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Abstract

Postpartum hemorrhage is excessive bleeding that occurs after delivery due to blood loss of 500 mL
in a standard delivery or 1,000 mL in a cesarean delivery. Postpartum hemorrhage is divided into
primary and secondary and classified based on the 4 Ts: tone, trauma, tissue, and thrombin. Uterine
atony is the most common cause. The use of uterine tamponade is an option to treat postpartum
hemorrhage (PPP) because it is relatively non-invasive, with a success rate of more than 80%. Using
uterine tamponade is easy and quite simple but requires hands-on training to increase confidence in
installing uterine tamponade. The literature sources used are Google Scholar, Pubmed, Science Direct,
Hindawi, Medline, and Cochrane. After obtaining appropriate literature, the literature is compiled.
Uterine tamponade is a second-line treatment for uterine atony that does not respond to uterotonics.
Based on the literature search that has been carried out, uterine tamponade is an effective therapy for
PPH, is easy to use, and has a low risk of harm with a success rate of 80-87.3%. The use of uterine
tamponade can also significantly reduce the need for invasive procedures. Uterine atony is the most
common cause of PPH, which results in morbidity and mortality. Uterine tamponade has been proven
to be effective, safe, practical, and cheap to treat PPH in daily practice. Further research may be needed
in Indonesia to determine the effectiveness of uterine tamponade in treating uterine atony.
Keywords: Uterine Atonia, Uterine Tamponade, Postpartum Hemorrhage

1. Introduction

Postpartum hemorrhage (PPP) is excessive bleeding that occurs after childbirth. Blood
loss that occurs as much as 500 mL in normal delivery, 1,000 mL in cesarean delivery, or
more or signs and symptoms of hypovolemia in the first 24 hours after delivery up to 12 weeks
postpartum. Early or primary postpartum hemorrhage occurs in the first 24 hours after delivery
and is the most common type. Secondary postpartum hemorrhage occurs after the first 24
hours. The causes of PPP can be classified based on the 4 T mnemonic: tone, trauma, tissue,
and thrombin. Uterine atony is the most common cause of PPH, accounting for up to 80% of
all cases. Uterine atony is caused by dysfunctional hypercontractility of the myometrium
immediately after the baby and placenta are born. Uterine atony may develop in women with
leiomyoma, multifetal pregnancies, polyhydramnios, and fetuses that are large for gestational
age. Bimanual uterine compression should be considered as first-line management of uterine
atony. Second-line management is uterine tamponade with a Foley catheter or other special
intrauterine balloon catheter, the effectiveness of which reaches 80-90% (Watkins & Stem,
2020; Feduniw et al., 2020).

The use of uterine tamponade has been used in recent years. The use of uterine
tamponade is an option to treat PPH because it is relatively noninvasive with a success rate of
more than 80% (Kong & To, 2018). It has been proven that uterine tamponade has a good
success rate in women with PPH caused by uterine atony after vaginal delivery (Suarez et al.,
2020). Using uterine tamponade is easy and quite simple but requires hands-on training to
increase confidence in installing uterine tamponade (Finlayson et al., 2020). Therefore, this
study aims to analyze the effectiveness, and safety and examine further uterine tamponade in
PPH.
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2. Method

Grouping Findings

After the content review is complete, researchers can group relevant findings into several
categories or sub-topics, according to the main aspects that need to be discussed in the
discussion. For example, information about the definition of uterine atony can be grouped in
one category, the mechanisms of occurrence in another, and so on. This grouping helps in
presenting data systematically in the discussion section.

Comparative Analysis

In the discussion, researchers can carry out comparative analysis between various relevant
literature sources. This comparative analysis helps in highlighting similarities and differences
in views, findings, or methods found in different literatures. Researchers can identify
convergences of views or contradictions that need to be clarified.

Conclusion

After in-depth data analysis, the researcher can draw up conclusions that describe key findings
from the literature. This conclusion includes the understanding gained about uterine atony,
uterine tamponade, as well as how uterine tamponade is used in the management of uterine
atony. Conclusions may also include practical implications of these findings in the context of
clinical care.

Identify Deficiencies or Weaknesses

In the discussion section, researchers can also identify deficiencies or weaknesses in the
literature being analyzed. These include potential bias in the study, lack of strong clinical data,
or areas of research that need to be deepened. This identification can be the basis for further
research suggestions.

