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ORIGINAL ARTICLE

Management of postpartum hemorrhage by uterine balloon
tamponade: Prospective evaluation of effectiveness

STERGIOS K. DOUMOUCHTSIS1, ARIS T. PAPAGEORGHIOU1, CHIARA VERNIER2 &

SABARATNAM ARULKUMARAN1

1Department of Obstetrics and Gynaecology, St George’s University of London, Cranmer Terrace, London SW17 0RE, UK,

and 2Department of Obstetrics and Gynaecology, Catholic University of Rome, Largo Agostino Gemelli n.8, CAP 00168,

Rome, Italy

Abstract
Objective. To evaluate uterine balloon tamponade in the management of postpartum hemorrhage (PPH). Method and study
design. Prospective audit. Setting. St George’s Hospital, London. Population. Twenty-seven women with intractable PPH
managed by uterine balloon tamponade using a Sengstaken-Blakemore Oesophageal Catheter (SBOC) when medical
management was not effective, and prior to surgical intervention. Main outcome measures. Success rate of the SBOC in
arresting hemorrhage. The need for additional measures, use of anesthesia and complication rates is reported. Results.
During the study period there were 27 women who had placement of the catheter. In 22 cases (81%) hemostasis was
achieved, while in five cases (19%) the SBOC failed in arresting hemorrhage. Of the five failures, hysterectomy was
required in four cases and in the remaining case the failure was associated with expulsion of the balloon, but hemostasis
was achieved with further conservative measures. Among the failed cases there was one maternal death due to amniotic
fluid embolism with cardiac arrest and PPH secondary to coagulopathy. In cases where the balloon was successful it was
removed around 24 hours later. In these cases no further bleeding was observed, and no complications occurred from the
procedure. Conclusions. Placement of a SBOC successfully treats atonic PPH refractory to medical management in around
80% of cases. It is simple, inexpensive and in those with successful placement no surgical morbidity was observed. The
potential for it to be used by inexperienced operators in areas with limited resources makes it a useful adjunct in
management of PPH.

Key words: Postpartum hemorrhage, balloon, tamponade, management, pregnancy

Synopsis: The effectiveness of SBOC in the management of PPH was prospectively confirmed, as it successfully

treated refractory PPH in around 80% of cases.

Introduction

Postpartum hemorrhage (PPH) occurs in 5!15% of
deliveries and the wide range reflects the different
definitions used. It is the most common cause of
maternal deaths worldwide, and its prominent role
in developing countries has recently been highlighted
in a WHO meta-analysis(1). In the UK it accounts
for 10.6% of all direct maternal deaths and the most
recent Confidential Enquiry into Maternal and
Child Health (2003!2005) highlighted PPH as the
third most common cause of maternal mortality. In

this report, 14 direct deaths were due to obstetric
hemorrhage and of them nine were due to PPH. In
addition, two further deaths were due to genital tract
trauma and one due to ruptured uterus (2).
PPH is classified as primary which occurs within

the first 24 hours after delivery, and secondary which
occurs between 24 hours and 6!12 weeks postpar-
tum (4). Over recent years there has been an increase
in risk factors for PPH, both in the UK and USA.
These include an increase in the mean maternal age
at childbirth (5,7). In England and Wales the average
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age of mothers at childbirth has increased by three
years since 1971, rising from 26.2 years to 29.1 years
in 2000 (6). Advanced maternal age, (7,8) increasing
number of multiple pregnancies (9) due to assisted
reproduction and increasing cesarean section rates
(10) are associated with increased incidence of
placenta praevia and its sequelae (11,12).
Balloon tamponade of the uterus has been re-

ported as a useful intervention in women with
massive and intractable PPH. Placement of an
intrauterine Sengstaken-Blakemore oesophageal ca-
theter (SBOC) can be used as a ‘tamponade test’,
enabling the obstetrician to identify which women
will require surgical intervention.(13) Case series
using balloon tamponade have reported success rates
in arresting PPH ranging between 60 and 100% (3,
13!21).
An important limitation of retrospective studies is

that they may be subject to inadequate reporting,
selection bias and positive-outcome bias. The aim of
this study was to prospectively evaluate the use of the
SBOC as a prognostic and therapeutic measure in
intractable PPH.

