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Safety and efficacy of intrauterine balloon
tamponade vs uterine gauze packing in managing
postpartum hemorrhage: A systematic review and
meta-analysis

Ahmad Abul, MBChB; Abdulrahman Al-Naseem, MBChB; Abdulwahab Althuwaini; Abdulredha Al-Muhanna;
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BACKGROUND: There is debate on whether uterine gauze packing or intrauterine balloon tamponade is safer and more effective as a surgi-
cal management option for treating postpartum hemorrhage.
OBJECTIVE: This study aimed to compare intra- and postoperative outcomes of intrauterine balloon tamponade and uterine gauze packing in
patients with postpartum hemorrhage.
STUDY DESIGN: A range of databases such as Cochrane and PubMed were searched using terms including “post-partum haemorrhage,”
“uterine balloon tamponade,” and “uterine gauze packing.” All observational studies comparing intrauterine balloon tamponade with uterine gauze
packing were included. Five studies were identified enrolling 821 adult patients diagnosed with postpartum hemorrhage. Primary outcomes
included blood loss volume, success rates, and maternal mortality. Secondary outcomes comprised requiring additional interventions, postopera-
tive hemoglobin levels, and requiring blood transfusions. Fixed and random models were used for analysis.
RESULTS: Intrauterine balloon tamponade seemed to be a superior option to uterine gauze packing. Intrauterine balloon tamponade was better
in reducing intraoperative blood loss, with a statistically significant improvement (P<.0001). Cases managed with intrauterine balloon tamponade
seemed to have statistically significant shorter operative time (P=.023) and hospital length of stay (P=.020) in one study.
CONCLUSION: Intrauterine balloon tamponade remains more effective and safer as a first-line surgical management option for postpartum
hemorrhage compared with uterine gauze packing.
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Introduction
Primary postpartum hemorrhage (PPH)
within the first 24 hours following deliv-
ery is a major contributor to maternal
mortality internationally,1 and carries a
maternal mortality risk of 1 in 100,000
deliveries in the United Kingdom.2

Uterine gauze packing (UGP), one of
the earliest methods of controlling uterine
bleeding described,3 is simple, quick, and
effective in managing PPH.4 However, it
has been a subject of controversy owing to
reported disadvantages, including infec-
tion risk, uterine trauma, and concealed
hemorrhage.3,5 Consequently, use of UGP
has declined,4 although it is still useful in
scenarios where, for example, uterine
atony is unresponsive to oxytocic agents.6

Intrauterine balloon tamponade
(IUBT) is a currently recognized tech-
nique used to avoid more invasive
approaches for PPH.+7 It is widely used
because of its simplicity and minimally
invasive nature. The Bakri tamponade
is the first balloon system specifically
designed to manage PPH, which dem-
onstrated remarkable success rates.8,9

Additional studies have been published
regarding IUBT and newer systems
have been described.10,11

The Royal College of Obstetricians
and Gynaecologists12 recommends that
surgical interventions be started as soon
as pharmacologic management of the
hemorrhage fails, and considers that
IUBT is a suitable first-line surgical
intervention in cases where uterine
atony is the main cause of bleeding.
Although guidelines recommend

IUBT as the first-line intervention,
some studies have shown that UGP
alone is sufficient to limit PPH and
applying IUBT can lead to more com-
plications. Although a recent systematic
review compared several interventions
for PPH,13 no quantitative meta-analy-
sis comparing UGP and IUBT has been
previously performed.
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Why was this study conducted?
Uterine gauze packing (UGP) and intrauterine balloon tamponade (IUBT) are
known techniques for managing postpartum hemorrhage (PPH). UGP is cur-
rently used to a lesser extent because of its risks. IUBT is a method developed to
treat PPH that is now recommended as a first-line option. There is debate on
whether UGP or IUBT is superior. No meta-analysis comparing UGP with
IUBT has been identified.

Key findings
This study demonstrates the superiority of IUBT over UGP. IUBT showed more
improvements compared with UGP, and IUBT patients had less intraoperative
bleeding and were less likely to require blood transfusions. Furthermore, IUBT
patients had shorter operating times and hospital stays.

What does this add to what is known?
Our findings support current guidelines recommending IUBT as a first-line tech-
nique. IUBT seems to be a safer and more effective method for managing PPH.