Clinical Relevance

The discussion section may also include an emphasis on the clinical relevance of the findings.
Researchers can discuss how knowledge gained from literature analysis can influence clinical
practice, treatment policies, or the development of new tools and methods in the management
of uterine atony. By completing this data analysis, the study will provide a comprehensive
understanding of the topic under study, illustrate its scientific contributions, and provide a
basis for readers to understand more deeply the use of uterine tamponade in the management
of uterine atony as well as the potential for further research development in the future.

3. Research Results and Discussion

a) Uterine Atony

Definition

Postpartum hemorrhage is a condition of blood loss of more than 500 mL in vaginal delivery
and more than 1,000 mL in cesarean section (Bienstock et al., 2021). The American College
of Obstetrics and Gynecology in 2017 redefined PPH as a condition of blood loss of more
than 1,000 mL accompanied by signs and symptoms of hypovolemia within 24 hours after
birth, regardless of the method of birth (Shields et al., 2017). Based on the time, PPP is divided
into primary and secondary. Primary postpartum hemorrhage occurs within 24 hours after
birth, while those that occur after 24 hours to 12 weeks after birth are called secondary PPH
(Kasap et al., 2016). Primary postpartum hemorrhage consists of uterine atony, genital tract
laceration, retained placenta, uterine inversion, abnormal placenta, and coagulation disorders.
Secondary postpartum hemorrhage consists of retained products of conception, infection,
subinvolution of the placental site, and inherited coagulation deficits (Bienstock et al., 2021).
(Uterine atony is a condition where contractions of the myometrium decrease so that the
uterus, after delivery, becomes flaccid and unable to provide adequate compression for
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hemostasis to occur (Ignacio et al., 2020; Kim et al., 2022). Uterine atony is known to be the
most common cause of PPH compared to other causes (Li et al., 2022).

Epidemiology

Postpartum hemorrhage is one of the most common causes of mortality and morbidity
worldwide (Cochrane Pregnancy and Childbirth Group, et al., 1996). Based on data from the
World Health Organization (WHO), every year, 14 million women experience PPH, and this
results in around 70,000 maternal deaths globally (Wang et al., 2023). In general, the continent
that has the most cases is Africa, namely around 33.9%, followed by Asia, namely 30.8% of
cases ((Feduniw et al, 2020). A total of 1,320 mothers in Indonesia died due to PPP in 2021.
The provinces in Indonesia which has the highest number of cases is West Java, namely 235
cases (Ministry of Health, 2021). Based on the causes of PPH, uterine atony is the most
common cause, namely around 60% - 80% and causes maternal deaths around 20-30%.
Genital tract lacerations range from 16.7%, placental abnormalities range from 4% - 35%, and
coagulopathy, for example, due to anticoagulant treatment or Disseminated Intravascular
Coagulation (DIC) disease, is around 7.4% (Feduniw et al., 2020).

Mechanism

Bleeding that continues even though the uterus has appropriately contracted indicates a
laceration. Fresh red blood can indicate bleeding originating from the arteries. Constant
seepage causes relatively faster blood loss. Some cases show that after separation of the
placenta, blood may not come out through the vagina but collects in the uterine cavity to more
than 1,000 mL (Pugh, 1981). Uterine atony refers to the inadequate contraction of the
myometrial cells of the uterine corpus in response to endogenous oxytocin released during
labor. This causes postpartum hemorrhage because placental detachment disrupts the spiral
arteries, which uniquely lack muscle and rely on contraction to mechanically compress them
into a hemostatic state (Gill et al., 2018).

