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ABSTRACT
OBJECTIVES: We aimed to evaluate the effect of vaginal packing in the management of lower uterine
segment atony that it is a distinct cause of primary postpartum hemorrhage. We also set out to determine
the incidence of lower uterine segment atony.
STUDY DESIGN: This is a retrospective study involving 967 births out of 25 000 deliveries in one institution in the year 2018. Of 967 births were managed by the corresponding author of this study. Of 14 lower
uterine segment atony patients were occurred during the study period among 967 deliveries. All patients
with lower uterine segment atony were treated by vaginal packing.
RESULTS: The occurrence of postpartum hemorrhage among the study population was 57/967 (5.9%).
We found the incidence of lower uterine segment atony to be 1.4% (14/967). Vaginal packing as a first attempt was found to be successful for controlling hemorrhage in 13/14 (92.8%) patients with lower uterine
segment atony. It was found to occur in the repeated cesarean group more than other groups, but this difference was not statistically significant (p=0.157). Any complications were occurred related to packing.
CONCLUSION: Vaginal packing was found to be simple, safe, and feasible in terms of achieving
hemostasis in cases of postpartum hemorrhage due to lower uterine segment atony. Vaginal packing is a
potential method for preserving the uterus before further surgical application.
KEYWORDS: Atony, Lower uterine segment, Postpartum hemorrhage, Vaginal packing
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Introduction
The occurrence of postpartum hemorrhage (PPH) worldwide was reported to be 2% according to the World Health
Organization in 2012 (1). However, at our institution, this rate
of occurrence was much higher than those statistics, upon
which the rate of peripartum hysterectomy was approximately
1% of PPHs in the year 2016 (2). One major reason for PPH
is uterine atony or generalized hypo contractility of the uterus
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after delivery. Although it has not yet been fully entered into
the jargon of obstetricians, there is also the concept of the
lower uterine segment atony (LUSA) as a rare cause of PPH.
Firstly in 2009, Panda et al. deﬁned LUSA to be atony of
lower uterine segment in the presence of contracted uterine
fundus and exclusion of other causes of PPH (3). The term of
LUSA is not widely seen in the literature that occurs after either vaginal or cesarean section delivery. Most probably, the
reason for LUSA may due to a placental part that lies in the
lower uterine segment. LUSA was described in a few studies
however the exact incidence and treatment is lacking (3-5).
There is some data such as uterine packing interventions covered with drugs or not due to bleeding from the placenta previa and placenta accreta spectrum in the lower uterine segment, and generalized uterine atony (5,6). Vaginal packing
has not been used so much while it is a cheap and easy application in obstetric practice. The objective of this retrospective
study is to evaluate the effectiveness and safety of vaginal
packing in the management of LUSA and determination of the
incidence of this entity.

Material and Method
This retrospective study was conducted at a tertiary referral Hospital. The ethics committee approved the study on 18
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December 2018 with the number of 199. In our institution, 25
thousand women deliver per year. The hospital database was
searched for 967 births managed by corresponding author and
the patients were encountered during the study period which
the year of 2018. As a deﬁnition of PPH, we used the method

of visual estimation of blood loss during the postpartum period with increased shock index above 0.9 (heart rate/systolic
blood pressure) (Table I) and all conﬁrmed with decreased
hematocrit levels more than 10 percent when laboratory ﬁndings were checked (7,8).