Methods

This was a prospective audit of the use of SBOC in
the management of PPH. The study period was from
November 2002 until March 2006. In our unit active
management of the third stage of labor with pro-
phylactic intramuscular ergometrine maleate 500 mg
with oxytocin 5 IU/ml (Syntometrine†, Alliance
Pharmaceuticals Ltd) or oxytocin is recommended
to all women. In cases with ongoing PPH which is
not due to trauma or retained products the unit
protocol recommends, as a first line medical treat-
ment intravenous infusions of oxytocin (10 IU/
hour), intravenous ergometrine maleate 500 mg/ml,
and/or intramuscular or intramyometrial carboprost
tromethamine (Hemabate†; Pfizer Ltd, Pharmacia
& Upjohn Co, Kalamazoo, MI) (500!1000 mg). In
our study those medical interventions were em-
ployed in accordance with our hospital’s protocol !
(Table I ‘HAEMOSTASIS’ algorithm(22)). In cases
of major PPH, full blood counts and coagulation
profiles are checked and blood specimens are sent
for group and saving or cross-matching.
If PPH continues, resulting in blood loss of more

than 1.5 litres or hemodynamic instability of the
patient, transfer to theatre for examination under
anesthesia is undertaken as the next resort for the
identification of the cause and treatment of hemor-
rhage. The ‘tamponade test’ is to be used where
appropriate. For this, a SBOC is inserted transcer-
vically into the uterine cavity. This procedure is

performed under regional or general anesthesia.
Examination under regional or general anesthesia is
necessary in order to exclude or repair any trauma
and to identify and remove any retained products.
Before insertion, the distal tube is cut ‘flush’ to the

end of the balloon and removed to facilitate insertion
and retention in the uterine cavity. The anterior and
lateral margins of the cervix are held with sponge
forceps and the oesophageal balloon is advanced into
the uterine cavity with another sponge forceps.
The oesophageal balloon is then filled with warm

sterile water or saline until the uterus is firm on
abdominal palpation and until bleeding is arrested,
or the balloon dilates the cervix and becomes visible
vaginally. If no or minimal bleeding is observed via
the cervix or through the gastric lumen of the SBOC,
the tamponade test result is considered positive and
surgical intervention avoided. Ongoing bleeding
signifies failure of the tamponade test, and lapar-
otomy is performed for further management.
Those women who respond to the balloon tam-

ponade are transferred to a high dependency unit.
Parameters measured include blood pressure, pulse
rate, urine output, oxygen saturation, fundal height
assessment and vaginal blood loss. A slow oxytocin
infusion (40 IU/500 ml) is continued for at least the
first eight hours to keep the uterus well contracted
over the balloon. Intravenous broad-spectrum anti-
biotics are administered at least for the first 24
hours. The aim is to leave the SBOC in situ until the
following day. During this time, transfusion of blood
and blood products is completed for the correction
of hemodynamic instability, anemia and coagulopa-
thy. Once this has been achieved, the patient remains
stable, and no vaginal bleeding is observed, the
balloon is removed following withdrawal of the fluid.
Surveillance for further bleeding continues for a
minimum of 24 hours.

Table I. Algorithm using the mnemonic ‘HAEMOSTASIS’ (22).

Help
Assess (i.e hemodynamic status, blood loss)

Establish Etiology, Ecbolics, Ensure availability of blood
Establish Etiology: four T’s +Tone +Tissue +Trauma +Thrombin
Ecbolics (syntometrine, ergometrine, bolus syntocinon)

Ensure availability of blood and blood products

Massage the uterus
Oxytocin infusion/prostaglandins (iv/per rectal/intramuscular/

intramyometrial)

Shift to theatre ! exclude retained products and trauma: bimanual

compression
Tamponade (balloon) or uterine packing

Apply compression sutures

Systematic pelvic devascularisation
Interventional radiologist ! if appropriate, ‘uterine artery

embolisation’

Subtotal or total abdominal hysterectomy

850 S. K. Doumouchtsis et al.
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We prospectively identified all cases where the
SBOC was used. We included women of at least 20
weeks’ gestation. Data were collected from the
hospital records and transcribed onto datasheets
within 24 hours of notification of PPH. The data
sheet was completed for each patient and included
information about demographic data, medical, ob-
stetric and antenatal history, information about
labor, management of PPH, hematological and
clinical parameters and outcomes. In order to ensure
that there were no cases of SBOC that were not
included in the study during the study period, we
reviewed all the cases of major PPH and their
management as well as the obstetric theatre books.
Major PPH was defined as bleeding from the

genital tract with an estimated blood loss of 1,500 ml
or hemodynamic instability of the patient.

