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CASE REPORT

Unilateral uterine artery embolization 
and Bakri tamponade balloon insertion 
in the treatment of acute puerperal uterine 
inversion: a case report
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Abstract 

Background:  Acute puerperal uterine inversion is rare but may cause massive postpartum blood loss due to uterine 
atony. Therefore, these patients must be diagnosed, and uterine replacement must be performed as soon as possi-
ble. However, in some cases, active bleeding due to uterine atony becomes uncontrollable, even though the uterine 
inversion itself is treated. In these cases, additional treatments, including surgical procedures, are needed.

Case presentation:  A 41-year-old Japanese woman, gravida 1, para 0, was hospitalized for labor induction at 
40 weeks and 3 days of gestational age. She had a vacuum-assisted delivery after 3 days of oxytocin administration, 
but acute uterine inversion occurred. Although replacement of the inverted uterus was successful by manual reposi-
tioning and Bakri balloon tamponade insertion, massive postpartum hemorrhage caused by uterine atony became 
uncontrollable. In this situation, since disseminated intravascular coagulation had developed, we used uterine artery 
embolization to stop the bleeding. After detecting the pseudo-aneurysmal sac and tortuous vessels of the right 
uterine artery, transcatheter right-sided uterine artery embolization was performed. Thirteen days after uterine artery 
embolization, she was discharged with no complications.

Conclusions:  In cases of disseminated intravascular coagulation caused by massive postpartum bleeding, uterine 
artery embolization may often be selected. In our case, since we performed angiography to detect the main bleeding 
site, the hemorrhage could be stopped with unilateral uterine artery embolization alone, without hysterectomy.
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Background
Acute puerperal uterine inversion is rare, occurring in 
only approximately 1 in 3500–20,000 vaginal deliver-
ies [1, 2]. However, since it causes massive postpartum 
blood loss due to uterine atony, prompt diagnosis and 

management are needed for replacement of the inverted 
uterus and control of the hemorrhage. When the treat-
ments are performed early, the patient recovers with 
relatively less invasive management, such as manual 
replacement and Bakri postpartum balloon insertion 
into the repaired uterine cavity [3–6]. On the other 
hand, if postpartum bleeding becomes uncontrollable, 
various invasive interventions, including blood transfu-
sion and surgical approaches, may be needed. In these 
cases, the management of hemorrhage after replacement 
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tends to become more difficult than the replacement 
itself. Among these procedures, hysterectomy might be 
required in some cases, and very occasionally, maternal 
death can occur [1]. However, to preserve future fertility, 
avoidance of this management approach is desirable, and 
transcatheter arterial embolization of the uterine artery 
is one option to consider for managing postpartum hem-
orrhage [7].

Therefore, we describe a case in which we selected 
unilateral uterine artery embolization (UAE) without 
hysterectomy to manage a massive hemorrhage and 
coagulopathy that occurred after successful replacement 
of the uterine inversion itself.

Case presentation
A 41-year-old Japanese female homemaker, gravida 
1, para 0, with no remarkable medical, surgical, fam-
ily, social, environmental, smoking, or alcohol history, 
was referred to our hospital at 9 gestational weeks after 
in  vitro fertilization. During the gestational period, she 
was diagnosed with subchorionic hemorrhage in an 
emergency examination at 15 gestational weeks and 
hospitalized for treatment of a threatened premature 
delivery with oral ritodrine hydrochloride at 33–34 ges-
tational weeks. At 40 weeks and 3 days of gestational age, 
she was hospitalized for labor induction, and after 3 days 
of oxytocin administration, she had a live birth; the neo-
nate was female, weighed 3140 g, had Apgar scores of 9 
and 10, and was delivered via a combination of midline 
episiotomy, vacuum extraction, and the Kristeller maneu-
ver. However, while removing the placenta, a large mass, 
including the uterus and placenta, emerged, and uter-
ine inversion was diagnosed by vaginal examination and 
abdominal ultrasonography (Fig. 1).

Massive bleeding from the stripped uterine cav-
ity continued, and she presented with a shock index 

of over 2, a pulse rate of 134 beats per minute (bpm), 
and a blood pressure of 41/19  mmHg. The patient 
had a decreased level of consciousness, with a Japan 
Coma Scale score of 10 [8], namely this patient could 
be easily aroused by being spoken to, and she had cold 
extremities. Since laboratory tests revealed minimal 
hemoglobin, platelet, and fibrinogen levels of 6.6  g/dl, 
5.4  ×  104/μl, and 102  mg/dl, respectively, we started 
rapid blood transfusion and systemic management in 
the intensive care unit (ICU). The patient’s liver and 
renal function were not abnormal; her serum alanine 
aminotransferase, aspartate aminotransferase, and cre-
atinine levels were 15 units/l, 15 units/l, and 0.48 mg/
dl, respectively. Uterine replacement was performed 
with intravenous nitroglycerine (100  mg), and vaginal 
bleeding was controlled by Bakri balloon insertion into 
the recovered uterine cavity, with an iodoform gauze 
inside the vagina and with sutures of the perineal and 
vaginal lacerations. However, disseminated intravascu-
lar coagulation (DIC) had developed, and the Japanese 
obstetrical DIC score was 15 points [9], with a platelet 
count of 5.4 ×  104/μl, a fibrinogen level of 102  mg/dl, 
a prothrombin time (PT) of 16.8 seconds, an activated 
partial thromboplastin time (APTT) of 47.5  seconds, 
a fibrin degradation product (FDP) level of 97.8 μg/ml, 
and d-dimer of 42.0  μg/ml. Then, we performed con-
trast-enhanced computed tomography (CT; Fig. 2) and 