Original Research ajog.org
Materials and Methods
A systematic review and meta-analysis
were conducted as per the Preferred
Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA)
guidelines.14

Eligibility criteria
All randomized control trials (RCTs)
and observational studies comparing
IUBT with UGP for women with pri-
mary PPH were included. The interven-
tion group of interest was IUBT and the
comparator was UGP.

Primary outcomes
The primary outcomes were blood loss,
success rate of controlling bleeding, and
maternal mortality. Blood loss was further
defined as intraoperative or postoperative
blood loss (mL) and as including PPH
>1000 mL or <1000 mL. Success rate
was analyzed to include the number of
participants who had a successful opera-
tion without the need for any additional
interventions such as hysterectomy or
uterine artery embolization.

Secondary outcomes
The secondary outcomes included need
for secondary interventions including
hysterectomy and uterine artery emboli-
zation, intensive care unit (ICU) admis-
sion, postoperative hemoglobin, length of
stay in hospital, B-Lynch sutures, opera-
tive time, and blood transfusion.
2 AJOG Global Reports 2022
Literature search strategy
Two authors (AA and AAN) indepen-
dently searched the following electronic
databases: MEDLINE, Embase, CINAHL,
and the Cochrane Central Register of
Controlled Trials (CENTRAL) in addi-
tion to reference lists of included studies.
The search was run on September 30,
2020. Thesaurus headings, search opera-
tors, and limits in each of the above data-
bases were adapted accordingly. In
addition, World Health Organization
International Clinical Trials Registry
(http://apps. who.int/trialsearch/), Clini-
calTrials.gov (http://clinical- trials.gov/),
and the ISRCTN (International Standard
Randomised Controlled Trial Number)
Registry (http://www.isrctn. com/) were
searched for details of ongoing and
unpublished studies. No language restric-
tions were applied in our search strategies.
The search terminologies included
“gauze,” “gauze packing,” “chitosan-cov-
ered gauze,” “balloon tamponade instru-
mentation,” “balloon tamponade,”
“placenta praevia,” “placenta accreta,”
“retained placenta,” “uterine atony,”
“post-partum haemorrhage,” and “uterine
inversion.” The bibliographic lists of rele-
vant articles were also reviewed.
Selection of studies
The titles and abstracts of articles iden-
tified from the literature searches were
assessed independently by 2 authors
(AA and AAN). The full texts of
relevant reports were retrieved, and
articles that met the eligibility criteria of
our review were selected. Any discrep-
ancies in study selection were resolved
by discussion between the authors.

Data extraction and management
An electronic data extraction spread-
sheet was created in line with
Cochrane’s data collection form15 for
intervention reviews. The spreadsheet
was pilot-tested in randomly selected
articles and adjusted accordingly. Our
data extraction spreadsheet included
study-related data (first author, year of
publication, country of origin of the
corresponding author, journal in which
the study was published, study design,
study size, clinical condition of the
study participants, type of intervention,
and comparison), baseline demo-
graphics of the included populations
(age), and primary and secondary out-
come data. Two authors cooperatively
collected and recorded the results and
any disagreements were solved via dis-
cussion.

Data synthesis
Data synthesis was conducted using the
Review Manager (RevMan) 5.3 software
(Cochrane, London, United King-
dom).16 The extracted data were
entered into RevMan by 2 independent
authors (AA and AAN). The analysis
was based on the fixed-effects model. A
random-effects model was used only if
the heterogeneity was >75% (ie, high-
level). The results were reported in for-
est plots with 95% confidence intervals
(CIs).
For dichotomous outcomes, the odds

ratio (OR) was calculated between the 2
groups. The OR was the odds of an
event in the IUBT group vs the UGP
group. An OR of >1 for the primary
success rate outcome would favor the
IUBT group, an OR of <1 would favor
the UGP group, and an OR of 1 would
favor neither group. For all other out-
comes, an OR >1 would favor the UGP
group and an OR of <1 would favor the
IUBT group.
For continuous outcomes, the mean