Results

During the study period, there were 14,589 deliv-
eries. Two hundred and twenty two women (1.5%)
sustained PPH with blood loss more than 1,500 ml.
In 27 women who suffered severe PPH medical
measures failed and they underwent the tamponade
test (Table IIa). Of these, 25 were due to primary
and two due to secondary PPH. All women had
received either a bolus of Syntometrine† (Alliance
Pharmaceuticals Ltd ! ergometrine maleate 500 mg
with oxytocin 5 m/ml) or oxytocin for active manage-
ment of the third stage of labor.
One or more additional medical measures were

required in all patients and included oxytocin infu-

sion (n"15), intramuscular or intravenous ergome-
trine (n"6), intramuscular or intramyometrial car-
boprost (n"20), and per rectum misoprostol
(Cytotec†, Pfizer Ltd) (n"8). The estimated blood
loss and the blood and blood product replacements
are shown in Table IIb.
The primary cause for PPH was uterine atony in

21 (78%) women of which retained placental tissue
was a factor in nine cases. In four (14%) women
PPH was due to major placenta praevia (placenta
that is inserted into the lower segment of the uterus
lying over the cervical os (23)) and it was due to
coagulopathy in one (4%) and genital tract trauma in
a further one (4%) woman. In this case an anterior
cervical and a lateral vaginal tear was identified and
sutured. As PPH was ongoing and bleeding was
originating from the uterus, SBOC was inserted
along with vaginal packing to secure hemostasis of
the genital tract trauma.
Following failure of medical treatment described

above, a SBOC was successfully placed in all 27
women. Overall, this was successful in arresting
hemorrhage in 22 (82%) women, while bleeding
was ongoing in five (18%) cases. Inflation of the
SBOC with a median volume of 300 ml (interquar-
tile range ! IQR 200!400ml) was necessary in order
to achieve hemostasis. Of the 22 successful place-
ments, additional inflation of the balloon was
required in one woman and in another the balloon
was expelled once but hemostasis was achieved after
reinsertion. Of the five cases with failure of the
tamponade test, four underwent laparotomy and
subtotal abdominal hysterectomy, while the fifth
case was successfully managed after the expulsion
of the balloon with vaginal packing, further doses of
oxytocin, and prostaglandins (Table III). In the cases
of failure of the SBOC to control bleeding, the
median time interval from removal of the balloon to
laparotomy was 20 minutes.
The balloon was placed in eight women following

cesarean section after failure of medical management

Table IIa. Characteristics of women undergoing the tamponade

test (n"27), showing demographics, labor and delivery details

and details of the PPH.

Median or n (IQR) or%

Age, years (median) 32 (25!38)
Multiparous 12 44%
Parity (parous women only,

median)

3 (1!4)

Gestational age at delivery,

weeks (median)

39 (36!40)

Type of labour
Spontaneous 11 40.7%

Induced 7 25.9%

Augmented 4 14.8%

No labor 5 18.5%

Type of delivery
Normal 13 48%

Instrumental 6 22%

Emergency Cesarean 7 26%

Elective Cesarean 1 4%

IQR: Interquartile range.

Table IIb. Hematological parameters.

Median

or n (IQR) or%

Pre-delivery Hb, g/dL (median) 11.5 (11.0!12.0)
Lowest recorded Hb, g/dL

(median)
7.3 (7.0!9.0)

Blood loss, ml (median) 3000 (2350!4000)
Transfusion requirement

Red Cells, units (median) 5 0!7
Fresh Frozen Plasma, units

(median)