Table I: Clinic and demographic characteristics of the study patients with PPH (all of them have lower uterine segment atony-LUSA)
Cases

1

Patients Case
age
summary

28

G1, SVD (with episiotomy)
Birth weight: 3350 g
SI: 0.92

vaginal
after treatpacking
ment conremoval
trol Hb values (utero- time after
tonics, 1 g placement
cephalospo
rin, vaginal
packing,
and blood
products)

Complicati Blood
products
ons /
Morbidities
(infections,
occult
bleeding,
further surgical interventions

Prepartum
Hb values
(gr/dl)

Hb values
after PPH

11.1

8.5

9.1

6 hours

None

Risk factor

1 U ES + 1 UNon
FFP

2

23

G1, SVD (with episiotomy)
Birth weight: 2900 g
SI: 1.1

10.8

7.7

7.8

7 hours

None

Prolonged
Non
(refused to labor
take blood
products

3

38

G6, SVD
Birth weight: 3500 g
SI: 1.3

9.6

6.2

9.3

6 hours

None

2 U ES + 2 Polyhydra
U FFP
mnios

4

31

G3 (prior C/S)
Birth weight: 3600 g
SI: 1.2

10.9

6.3

9.7

8 hours

None

3 U ES + 3 emergency
U FFP
C/S

5

30

G7 (prior 2xC/S)
Planned C/S
Birth weight: 2980 g

12.2

8.4

11.3

6 hours

None

2 U ES + 2 C/S
U FFP

6

33

G4, SVD
Birth weight: 3300 g
SI: 0.97

11.9

8.7

8.9

6 hours

None

Non

7

32

G3 (prior 3xC/S)
Birth weight: 3050 g
SI: 0.99

10.8

8.1

10.4

6 hours

None

2 U ES + 1 emergency
U FFP
C/S

8

34

G1, SVD (with episiotomy)
Birth weight: 3300 g
SI: 0.91

13.6

10.7

10.4

6 hours

None

Non

9

19

G1 (breech presentation)
Birth weight: 2950 g
SI: 1.4

11.2

7.7

10.1

7 hours

None

2 U ES + 2 emergency
U FFP
C/S

Non

Prolonged
labor (done
vacuum extraction)
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10

43

G6 (prior C/S)
Performed
planned C/S
Birth weight: 2750 g
SI: 1.2

10.6

7.1

9.3

8 hours

none
(the first
pack
dropped
down
spontaneously
after 1
hour and
then the
second
pack was
placed)

2 U ES + 2 C/S
U FFP

11

20

G3, SVD
Birth weight: 3300 g
SI: 1.5

8.8

5.9

9.1

7 hours

None

3 U ES + 3 Non
U FFP

12

30

G5, SVD
Twin pregnancy
(cephalic-cephalic
presentation)
Birth weight: 23002700 g
SI: 1.1

10.3

7.9

8.2

6 hours

none (just
fever)

13

26

G3 (prior 2xC/S)
Birth weight: 2450 g
SI: 1

10.1

7.2

9.6

6 hours

None

emergency
2 U ES + 2 C/S
U FFP

14

22

G2 (prior C/S)
Birth weight: 2900 g
SI: 0.94

11.3

8.2

10.1

6 hours

None

Non

Non

Twin pregnancy

emergency
C/S

G: gravida, SVD: Spontaneous vaginal delivery, Hb: Hemoglobin, ES: Erythrocyte suspension FFP: Fresh frozen Plasma, C/S: Cesarean section. SI:
Shock index

The second stage of labor is the time between full dilated
cervix uteri and expulsion of the fetus, prolonged second stage
of labor is deﬁned as >2h without and >3 h with epidural analgesia in nulliparous women, and >1 hour without and >2h
with epidural analgesia in parous women (9). Our hospital's
annual number of birth is around 25 thousand. Considering
this density, suﬃcient infrastructure is not available for epidural anesthesia. After 1 hour of full dilation of the cervix, if the
fetal head is beneath the ischial spines, patients are taken to
the lithotomy position and encouraged to push the baby in our
clinic. Routinely, as a part of active management of the third
stage of labor, uterotonics were administered to all patients according to the last Cochrane systematic review for prevention
of atony (10). Active management of the third stage of labor
included iv oxytocin administration (10 units in 500 mL normal saline), early cord clamping, and traction of the cord immediately after delivery.
Postpartum hemorrhage occurred in 57 deliveries among
this study’s population (n=967). The rates of PPH were calculated in terms of the causes of hemorrhage. Generalized uter-