Risk Factors

Some known risk factors that can cause PPH are a previous history of PPH, chorioamnionitis,
uterine overdistension due to multiple pregnancies, complications in pregnancy (maternal
anemia, hypertension in pregnancy, gestational diabetes mellitus), macrosomia or
polyhydramnios, therapeutic use of magnesium sulfate, general anesthesia, prolonged labor,
reduction or augmentation of labor, primiparity, episiotomy, abnormal placenta, amniotic
fluid embolism, and congenital abnormalities (such as Von Willebrand disease) (Li et al.,
2022; Feduniw et al, 2020).

b) Uterine Tamponade

Definition

Uterine tamponade is an effective method used to control PPH caused by uterine atony, which
is not effective with the use of uterotonic drugs (Balki & Wang, 2021). Uterine tamponade is
a device consisting of a silicone rubber or plastic balloon that will be inserted into the uterine
cavity. Then, the balloon will be inflated using sterile fluid (Figure 1). The inflated balloon
will exert outward pressure on the uterus, achieving a tamponade effect to prevent further
bleeding. Uterine tamponade can be administered using improvised or specially designed
devices. The improvised trap he was referring to would be a balloon catheter. Balloon
catheters are designed for purposes other than treating PPH. Uterine tamponades designed
explicitly for the treatment of PPH are the Bakri balloon, the Ebb (Belfort-Dildy) tamponade
system, the Ellavi balloon, and the BT-Cath balloon (Pinggrav et al., 2021).

Figure 1

Uterine tamponade. A. balloon bakri. B. catheter tamponade 4
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Mechanism

The working procedure for uterine tamponade is to facilitate blood in the uterine blood vessels
and small vacuoles from the rough surface to clot, thereby stopping PPH. Therefore, balloon
tamponade should be performed as early as possible before DIC occurs. 11 Positive pressure
exerted on the myometrial wall in the uterus and the base of the endometrial arteries, as well
as changes in the uterine wall due to distension are also mechanisms of uterine tamponade in
stopping PPH (Seidel et al., 2018; Philips et al., 2023). Hemostasis can also be due to
hydrostatic pressure on the radial artery, which is exposed to the placental bed (Seidel et al.,
2018).

Types and How to Use

Traditional Balloon Tamponade

1) Intrauterine balloon tamponade

An intrauterine balloon may be placed after a vaginal or cesarean delivery. Techniques used
for placement include transvaginal placement, with or without ultrasound guidance, or
hysterotomy at the time of cesarean delivery. Insertion during cesarean delivery, the balloon
is inflated after hysterotomy closure. This is so that the balloon does not get sewn up during
closing. Vaginal packing is recommended in dilated cervixes to avoid expulsion. The Ebb
balloon is a 2-chamber system, one placed intrauterine and the other external to the cervix as
additional tamponade and to avoid expulsion (Philips et al., 2023).

2) Condom Catheter

World Health Organization (WHQO) recommends the use of balloon catheters because their
use has been proven to be simple, effective, and cheap. Muchlis et al. (2021), stated that
catheter condoms require a longer time than Bakri balloons to achieve hemostatic conditions.
How to use it is: (1) label each condom, (2) insert the catheter into the condom, (3) tie the
condom to the catheter using a 10 cm string at 3 cm from the end of the condom, (4) connect
the catheter to the macro IV infusion tube and infusion bottle, (5) placing the condom on a
flat table, (6) simultaneously administering the fluid infusion by releasing the clamp, (7)
starting a fluid infusion of 500 mL to a maximum volume of 5000 mL (based on theory), (8)
leaving it for 2 x 24 hours (Muchlis et al, 2021).
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World Health Organizationpublished new recommendations on the use of uterine
balloon tamponade for the treatment of PPH. Uterine balloon tamponade is recommended for
the treatment of PPH due to uterine atony after vaginal delivery in women who do not respond
to standard first-line treatment with met conditions such as surgical intervention and access to
blood products can be achieved quickly if necessary. The first-line treatment protocol for
primary PPH (including the use uterotonics, tranexamic acid, intravenous fluids) is available
and applied routinely, pother causes of postpartum hemorrhage (retained placental tissue,
trauma) can be ruled out reasonably, this action is carried out by health workers who are
trained and skilled in the management of PPH including the use of uterine balloon tamponade,
the mother's condition can be monitored regularly and adequately for immediate identification
of signs decline (World Health Organization, 2021; Weeks et al., 2022).