3 0!4

Platelets, units (median) 0 0!1
Cryoprecipitate, units (median) 1 0!2

Uterine balloon tamponade in the management of postpartum hemorrhage 851
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for atonic PPH. Closure of the uterus had been
performed in all cases after hemostasis had been
considered complete, and in five women the skin had
been closed. The balloon was placed after vaginal
bleeding due to uterine atony was noted and had not
responded to medical treatment. In three women the
balloon was placed after the women had left the
operating theatre, while in the remainder the balloon
was necessary with the patient still in the operating
room.
In the 22 women where the SBOC was successful,

this was left in situ for an average of 25 hours (range
5 hours 20 minutes!50 hours). In the total cohort of
27 women 20 were subsequently admitted to the
Delivery Suite High Dependency Unit and seven
were transferred to the Intensive Therapy Unit.
None of the cases had further bleeding following
removal of the balloon.
There was one maternal death. She had a cardiac

arrest immediately following delivery of the infant
prior to delivery of the placenta. Following success-
ful resuscitation, profuse vaginal bleeding occurred

and the patient was transferred to theatre. A SBOC
was placed but failed to stop the PPH. The mother
underwent laparotomy and a subtotal hysterectomy.
Following transfer to the intensive therapy unit, and
despite inotropic support and continuous hemofil-
tration the patient deteriorated and died four hours
postpartum. Post-mortem confirmed massive am-
niotic fluid embolism.
The time intervals between delivery of the infant,

onset of hemorrhage and insertion of the SBOC
were calculated and are presented in Table IV.

Discussion

In this prospective study we have confirmed that the
tamponade test using the SBOC in intractable PPH
is a useful intervention, successfully arresting bleed-
ing in over 80% of cases.
Uterine packing procedures have been used for

many years in order to control PPH (24). In the past
roller gauze packs were commonly used, but they
can be difficult to place, potentially traumatic and

Table III. Characteristics of the five cases where uterine balloon tamponade failed.

Case

No.

Age

(years) Parity

Gestation

(weeks) Mode of delivery

Estimated

blood loss (ml) Cause of PPH

Additional measures,

comments

1 39 3 41 NVD 4000 amniotic fluid embolism

coagulopathy

Cardiac arrest, patient

died 4 hrs after laparotomy

and STAH

2 20 0 39 Instrumental 4000 uterine atony Initial failure of medical
management. Reduction

of bleeding with balloon.

Balloon expelled, followed
by further syntocinon,

ergometrine, carboprost

and misoprostol.

3 31 0 40 LSCS 7000 uterine atony Laparotomy and B-Lynch
suture, second laparotomy

and STAH

4 23 1 24 NVD 9000 uterine atony, retained

tissue coagulopathy

Laparotomy and STAH

5 38 5 31 LSCS 5000 major placenta praevia

with previous 3 cesarean

sections

Laparotomy and STAH,

vaginal pack

NVD"Normal vaginal delivery; LSCS"Lower segment Cesarean section; STAH"subtotal abdominal hysterectomy.

Table IV. Time intervals in minutes between delivery, completion of 3rd stage, onset of PPH and uterine tamponade.

Cases of primary PPH
Successful tamponade (n"20) Failed tamponade (n"5) Total (n"25)

Time intervals Median IQR Median IQR Median IQR

Delivery of infant-PPH 10 0!105 50 30!525 30 0!120
Delivery of infant-tamponade 147.5 68.75!227.5 360 75!575 115 75!290
Completion of 3rd stage-tamponade 75 40!155 360 75!575 110 50!200
PPH-tamponade 87.5 37.5!150 50 45!80 80 40!150

IQR"Interquartile range.

852 S. K. Doumouchtsis et al.
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time consuming. Successful use of tamponade has
been reported in retrospective case reports and series
using a Foley catheter, (21) a condom, (15) the
SBOC, (13,18) the Rusch urological hydrostatic
balloon,(19,25) and the Bakri balloon.(14) The
larger series have reported between 5!24 cases (13!
21). Uterine tamponade with the Sengstaken-Blake-
more tube has previously been used as a prognostic
test (the ‘tamponade test’) in PPH and was found to
be successful in 87% of cases. (13) Furthermore,
balloon tamponade has been used successfully in
PPH secondary to extensive vaginal trauma (26).
Previous studies have been retrospective in nature