ine atony, genital lacerations, and placental retentions occurred in 32, 6, and 5 patients respectively and they were
treated with appropriate methods. Of 14 patients diagnosed
with LUSA as a cause of PPH. LUSA was diagnosed by existing well contracted uterine fundus, no retained placental
products, and no genital tract lacerations with careful inspection of the vagina. For the exclusion of the retained products
of conception and controlling the Kerr incisions or integrity of
the uterus and any intraabdominal hematoma, ultrasonography
was used. Before applying vaginal packing, uterine massage
was applied to all patients simultaneously with medical treatment, and then bimanual compression was applied to patients
who continued bleeding. After these, when the bleeding continued, vaginal packing was applied within three or ﬁve minutes. Vaginal packing was performed using 10-13 gauze
sponges. Each gauze sponge was approximately 20 cm long
by 4 cm wide. Usually, gauze sponges were connected. Our
purpose was to compress the lower uterine segment between
the well contracted uterine corpus and gauzes. The vaginal
packing was performed tightly. During the procedure, 2 g
cephalosporin were given to the patients with LUSA. All pa-
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tients were followed continuously monitoring vital signs and
performing a vulvar inspection in case of persistent hemorrhage. Foley catheter was used in all LUSA cases for prevention of urinary retention and inspection of the vital signs. No
patient with LUSA had a low-lying placenta (to have 2 cm distance between the edge of placenta and internal cervical ostium) or placental abnormalities, according to their previous
sonographic results but nobody had placenta where placed
uterine fundus totally, most of the placentas almost completely or partially ﬁlled the lower uterine segment.
The study population was divided into four groups: the
primiparous vaginal delivery group (n=195), the multiparous
vaginal delivery group (n=471), the primary cesarean group
(n=90), and the repeated cesarean group (n=211), respectively. These groups were created to understand that LUSA is
seen more frequently in which group. Of these, we focused
only on 967 deliveries exhibiting cases of PPH with LUSA by
mainly looking at how effective vaginal packing was in the
management of the LUSA was studied. The frequency of the
LUSA was revealed and in which group it was seen more frequently, were calculated statistically. Ethics committee approval was received for this study from the ethics committee
of Health Science University Diyarbakir Gazi Yasargil
Training and Research Hospital (no: 28.12.2018/199).
Statistical Analysis
We performed all statistical analysis using SPSS software
(Version 21.0; SPSS Inc., Chicago, IL, USA). We calculated
demographic data using descriptive statistics. Number and percentage were used to describe the data. Kolmogorov-Smirnov
test was used to determine whether the variables were in a normal distribution. Pearson's chi-square test, which enables us to
evaluate categorical variables, was used to evaluate the causes

of PPH seen in different delivery groups. We considered a twosided p-value <0.05 as signiﬁcant for all analyzes.

Results
The medical records of these 14 patients with LUSA are
summarized in Table I, including demographic, antepartum,
intrapartum, and postpartum data. Of 14 patients’ mean age
was 29±7.49 (Mean±SD).
The occurrence of PPH among this study’s population was
5.9% (57/967). Likewise, we found the occurrence of LUSA
to be 1.4% (14/967). Generalized uterine atony, genital lacerations, and placental retentions occurred in 32 (3.3%), 6
(0.6%), and 5 (0.5%) patients respectively and they were
treated with appropriate methods.
Three patients in primiparous vaginal delivery group 3/195
(%1.15), four in multiparous vaginal delivery group 4/471
(0.84%), one in primiparous cesarean section group 1/90
(1.10%), and six in repeated cesarean group 6/211 (2.84%)
had LUSA (Table II). Despite not being of statistical signiﬁcance, PPH due to LUSA was found to occur the most frequently in the repeated cesarean group (p=0.157).
Lower uterine segment atony was controlled successfully
in 13 of 14 (92.8%) patients using vaginal packing at the ﬁrst
attempt. Second vaginal packing was needed in one patient
due to dropping of the vaginal packing spontaneously and
hemostasis was achieved in this patient ﬁnally after reinsertion. No general anesthesia was used for vaginal packing. No
maternal mortality or morbidity occurred. Transfusion of
blood products was not given to %36 of the patients with
LUSA. The vaginal packings were removed after 6 to 8 hours
after insertion. No adverse effects including perineal or ab-