c) Relationship between Uterine Atonia and the Use of Uterine Tamponade

A study conducted by Tindel et al. (2013) from 13 studies of 241 patients found that uterine
tamponade successfully treated PPH in 234 patients. This study concluded that uterine
tamponade is an effective therapy for PPH, is easy to use, and has a low risk of harm (Tindell
et al., 2013). This is in line with research by Dey et al. (2020), which states that the success
of uterine tamponade in treating PPH is 80%, so it is recommended for therapy for refractory
PPH (Dey al al., 2022). Research conducted by Suarez et al. (2020) from 91 studies with 4729
patients, cited in the study by Phillips et al. (2023), also obtained similar results. The success
rate for uterine tamponade in treating PPH is 86%, with the highest success rate in cases of
uterine atony, namely 87%. This study also states that the success rate for using tamponade
for PPH in vaginal delivery is higher, namely 87%, compared to 82% for cesarean delivery.
A study conducted by Phillips et al. (2023) stated that the use of uterine tamponade after being
given uterotonics provided significantly lower results for invasive procedures compared to the
group that did not use uterine tamponade. Research conducted by Suarez et al. (2020)
concluded that the success of condom-type uterine tamponade was comparable to Bakri
balloon uterine tamponade.

According to a study conducted by Kong & To (2018), of the 81 cases of uterine
tamponade use, cited in a study conducted by Phillips et al. (2023) stated that the use of uterine
tamponade <1,400 mL with a positive tamponade test is a predictor of successful use of uterine
tamponade. A positive tamponade test is defined as blood drained from the uterus <50 mL
after 30 minutes of uterine tamponade installation (Phillips et al., 2023). Based on a study
conducted by Dey et al. (2020) stated that 4-6 hours is sufficient to overcome PPP effectively.
This is in line with a retrospective cohort study of 274 patients conducted by Phillips et al.
(2023); this study states that removal of uterine tamponade is recommended <12 hours after
bleeding has improved to reduce the frequency of postpartum fever. Dey et al. (2020) stated
in their study that antibiotic prophylaxis is recommended to prevent the risk of infection from
using uterine tamponade. This statement was also mentioned in research conducted by Leduc
et al. (2018), This study also states that oxytocin infusion may be needed when using
tamponade, even after PPH has resolved, to maintain uterine tone. A study conducted by
Ching et al. (2019) stated something similar, where uterine tamponade was used together with
oxytocin infusion to facilitate uterine contractions.

Bakri balloon tamponade is recommended to treat severe PPH because of its large
capacity of 500 mL, a central drainage tube to prevent blood accumulation and clotting, and
ease of use (Dey et al., 2020). The double compression method can be used after the Bakri
balloon fails to treat PPP. A study conducted by Guo et al. (2018) on 305 cases of PPH found
that the success rate of using uterine tamponade was 87.3% (124 of 142 patients) compared
to the group using the double compression method, namely 96.3% (157 of 163 patients).
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Double compression can help stop active bleeding from the detachment surface of the placenta
in uterine atony. Applying double pressure to the uterus with an abdominal compression
bandage and uterine tampon is an economical and practical method. This method is also safe
and does not cause uterine rupture or necrosis, other complications, or the risk of post-
operative morbidity (Guo et al., 2018).

Another method used to treat PPH is a uterine sandwich. This method applies sutures
into and above the uterus as external compression of the uterus to maintain uterine
compression in combination with uterine tamponade. Balki et al. (2021) stated that the success
rate using this method reached >95%. Another method reported in a study conducted by
Kinugasa et al. (2015) was an intrauterine balloon catheter covered with gauze impregnated
with tranexamic acid. There were two cases of refractory PPH with bleeding of approximately
2,800 mL and 5,000 mL who had been given uterotonics reported in the study. The patients'
postpartum hemorrhage resolved after using this method, and both patients were discharged
from the hospital stable. This method is a combination of mechanical compression and the use
of topical antifibrinolytic agents, which results in complete hemostasis without the need for
additional therapy. Further research is needed to determine the effectiveness and safety of this
method (Kinugasa et al., 2015).

A study conducted by Kamencic et al. (2020) on 133 cases of severe PPH with 54
cases of uterine atony, 75 of whom had vaginal births and 65 of whom had cesarean deliveries,
concluded that women with PPH are at risk of experiencing PPH in subsequent pregnancies.
The study also concluded that the use of uterine tamponade with the Bakri balloon had no
adverse effects on subsequent pregnancies. Lin et al (2019), stated that if a Bakri balloon is
not available, a condom attached to a Foley catheter or a condom catheter can also be used as
uterine tamponade in PPH. However, this study also reminds us that the size of one Foley
balloon is not large enough for uterine tamponade because it has the possibility of disrupting
active bleeding by blocking the cervical canal.