difference (MD) was calculated between
the 2 groups. For intraoperative
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bleeding, a positive MD would favor the
UGP group, a negative MD would favor
the IUBT group, and an MD of 0 would
favor neither group. For postoperative
bleeding, data were reported as median
and range in 2 studies, hence quantita-
tive analysis could not be done and they
were reported qualitatively instead.
Assessment of heterogeneity
Heterogeneity among the studies was
assessed using the Cochran Q test (chi-
square). Inconsistency was quantified
by calculating I2 and interpreted using
the following guide: 0% to 25%, 25% to
75%, and 75% to 100% may represent
low, moderate, and high heterogeneity,
respectively.
Methodological quality and risk of
bias assessment
AAT and AAM independently
assessed the risk of bias for articles and
the methodological quality matching
the inclusion criteria. For randomized
trials, the Cochrane tool for evaluating
risk of bias17 was used. Domains
assessed included selection bias, perfor-
mance bias, detection bias, attrition
bias, reporting bias, and other sources.
RCTs were classified as having low,
unclear, and high risk of bias. For non-
randomized studies, the Newcastle
−Ottawa scale was used,18 which
applies a star grading system to assess
studies in terms of 3 domains: selection,
comparability, and exposure. The total
maximum score for each study is 9
stars.
Ethical approval
Because of the nature of this study in
regard to obtaining relevant data, ethi-
cal approval was not required.
Results
Literature search results
Our search strategy retrieved 41 studies.
After a thorough screening of the
retrieved articles, the authors identified
5 studies in total that met the eligibility
criteria (Figure 1).
Description of studies

Guo et al. A single-center retrospective
cohort study was performed by Guo C
et al between January 2010 and Septem-
ber 2014. A total of 165 participants
were included in the study.5 These were
patients with PPH following cesarean
delivery who had failed to respond to
conventional first-line treatments (eg,
uterotonics or massage and mechanical
compression). The cases were treated
with either UGP (99 individuals) or
Bakri balloon tamponade (66 individu-
als), as determined by the practitioner.

Dueckelmann et al. Dueckelmann
et al19 performed a single-center retro-
spective cohort study that included 78
women who had delivered and devel-
oped PPH that did not respond to stan-
dard first-line management (eg,
uterotonics, massage, and volume
replacement) and therefore received
intrauterine packing from October 2016
to June 2018; 47 participants received a
Celox gauze tamponade, whereas 31
received a Bakri balloon tamponade.
The type of intrauterine packing used
for each patient was decided by the
responsible obstetrician.

Lin et al. A single-center retrospective
study was conducted by Lin et al,
including 162 patients who were diag-
nosed with placenta previa and had
cesarean delivery.20 To control hemor-
rhage associated with placenta previa,
98 of the 162 included participants
received a Bakri balloon tamponade,
whereas the other 64 patients under-
went UGP. The use of either Bakri bal-
loon tamponade or UGP was decided
by the attending obstetrician.

Wei et al. Wei et al21 conducted an
open-label, multicenter RCT from June
2015 to December 2017. A total of 204
adult patients who were diagnosed with
placenta previa, required cesarean deliv-
ery, and did not respond to conservative
treatment measures (eg, uterotonics,
suturing, and devascularization) across
3 hospitals in China were involved.
Computer-generated random numbers
were used to randomly split patients
into treatment with either gauze pack-
ing or a double-balloon catheter that
the study group had designed.

Ashraf et al. Ashraf et al22 conducted a
single-center RCT in the department of
obstetrics and gynecology of a tertiary-
care hospital in Lahore. The study
included 212 female patients with pri-
mary PPH following vaginal delivery
who did not respond to conventional
medical management. Patients were
randomly divided into 2 groups: group
A, in which patients were managed with
condom balloon tamponade, and group
B, in which uterovaginal packing was
applied using roll gauze and epipad to
manage the bleeding.

Primary outcomes

Blood loss. We assessed intraoperative
and postoperative estimated blood loss
(mL) and the number of patients with
PPH <1000 mL and >1000 mL. Guo
et al5 and Wei et al21 reported PPH
<1000 and >1000 mL. Wei et al21 and
Lin et al20 reported intraoperative and
postoperative blood loss. Dueckelmann
et al19 only reported postoperative
blood loss.

Minor postpartum hemorrhage <1000
mL. PPH <1000 mL was reported in 2
studies enrolling 369 patients (Figure 2).
No statistically significant difference
was observed in the OR analyses
between IUBT and UGP (OR, 2.16; 95%
CI, 0.72−6.49; P=.02). A high level of
heterogeneity was found among the
studies (I2=83%; P=.02).