Table II: Comparison of postpartum hemorrhage, reasons according to delivery groups
Primiparous
Vaginal Birth Group
n (%)

Multiparous
Vaginal Birth Group
n (%)

Primary
Cesarean Group
n (%)

Repeated
Cesarean Group
n (%)

LUSA
No
Yes

192 (98.5)
3 (1.5)

467 (99.2)
4 (0.8)

89 (98.9)
1 (1.1)

205 (97.2)
6 (2.8)

0.157

Generalized Atony
No
Yes

193 (99)
2 (1)

449 (95.3)
22 (4.7)

85 (94.4)
5 (5.6)

208 (98.6)
3 (1.4)

0.022

Genital Laceration
No
Yes

191 (97.9)
4 (2.1)

469 (99.6)
2 (0.4)

90 (100)
0 (0)

211 (100)
0 (0)

0.018

Placenta Retention
No
Yes

194 (99.5)
1 (0.5)

466 (98.9)
4 (1.1)

90 (100)
0 (0)

211 (100)
0 (0)

0.476

Reasons of PPH

* p<0.05 is accepted as significant. PPH: postpartum hemorrhage, LUSA: lower uterine segment atony

p*
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dominal hematoma or occult bleeding were observed. Fever
was observed in one patient with the possibility of an adverse
effect of prostaglandin E1. Five patients were not given blood
products, one of them had refused to take red blood cells.
Owing to timely intervention and medication, the necessity of
blood transfusion was prevented in four cases. All patients
with LUSA were discharged between 24th and 36th hours
postpartum.

Discussion
Lower uterine segment atony has gained popularity
among a limited number of obstetricians after a proposal of
this entity by Panda et al. since 2009 (3). Vaginal packing may
be regarded as a simple life-saving technique in low-income
countries in LUSA patients. Our study suggested vaginal
packing as an effective method in controlling LUSA.
Almost all previously reported cases of gauze packing in
obstetric and gynecological practice include uterine gauze
packing, however, this procedure gradually fell from favor because of concerns related to overlooked bleeding and infection
(11). Different from previous studies, we inserted gauzes into
the vagina instead of the uterine cavity. Inserting gauzes into
the vagina for controlling LUSA and removal in a short time
while contributing to the results of any infection in our cases.
The pushing up the uterus with a vaginal pack provided
strong hemostasis in our LUSA patients. The mechanism of
hemostasis probably depended on two mechanisms: 1) ﬂask
lower uterine segments compressed between the well contracted uterine fundus and vaginal packing, and 2) due to impaired blood ﬂow through the uterine artery owing to an elevated uterus. Koyama et al’s ﬁndings suggested a second
mechanism (12). Compressing the uterus may lead to elongated and curved uterine arteries in a vertical direction, a narrowing of intravascular space and obstructing the vessels, and
the reduction of uterine blood ﬂow. During the postpartum period, uterine involution also leads to a decrease in blood ﬂow
with increased vascular resistance (13).
Unlike Panda et al., we did not use any curettage-based
methods. We only removed the hematoma accumulated in the
lower uterine segment with a mounted buffer and used 10 to
13 gauzed sponges according to the width of the patient’s
vagina. Each gauze was 20 cm long by 4 cm wide and these
were ﬁrmly attached, thus it was provided to prevent oblivion
in the vagina any piece of gauze.
Hamdy described a novel hypothetical technique in which
the physician pulls the cervix through vagina using two ovum
pens for 90 seconds to prevent PPH with atony (14). However,
this technique may block a provider for a long time when PPH
occurs. Conversely, Yüksel spent nearly 30 minutes on a patient applying a similar technique in order to treat LUSA (15).
This maneuver may damage the cervix uteri, but the maneuver