Research conducted by Lin et al. (2019), found that the group that used uterine
tamponade to treat PPH showed a lower reduction in fibrinogen levels, less frequent packed
red cells (PRC) transfusions, and a shorter duration of hospitalization compared to the group
who do not use uterine tamponade. Soued et al. (2020) in their research also stated that the
use of uterine tamponade was concluded to be effective and safe and significantly reduced the
need for invasive procedures such as radiological embolization, arterial ligation, and/or
emergency hysterectomy which carries a risk of morbidity. A study by Kellie et al. (1996)
stated that patients using Bakri balloons lost less blood on average during and after surgery
than patients with square uterine sutures. A study conducted by Dey et al. (2020) also stated
that with uterine tamponade, patients do not need a laparotomy to treat PPH, and it is safe and
easy to use.

4. Conclusion

Uterine atony is the most common cause of PPH, which results in morbidity and mortality.
One management of PPH that has been proven to be effective, safe, practical, and cheap is the
use of uterine tamponade. The use of uterine tamponade has also been proven to reduce
invasive procedures so that it can be considered in daily practice in patients with uterine atony.
Further research may be needed to determine the effective use of uterine tamponade to treat
uterine atonyin Indonesia.

) 1415

Gema Wiralodra is licensed under a Creative Commons Attribution 4.0 International License


http://u.lipi.go.id/1488434221
https://gemawiralodra.unwir.ac.id/index.php/gemawiralodra
http://u.lipi.go.id/1488434221

Gema Wiralodra, 14(3), 1410-1417 p-ISSN: 1693 - 7945

https://gemawiralodra.unwir.ac.id/index.php/gemawiralodra e —ISSN: 2622 - 1969

Original Article

5. References

Balki, M., & Wong, C. A. (2021). Refractory uterine atony: still a problem after all these
years. International journal of obstetric anesthesia, 48, 103207.
https://doi.org/10.1016/j.ijoa.2021.103207

Bienstock, J. L., Eke, A. C., & Hueppchen, N. A. (2021). Postpartum hemorrhage. New England
Journal of Medicine, 384(17), 1635-1645.

Ching, R., Mount, T., & MacLennan, K. (2019). Obstetric haemorrhage. Anaesthesia & Intensive
Care Medicine, 20(9), 484-488. https://doi.org/10.1016/j.mpaic.2019.07.006

Elizabeth Ann Ignacio, Murat Osman, Uzoma Igboagi, Faezeh Razjouyan, Robert P. Liddel, Michael
C. Hill. (2020). Management of the High-Risk Obstetric Patient.

Cochrane Pregnancy and Childbirth Group, Kellie, F. J., Wandabwa, J. N., Mousa, H. A., & Weeks,
A. D. (1996). Mechanical and surgical interventions for treating primary postpartum
haemorrhage. Cochrane Database of Systematic Reviews, 2020(7).
https://doi.org/10.1002/14651858.CD013663

Dey, T., & Weeks, A. D. (2020). Identification, prevention and management of post-partum
haemorrhage. Obstetrics, Gynaecology & Reproductive Medicine, 30(8), 231-241.
https://doi.org/10.1016/j.09rm.2020.05.002

Feduniw, S., Warzecha, D., Szymusik, I., & Wielgos, M. (2020). Epidemiology, prevention and
management of early postpartum hemorrhage—a systematic review. Ginekologia
polska, 91(1), 38-44.https://doi.org/10.5603/GP.2020.0009

Finlayson, K., Vogel, J. P., Althabe, F., Widmer, M., & Oladapo, O. T. (2021). Healthcare providers
experiences of using uterine balloon tamponade (UBT) devices for the treatment of post-
partum haemorrhage: A meta-synthesis of qualitative studies. Plos one, 16(3), e0248656.
https://doi.org/10.1371/journal.pone.0248656

Guo, Y., Hua, R., Bian, S., Xie, X., Ma, J., Cai, Y., ... & Cheng, W. (2018). Intrauterine Bakri
balloon and vaginal tamponade combined with abdominal compression for the
management of postpartum hemorrhage. Journal of Obstetrics and Gynaecology
Canada, 40(5), 561-565. https://doi.org/10.1016/j.jogc.2017.08.035