Major postpartum hemorrhage >1000
mL. PPH >1000 mL was reported in 2
studies enrolling 369 patients (Figure 3).
No statistically significant difference
was observed in the OR analyses
between IUBT and UGP (OR, 0.46; 95%
CI, 0.15−1.39; P=.17). A high level of
heterogeneity was found among the
studies (I2=83%; P=.02).

Intraoperative estimated blood loss (mL)
. Intraoperative blood loss was quanti-
tatively assessed in 2 studies enrolling
374 patients (Figure 4). A statistically
2022 AJOG Global Reports 3
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FIGURE 1
PRISMA flow diagram

The PRISMA diagram details the search and selection processes applied during the overview.
PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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significant difference was observed in
the MD analysis between IUBT and
UGP (P<.0001), with a much lower
overall bleeding observed in IUBT. A
low level of heterogeneity was observed
among the studies (I2=0%; P=.34).
Wei et al21 also reported intraopera-

tive bleeding; however, it could not be
quantitatively measured because the
study used median and range variables.
No significant difference was observed
4 AJOG Global Reports 2022
between IUBT and UGP (P=.39), but
intraoperative bleeding was higher in
the UGP group.

Postoperative estimated blood
loss. Postoperative estimated blood loss
(in mililiters) was reported in 3 studies
enrolling 444 patients. Quantitative anal-
ysis was not possible because 1 of the
studies (Lin et al20) reported MD and
standard deviation, whereas the other 2
(Wei et al21 and Dueckelmann et al19)
reported median and range. Lin et al20

and Dueckelmann et al19 both reported
an insignificant difference in postopera-
tive bleeding (P=.510 and P=.225,
respectively), whereas Wei et al21

reported a significant difference (P<.01)
favoring IUBT over UGP.

Success rates. We assessed success rates
as the number of successful operations

http://www.ajog.org


FIGURE 2
Forest plot of IUBT vs UGP—PPH <1000 mL

Quantitative analysis showing the odds ratio in PPH <1000 mL reported by Guo et al5 and Wei et al.21

CI, confidence interval; IUBT, intrauterine balloon tamponade; M-H, Mantel-Haenszel; PPH, postpartum hemorrhage; UGP, uterine gauze packing.
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(in percentage) without the need for any
additional interventions such as hyster-
ectomy or uterine artery embolization.
Maternal mortality was denoted as
women who died in the puerperium.
Both Guo et al5 and Wei et al21 reported
the 2 outcomes.
In Figure 5, the number of successful

operations was reported in 2 studies
enrolling 369 patients. No statistically
significant difference was observed in the
OR analyses between IUBT and UGP
(OR, 0.97; 95% CI, 0.48−2.00; P=.94). A
low level of heterogeneity was found
among the studies (I2=0%; P=.42).

Maternal mortality. Maternal mortality
was observed in 2 studies enrolling 369
patients (Figure 6). No statistically sig-
nificant difference was observed in the
OR analyses between IUBT and UGP
(OR, 0.69; 95% CI, 0.18−2.65; P=.58). A
high level of heterogeneity was found
among the studies (I2=79%; P=.03).
FIGURE 3
Forest plot of IUBT vs UGP—PPH >10

Reported by Guo et al5 and Wei et al.21

CI, confidence interval; IUBT, intrauterine balloon tamponade; M-H, M

Abul. Safety and efficacy of intrauterine balloon tamponade vs
Secondary outcomes
Requiring secondary intervention. We
assessed the effect of other secondary
interventions including hysterectomy,
uterine artery embolization and B-
Lynch sutures. These outcomes were
reported in all included studies apart
from Ashraf et al,22 enrolling a total of
609 patients.

Hysterectomy. Figure 7 shows the need for
hysterectomy following the IUBT or
UGP procedures. No statistically signifi-
cant difference was observed in the OR
analyses between IUBT and UGP (OR,
1.69; 95% CI, 0.50−5.71; P=.40). A
moderate level of heterogeneity was
found among the studies (I2=34%;
P=.21).