is applicable for some mobile uteri. Schmid et al. stated that it
is diﬃcult to design randomized controlled trials on the management of potentially life-threatening PPH. Therefore, case
studies are important (16). In our retrospective preliminary
study, patients recovered dramatically. The elevated heart rate
regressed to a normal range after vaginal packing immediately. During the initial ﬁrst vaginal packing, we had excellent
results in almost all of the cases except for one. The only complaints mentioned were pain and distention of the vagina.
Therefore, the bladder catheter seemed to be mandatory for
both vital follow-ups, in order not to produce urinary retention
in patients. We think that even a midwife can comfortably
apply vaginal packing and refer to the patient who has LUSA.
There are several packing methods, including Harbi et al.’s
study citing a patient with placenta previa/accreta, whereupon
they used uterovaginal packing to prophylactic prevent placental bed bleeding during cesarean section. Respectively, this
was found successful among their patients (17). No patient
had any complaints about placental insertion abnormalities in
our study. Cohen et al. suggested that some patients have uterine muscular deﬁciency especially at lower uterine segments
(18). The muscular loosening in the lower uterine segment is
more common because of either prolonged labor and/or repeated emergency cesareans. We know that uterine contractions start from the fundus and spread to the lower segment;
therefore, a repeated cesarean section may create a blockage
for passing the contractions from the fundus to the lower segment. Furthermore, we observed that emergency repeated cesarean sections may be accepted as the main risk factor in our
cases. In our study, the LUSA rate was higher in the repeated
cesarean group, albeit this was not statistically signiﬁcant.
Further studies may be required for these issues. Another issue
is that according to LUSA patients’ previous sonographic results nobody had a placenta that was placed in the uterine fundus. Nearby whole patient’s placentas were related to lower
uterine segments partially or mostly. Thus, the source of hemorrhage can be explained in patients with LUSA. Although
there are some descriptive publications about LUSA (3,4,15),
the general term of LUSA may not be known well or used by
some obstetricians, for example, Huque S et al. (19) published
a study that included 20.000 PPH (caused by atony,
trauma/tears, Previa/accreta, others/unknown) but they did not
use the term of LUSA as a reason of PPH. Maybe, there were
some cases of LUSA in their other/unknown group. The current term of LUSA was used in Dueckelmann et al. study in
2019, but they did not state how many subjects had LUSA
among patients with PPH. They used chitosan covered uterine
gauze packing for LUSA patients successfully in their study
(5). In a study, compressing the lower uterine segment was
found to be important in preventing or stopping PPH, particularly when the placental bed placed the lower uterine segment
(20). Contractions of the uterine body can reject the balloon
tamponade system through the vagina. A study stated that displacement of the applied uterine balloon occurs in about 10%
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of cases (21). Additionally, Dueckelman et al. stated that intrauterine placement of the balloon tamponade system sometimes may be diﬃcult and after cesarean section, uterine perforation or scar dehiscence can occur due to the Bakri system
(5,22). It is claimed in the ACOG 2017 practice bulletin
no:183 that stubborn lower uterine segment atony bleeding
can be stopped with balloon tamponade (23). However, this
claim does not refer to any study. Therefore, as we know that
LUSA has a well contracted uterine body, and there are diﬃculties for placement of balloons to the lower uterine segment,
we did not use any balloon system.
In conclusion, our study suggested that vaginal packing
was a highly successful method in the management of LUSA
patients. This study has the potential to heighten awareness on
LUSA as well as decrease the further surgical interventions,
thus preventing morbidity. LUSA has the potential to investigate in further studies.
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