and may be influenced by selection, reporting and
publication bias. The conclusions that can be drawn
from such retrospectively collected data are limited
by the study design. The strength of the current
study is the prospective identification of cases and
data collection. Perhaps the most reliable other data
are from the Scottish Confidential Audit of Severe
Maternal Morbidity (3,16,17). In these reports six
cases were treated with balloon tamponade in 2003
further 21 cases in 2004 and 37 cases in 2005 and
these were successful in 5 (83%), 15 (71%) and
30 (81%) cases respectively. Nevertheless, the retro-
spective nature of the Scottish audit may be subject
to reporting bias which may result in overestimation
of the effectiveness of this procedure. Our results are
similar to these figures, suggesting that the true
effectiveness of balloon tamponade is in the region of
80% (Figures 1!3).
Fertility preserving techniques for the manage-

ment of PPH include arterial embolization, com-
pression sutures and pelvic devascularization (27).
Arterial embolization has success rates as high as 85!
95%, and prophylactic embolization may be con-
sidered prior to cesarean deliveries in cases of

morbidly adherent placenta. Hematoma, infections,
contrast related side-effects and ischemic phenom-
ena resulting in uterus and bladder necrosis are
recognised complications of the procedure (28)
which requires specialist equipment and an inter-
ventional radiologist. Modifications of uterine com-
pression sutures have been described, and these are
more likely to successfully arrest bleeding if biman-
ual compression of the uterus achieves hemostasis.
Ease of application is an advantage, but there is a
need for laparotomy and for some suture techniques,
hysterotomy. Recognised complications include ero-
sion through the uterine wall (29), pyometra and
uterine necrosis (28). Pelvic devascularization in-
cludes ligation of the uterine arteries, the tubal
branches of the ovarian arteries or the internal iliac
artery. Internal iliac artery ligation has success rates
between 40 and 100% (28) and is usually effective in
arresting bleeding from all sources within the genital
tract but carries risks of injury and therefore requires
high surgical expertise.
We have recently performed a systematic review

of observational studies (28) which showed compar-
able success rates among the different conservative

Figure 1. Sengstaken ! Blakemore balloon.

Figure 2. Sengstaken !Blakemore balloon with the distal end cut.

Figure 3. Sengstaken ! Blakemore balloon filled with 300ml of

normal saline.

Uterine balloon tamponade in the management of postpartum hemorrhage 853
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measures in the management of intractable PPH. An
ideal study design to investigate these management
options would be prospective randomised controlled
trials. In common with other obstetric emergencies,
such a study design may be difficult for a number of
reasons. These include the urgency of the condition
(30) and the fact that the choice of any measure may
depend on a large number of rapidly changing
parameters, such as the degree of ongoing bleeding,
estimated blood loss and hemodynamic status of the
woman. Another difficulty is the relatively low
incidence of PPH severe enough to warrant surgical
intervention. Finally, staff with available skills may
differ between centers and at different times. Despite
all these difficulties it must be remembered that PPH
is a major cause of mortality and morbidity, and a
debate on how to best perform such randomised
studies is due.
Despite the absence of evidence from randomised

studies, the SBOC may have a number of advantages
over surgical measures and embolization. It is
relatively inexpensive, can be inserted easily and
rapidly with minimal anesthesia, and removal
is painless. The success in arresting hemorrhage is
known immediately with any ongoing bleeding
identifiable promptly through the cervix or the
gastric lumen of the catheter. Important advantages
of the SBOC over other methods in managing severe
PPH are ease and availability. Surgical management
requires laparotomy and considerable technical ex-
pertise, meaning that in many settings, like in health
centers, in developing countries and isolated mid-
wifery led units, this is not an option. Availability of
facilities for arterial embolization may be even more
limited.

Conclusions

In this study we evaluated prospectively the tampo-
nade test and found that it is an effective manage-
ment option for intractable PPH due to uterine
atony. We believe that it should be a first line
treatment in women in whom uterotonic agents are
contraindicated, fail or result in unacceptable side
effects. The procedure can be easily carried out by
junior residents or by midwives and this may be
adequate in arresting hemorrhage in around 80% of
women. In the minority that fail the bleeding may be
reduced until help from a senior colleague or transfer
of the patient to a hospital for further management
becomes feasible. Such early use of the SBOC
could be expected to result in reduced total blood
loss and hemorrhage-related maternal morbidity and
mortality.
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