Uterine artery embolization and B-Lynch
sutures. Figure 8 shows the need for uter-
ine artery embolization following IUBT
00 mL

antel-Haenszel; PPH, postpartum hemorrhage; UGP, uterine gauze pac

uterine gauze packing in managing postpartum hemorrhage. A
or UGP procedures and the use of B-
Lynch sutures. In terms of emboliza-
tion, no statistically significant differ-
ence was observed in the OR analyses
between IUBT and UGP (OR, 1.17; 95%
CI, 0.55−2.49; P=.68). With regard to
the use of B-Lynch sutures, no statisti-
cally significant difference was observed
in the OR analyses between the IUBT
and UGP groups (OR, 2.27; 95% CI, 0.4
−12.84; P=.35). The heterogeneity for
the use of embolization and B-Lynch
sutures was overall low among the
studies that reported these outcomes
(I2=0%; P=.93).
Intensive care unit admission. Three
studies reported ICU admissions
(Dueckelmann et al,19 Lin et al,20 and
Wei et al21), all of which found no sig-
nificant differences for the number of
ICU admissions between the 2 groups.
king.

m J Obstet Gynecol Glob Rep 2022.
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FIGURE 5
Forest plot of IUBT vs UGP—primary success

Reported by Guo et al5 and Wei et al.21

CI, confidence interval; IUBT, intrauterine balloon tamponade; M-H, Mantel-Haenszel; UGP, uterine gauze packing.
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FIGURE 4
Forest plot of IUBT vs UGP—intraoperative blood loss (mL)

Reported by Ashraf et al22 and Lin et al.20

CI, confidence interval; IUBT, intrauterine balloon tamponade; IV, inverse variance; SD, standard deviation; UGP, uterine gauze packing.
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Operative time. According to Lin
et al,20 there was a significant difference
(P=.023) in the length of the operation
favoring IUBT over UGP (97.8§17.7 vs
108.2§16.9 minutes). In contrast, Wei
et al21 reported a similar operative time
for IUBT and UGP.
FIGURE 6
Forest plot of IUBT vs UGP—materna

Reported by Guo et al5 and Wei et al.21

CI, confidence interval; IUBT, intrauterine balloon tamponade; M-H, M

Abul. Safety and efficacy of intrauterine balloon tamponade vs
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Length of stay in hospital. Two studies
reported the length of hospital stays.
According to Wei et al,21 a shorter post
−cesarean-delivery hospital stay was found
in the double-balloon catheter group (4
days) compared with the gauze group (5
days). Similarly, a shorter hospital stay was
l mortality

antel-Haenszel; UGP, uterine gauze packing.

uterine gauze packing in managing postpartum hemorrhage. A
reported by Lin et al20 (P=.020) for the
Bakri balloon tamponade, with a mean of
3.79§0.89 days as opposed to the mean of
4.12§0.85 days in the UGP group.

Postoperative hemoglobin. According to
Lin et al,20 there was no significant
m J Obstet Gynecol Glob Rep 2022.
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FIGURE 7
Forest plot of IUBT vs UGP—requiring hysterectomy

Reported by Guo et al,5 Wei et al,21 Lin et al,20 and Dueckelmann et al.19

CI, confidence interval; IUBT, intrauterine balloon tamponade; M-H, Mantel-Haenszel; UGP, uterine gauze packing.

Abul. Safety and efficacy of intrauterine balloon tamponade vs uterine gauze packing in managing postpartum hemorrhage. Am J Obstet Gynecol Glob Rep 2022.
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difference in postoperative hemoglobin
between the 2 groups, with a mean of
8.5§1.4 g/dL for the Bakri balloon tam-
ponade group and 8.1§1.3 g/dL for the
UGP group. Wei et al21 also reported
no significant difference between the 2
groups, with the catheter and gauze
groups having mean hemoglobin levels
FIGURE 8
Forest plot of IUBT vs UGP—requiring

Requiring UAE was reported by Guo et al,5 Dueckelm
al19 and Lin et al.20

CI, confidence interval; IUBT, intrauterine balloon tamponade; M-H, M

Abul. Safety and efficacy of intrauterine balloon tamponade vs
of 102.8§15.8 g/L and 97.5§15 g/L,
respectively.

