographic findings put the study
population in the broader framework of global maternal health concerns
as discussed by Suarez et al., who emphasised that the majority of
maternal deaths from haemorrhage occurred in low and middle-income
countries where access to comprehensive obstetric care remains limited
(14).

Conclusion

The study findings presented here revealed that intrauterine balloon
tamponade was significantly more effective than gauze packing in
controlling postpartum hemorrhage. These findings validate the use of
balloon tamponade as the first-line mechanical intervention for managing
postpartum haemorrhage.
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