Kamencic, H., Kamencic, B., Rattray, D., & Ziarko, Y. (2020). Does the use of Bakri balloon
tamponade for severe postpartum hemorrhage affect future pregnancies?. Journal of
Obstetrics and Gynaecology Canada, 42(5), 678.
https://doi.org/10.1016/j.jogc.2020.02.054

Kasap, B., Akbaba, E., Oner, G., Kiiclik, M., Akin, M. N., Oztiirk, N. T., & Deveer, R. (2016).
Evaluation of Patients with Postpartum Hemorrhage Patients in a University-Affiliated
Tertiary Care Hospital. Haseki Tip Bulteni, 54(1), 13-18.
https://doi.org/10.4274/haseki.2668

Kemenkes. (2021). Profil Kesehatan 2021.
https://www.kemkes.go.id/downloads/resources/download/pusdatin/profil-kesehatan-
indonesia/Profil-Kesehatan-2021.pdf

Kim, S.J., Cho, Y., Park, S. J., Lee, S., & Lee, H. N. (2022). Uterine Artery Embolization as an
Effective Management and Diagnostic Tool for Puerperal Uterine Inversion with Severe
Postpartum Bleeding: A Case Report. Journal of the Korean Society of Radiology, 83(3),
699-704.

Kinugasa, M., Tamai, H., Miyake, M., & Shimizu, T. (2015). Uterine balloon tamponade in
combination with topical administration of tranexamic acid for management of postpartum
hemorrhage. Case Reports in Obstetrics and Gynecology, 2015.
https://doi.org/10.1155/2015/195036

Kong, C. W., & To, W. W. (2018). Prognostic factors for the use of intrauterine balloon tamponade
in the management of severe postpartum hemorrhage. International Journal of Gynecology
& Obstetrics, 142(1), 48-53. https://doi.org/10.1002/ijgo.12498

) 1416

Gema Wiralodra is licensed under a Creative Commons Attribution 4.0 International License


http://u.lipi.go.id/1488434221
https://gemawiralodra.unwir.ac.id/index.php/gemawiralodra
http://u.lipi.go.id/1488434221
https://doi.org/10.1016/j.mpaic.2019.07.006
https://doi.org/10.1002/14651858.CD013663
https://doi.org/10.1016/j.ogrm.2020.05.002
https://doi.org/10.1371/journal.pone.0248656
https://doi.org/10.1016/j.jogc.2017.08.035
https://doi.org/10.1016/j.jogc.2020.02.054
https://doi.org/10.4274/haseki.2668
https://doi.org/10.1002/ijgo.12498

Gema Wiralodra, 14(3), 1410-1417 p-ISSN: 1693 - 7945

https://gemawiralodra.unwir.ac.id/index.php/gemawiralodra e —ISSN: 2622 - 1969

Original Article

Leduc, D., Senikas, V., & Lalonde, A. B. (2018). No. 235-active management of the third stage of
labour: prevention and treatment of postpartum hemorrhage. Journal of Obstetrics and
Gynaecology Canada, 40(12), e841-e855.https://doi.org/10.3348/jksr.2021.0062

Li, Y. T., Chang, W. H., & Wang, P. H. (2022). Postpartum hemorrhage. Taiwanese journal of
obstetrics & gynecology, 61(1), 5-7.https: //doi.org/ 10.1016/j.tjog.2021.11.00

Lin, M., Lei, T., Zheng, J., Chen, S., Du, L., & Xie, H. (2019). UBE2S mediates tumor progression
via SOX6/B-Catenin signaling in endometrial cancer. The International Journal of
Biochemistry & Cell Biology, 109, 17-22. https://doi.org/10.1016/j.biocel.2019.01.014

Muchlis, M., Rahman, M. N., Noor, Z. A., Chairunnisa, M. R., & Kurniawati, Y. T. (2021).
Identifying Condom Catheter Component to Optimize Its Function As Intrauterine Balloon
Tamponade (lubt): A Laboratory Test.