Blood transfusion. The number of
transfusions was reported in 2 studies.
Lin et al20 showed a significant differ-
ence (P=.06) favoring the IUBT group,
in which only 9 patients required a
UAE and B-Lynch sutures

ann et al,19 Lin et al,20 and Wei et al.21 Requiring B

antel-Haenszel; UAE, uterine artery embolization; UGP, uterine gauze pa

uterine gauze packing in managing postpartum hemorrhage. A
transfusion, as opposed to the 17
patients who required it in the UGP
group. Conversely, Wei et al21 reported
minimal differences in the number of
patients requiring either red blood cell
(17 vs 16) or allogeneic (37 vs 36)
transfusions for IUBT and UGP,
respectively.
-Lynch sutures was reported by Dueckelmann et

cking.

m J Obstet Gynecol Glob Rep 2022.
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TABLE 1
Characteristics of the studies included in this systematic review and meta-analysis

Study (y) Country and journal
Single/
multicenter

Population
(cause of
bleeding) Type of intervention Study design

Age (include mean
+SD or median
+range)

Previous
cesarean
delivery

Total
sample
size (n)

Intervention
group—
intrauterine
balloon
tamponade

Control
group—UGP

Guo et al,5

(2015)
China: International
Journal of Clinical
and Experimental
Medicine

Single Cesarean
delivery

Bakri balloon tampo-
nade vs UGP (sterile
cotton gauze)

Retrospective cohort NR NR 165 66 99

Dueckelman
et al19

(2019)

Germany: European
Journal of Obstet-
rics & Gynecology
and Reproductive
Biology

Single Postpartum
hemorrhage

Bakri balloon tampo-
nade vs UGP (Celox
chitosan gauze)

Retrospective cohort 33.7 (§6.6) vs
31.4 (§5.9)

NR 78 31 47

Lin et al,20

(2020)
China: Journal of
International
Medical Research

Single Placenta pre-
via, under-
went cesar-
ean delivery

Bakri balloon tampo-
nade vs UGP

Retrospective
comparative study

33.09§4.55 vs
33.34§4.75

40 vs 25 162 98 64

Wei et al,21

(2020)
China: Medicine Multicenter Placenta

previa
Double balloon tam-
ponade vs UGP

Randomized
controlled trial

31.1§4.9 vs
32.2§4.8

21 vs 18 204 102 102

Ashraf et al, 22

(2018)
Pakistan:
Annals of King
Edward Medical
University

Single Postpartum
hemorrhage

Balloon (condom)
tamponade vs UGP

Randomized
controlled trial

29.22§6.52 vs
29.05§6.802

NR 212 106 106

NR, not reported; SD, standard deviation; UGP, uterine gauze packing.

Abul. Safety and efficacy of intrauterine balloon tamponade vs uterine gauze packing in managing postpartum hemorrhage. Am J Obstet Gynecol Glob Rep 2022.

O
riginalR

esearch
ajog.org

8
AJOG

GlobalReports
2022

http://www.ajog.org


ajog.org Original Research
Discussion
IUBT showed a better effect when com-
pared with UGP in terms of managing
intraoperative blood loss shown by the
results of the analyses. Intraoperative
blood loss (in mililiters) showed an MD
of �69.78, demonstrating a significant
(P<.0001) improvement in the IUBT
group compared with controls
(Figure 4). Conversely, there were no
significant differences in all the other
outcomes (P>.05). There was a variable
range of heterogeneity (from low to
high) for all outcomes.
In addition to the outcomes men-

tioned above, the findings of this study
regarding many secondary outcomes
demonstrated higher effectiveness of
IUBT relative to UGP. IUBT overall
was found to have shorter operative
time and length of hospital stay. In
addition, IUBT patients were less likely
TABLE 2
Assessment of risk of bias of the rand
First author (y) Bias

Wei et al,21 (2020) Random sequence gener

Allocation concealment (

Blinding of participants a
mance bias)

Blinding of outcome asse
bias)

Incomplete outcome data

Selective reporting (repor

Other bias

Ashraf et al,22 (2018) Random sequence gener

Allocation concealment (

Blinding of participants a
mance bias)

Blinding of outcome asse
bias)

Abul. Safety and efficacy of intrauterine balloon tamponad
to require blood transfusions in cases of
PPH. However, there was no notable
difference in terms of ICU admissions,
postoperative hemoglobin levels, and
need for secondary interventions such
as hysterectomy and uterine artery
embolization.

Although current guidelines favor
IUBT over UGP, the literature compar-
ing these interventions is limited, and
the superiority of one intervention over
the other is still debatable. This study
has considered the best evidence avail-
able comparing the effectiveness of
IUBT and UGP as surgical interven-
tions for managing PPH. It is certain
that both interventions are safe and effi-
cacious when managing PPH. This
analysis suggests the likelihood that the
2 interventions are equally effective
given that significant differences were
not observed in most outcomes.
omized trials using the Cochrane Collab
Authors’ judgment Supp

ation (selection bias) Low risk Rand
ate

selection bias) Low risk Alloc
sur
me
ope

nd personnel (perfor- High risk
Op

ssment (detection Unclear risk
No

(attrition bias) Low risk No m

ting bias) Low risk Presp

Low risk Simil

ation (selection bias) Low risk Parti
ter

selection bias) Unclear No in

nd personnel (perfor- Unclear No in

ssment (detection Unclear No in

e vs uterine gauze packing in managing postpartum hemorrhag
Notwithstanding, it is clear from our
analysis that IUBT is significantly supe-
rior to UGP in reducing intraoperative
blood loss. Consequently, this meta-
analysis suggests no change in practice
and supports the guidelines recom-
mending IUBT as the first-line inter-
vention to implement in cases where
pharmacologic agents fail to control
PPH. This is in keeping with the recom-
mendation of IUBT over UGP by Ash-
raf et al,22 Lin et al,20 and Wei et al.21

Studies directly comparing the 2 inter-
ventions are sparse, which is why more
RCTs and clinical trials are required to
draw better conclusions and improve
the reliability of the evidence.
Table 1−3
In this meta-analysis, findings from

relevant studies were summarized, and
the risk of bias was assessed for each of
the included studies. The study designs
oration tool
ort for judgment

omization achieved using computer-gener-
d codes.

ation sealed in envelope by statistician; all
geons were blinded. Allocation of tamponade
thod revealed by nurse immediately before
ration.

en-label study.

information given.

issing outcome data.

ecified primary outcomes reported.

ar baseline characteristics in both groups.

cipants were randomly assigned using a lot-
y method.

formation given.

formation given.

formation given.
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TABLE 3
Assessment of quality of nonrandomized studies with the Newcastle
−Ottawa scalea

Study (y) Selection Comparability Exposure

Dueckelmann et al,19 (2019) **** * ***

Lin et al,20 (2020) **** * *

Guo et al,5 (2015) **** * **
a The Newcastle−Ottawa scale, which applies a star grading system for analysis, was used to assess the quality of the 3 non-
randomized studies.

Abul. Safety and efficacy of intrauterine balloon tamponade vs uterine gauze packing in managing postpartum
hemorrhage. Am J Obstet Gynecol Glob Rep 2022.

Original Research ajog.org
were standardized, and the inclusion
and exclusion criteria predefined.
Though both interventions share a simi-
lar mechanism by which PPH is con-
trolled, this had no effect on results
subsequently. Five studies were
included with a sample size of 821
enrolled patients. Two of the 5 included
trials were RCTs and 3 were not ran-
domized. The Newcastle−Ottawa scale
was used to assess the quality of the
nonrandomized studies. Thus, the find-
ings of this meta-analysis were based on
the best available evidence. However,
the inherent limitations of this study
must be taken into account when study-
ing the reported outcomes. Only 5 stud-
ies were included, and 3 of them were
retrospective, meaning that patients
were not randomized and there was a
higher risk of selection bias. Although
821 patients were included in the study,
this may not be considered sufficient to
draw definite conclusions. In addition,
variables such as the skill level of staff
performing these interventions may
have affected the outcomes. Further-
more, mode of delivery (ie, cesarean or
vaginal delivery) is a confounding factor
that has not been accounted for in this
meta-analysis. Ashraf et al22 included
patients undergoing vaginal delivery in
contrast to all other studies, which
included cesarean deliveries.

Conclusions
Although the evidence is limited, with
only 5 studies comparing IUBT and
UGP, the results of this meta-analysis
suggest that IUBT is superior in
10 AJOG Global Reports 2022
minimizing intraoperative bleeding
compared with UGP alone in women
with primary PPH while also not
increasing the likelihood of adverse
events such as ICU admissions. The
authors suggest that further RCTs to be
performed to support these findings. &
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