Pingray, V., Widmer, M., Ciapponi, A., Hofmeyr, G. J., Deneux, C., Gulmezoglu, M., ... & Althabe,
F. (2021). Effectiveness of uterine tamponade devices for refractory postpartum
haemorrhage after vaginal birth: a systematic review. BJOG: An International Journal of
Obstetrics & Gynaecology, 128(11), 1732-1743.https;//doi.org/10.1111/1471-0528.16819

Pugh, M. (1981). Williams Obstetrics: 16th edn. Journal of the Royal Society of Medicine, 74(10),
783.

Phillips, J. M., Eppes, C., Rodriguez, M., & Sakamoto, S. (2023). Traditional uterine tamponade and
vacuum-induced uterine tamponade devices in obstetrical hemorrhage
management. American journal of obstetrics & gynecology MFM, 5(2), 100739.
https://doi.org/10.1016/j.ajogmf.2022.100739

Seidel, V., Braun, T., Weizsacker, K., & Henrich, W. (2018). Application of chitosan-covered gauze
in combination with intrauterine balloon tamponade for postpartum hemorrhage treatment—
Case report of a novel “uterine sandwich” approach. International journal of surgery case
reports, 48, 101-103. https://doi.org/10.1016/j.ijscr.2018.05.006

Shields, L. E., Goffman, D., & Caughey, A. B. (2017). ACOG practice bulletin: Clinical
management guidelines for obstetrician-gynecologists. Obstetrics and gynecology, 130(4),
e168-e186.

Soued, M., Vivanti, A. J., Smiljkovski, D., Deffieux, X., Benachi, A., Le Gouez, A., & Mercier, F. J.
(2020). Efficacy of Intra-Uterine Tamponade Balloon in Post-Partum Hemorrhage after
Cesarean Delivery: An Impact Study. Journal of Clinical Medicine, 10(1), 81.
https://doi.org/10.3390/jcm10010081

Suarez, S., Conde-Agudelo, A., Borovac-Pinheiro, A., Suarez-Rebling, D., Eckardt, M., Theron, G.,
& Burke, T. F. (2020). Uterine balloon tamponade for the treatment of postpartum
hemorrhage: a systematic review and meta-analysis. American journal of obstetrics and
gynecology, 222(4), 293-el. https://doi.org/10.1016/j.aj0og.2019.11.1287

Tindell, K., Garfinkel, R., Abu-Haydar, E., Ahn, R., Burke, T. F., Conn, K., & Eckardt, M. (2013).
Uterine balloon tamponade for the treatment of postpartum haemorrhage in resource-poor
settings: a systematic review. BJOG: An International Journal of Obstetrics &
Gynaecology, 120(1), 5-14. https://doi.org/10.1111/j.1471-0528.2012.03454.x

Wang, C., & Zhang, C. (2023). Meta-analysis to assess the role of maternal characteristics and risk
factors on postpartum hemorrhage. Advances in Clinical and Experimental Medicine, 1-9.
https: //doi.org/10.17219/acem/158474

Watkins, E. J., & Stem, K. (2020). Postpartum hemorrhage. Journal of the American Academy of
Physician Assistants, 33(4), 29-33. https://doi.org/ 10.1097/01.JAA.0000657164.11635.93

Walker, D. (2022). World Health organization recommendation for using uterine balloon tamponade
to treat postpartum hemorrhage. Obstetrics and gynecology, 139(3),
458.https://doi.org/10.1097/A0G.0000000000004674

Weeks, A. D., Akinola, O. I., Amorim, M., Carvalho, B., Deneux-Tharaux, C., Liabsuetrakul, T., ...
&

World Health Organization. (2021). WHO recommendation on uterine balloon tamponade for the
treatment of postpartum haemorrhage. World Health Organization.

) 1417

Gema Wiralodra is licensed under a Creative Commons Attribution 4.0 International License


http://u.lipi.go.id/1488434221
https://gemawiralodra.unwir.ac.id/index.php/gemawiralodra
http://u.lipi.go.id/1488434221
https://doi.org/10.3348/jksr.2021.0062
https://doi.org/10.1016/j.biocel.2019.01.014
https://doi.org/10.1016/j.ajogmf.2022.100739
https://doi.org/10.1016/j.ijscr.2018.05.006
https://doi.org/10.3390/jcm10010081
https://doi.org/10.1016/j.ajog.2019.11.1287
https://doi.org/10.1111/j.1471-0528.2012.03454.x