Fig. 1  The uterine fundus (arrow) passes through the cervical ring, 
though this is not clear in the image

Fig. 2  A The uterus was enlarged and deviated to the right. 
A pseudo-aneurysm-like cyst (arrow) and dilated blood vessel 
(arrowhead) were detected in a branch of the right uterine artery. 
B The uterine cavity was remarkably enlarged over the size of the 
Bakri balloon (arrow). Enlarged tortuous vessels were detected, and 
continuous active extravasations were suspected
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uterine artery angiography to detect another source of 
bleeding related to uterine atony. After these proce-
dures, we decided to perform UAE instead of surgical 
management to preserve future fertility and avoid the 
risk of perioperative hemorrhaging secondary to DIC. 
Finally, transcatheter right-sided UAE was performed 
to control the pseudo-aneurysmal sac and tortuous ves-
sels of the right uterine artery (Fig.  3). On the day of 
delivery, we rapidly performed blood transfusion, Bakri 
balloon tamponade, and UAE to control the massive 
bleeding. Two days later, her condition stabilized, and 
she was transferred from the ICU to the general ward. 
We detected a hematoma that was 10  cm in diam-
eter in the left vaginal wall on the same day, so surgi-
cal removal with an indwelling catheter in place was 
performed under general anesthesia on the following 
day after confirming no active bleeding by contrast-
enhanced CT (Fig.  4) and explaining the procedure 
to the patient and her husband. The administration 
of antibiotics was also needed for 18  days, including 
5  days of intravenous administration of cefmetazole 
(2 g/day) and 13 days of oral cefcapene pivoxil (300 mg/
day); however, this catheter was removed, and the 
vaginal wall hematoma had almost disappeared before 
discharge.

Overall, we measured approximately 4500 ml of blood 
loss and performed transfusion of 44 units of red blood 
cell concentrate (approximately 6160  ml), 30 units of 
fresh frozen plasma (approximately 3600  ml), and 20 
units of platelet concentrate (approximately 400  ml), 
yet she was able to be discharged 13 days after delivery. 
Iron agents were needed for 22  days, including 3  days 
of intravenous saccharated ferric oxide (40  mg/day) 
and 19  days of oral sodium ferrous citrate (100  mg/
day). Placental histopathological examination revealed 
placenta accrete, including increased syncytial knot, 
necrosis, and smooth muscle adhesion. In the outpa-
tient department, we detected a thick endometrium 

approximately 4  months after UAE without difficulty, 
and no abnormality was detected for over 1 year.

Discussion and conclusions
We recently encountered a patient with acute puerperal 
uterine inversion. She underwent combined treatment 
with Bakri tamponade balloon insertion, for uterine 
replacement, unilateral UAE, for bleeding control, and 
DIC without surgical interventions. Since we could pre-
serve her fertility by performing unilateral UAE, a mini-
mally invasive procedure, we reported this case with 
consideration of reviews of past reports [3–6, 10, 11].

Uterine inversion is due to the collapse of the uterine 
fundus into the uterine cavity. The diagnosis itself may 
be relatively easy because the uterine fundus can be pal-
pated by vaginal examination and because its abdominal 
ultrasound findings are typical. However, this disease is 
a life-threatening obstetrical emergency because the con-
dition can result in significant, persistent blood loss due 
to subsequent uterine atony and uterine muscle tissue 
necrosis due to disruption of uterine arterial blood flow 
[10, 11]. When uterine inversion is recognized, immedi-
ate replacement must be performed, and close follow-up 
is required. If prompt diagnosis and appropriate treat-
ment are performed, in most cases, patients can recover 
with fewer invasive approaches, such as Bakri balloon 
tamponade insertion [3–6]. We also tried to control the 
bleeding by this intervention first. However, in some 
cases, when unavoidable, we must choose to perform 

Fig. 3  A pseudoaneurysm-like cyst (arrow) arising from a branch of 
the right uterine artery and enlarged tortuous vessels were detected

Fig. 4  A Hematoma in the uterine cavity (arrow) remained, but 
active bleeding was not detected. B A large hematoma existed in the 
left vaginal wall (arrow), but active extravasations were not detected
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surgical management, including hysterectomy, to control 
fatal bleeding.

In our case, since the development of DIC was detected 
before choosing surgical management, UAE was per-
formed to control postpartum bleeding. As a result, we 
could avoid a hysterectomy and preserve future fertil-
ity. Additionally, before UAE was started, the dominant 
bleeding site was detected by contrast-enhanced CT and 
uterine artery angiography, and we could control the 
bleeding by only right-sided embolization. This mini-
mal use of embolization may have further significance in 
terms of the negative impact of UAE on fertility [12–14]. 
A large hematoma was detected in the left vaginal wall 
the day after UAE due to severe DIC. This was possibly 
caused by the right-sided UAE, but the effectiveness of 
UAE for controlling postpartum hemorrhage is recog-
nized [15, 16]. Our management reveals one option for 
treating uterine inversion.

In summary, we needed to perform UAE to control 
acute bleeding under DIC. However, since we performed 
angiography to detect the main bleeding site, hemor-
rhage could be stopped with unilateral UAE alone, with-
out hysterectomy. To the best of our knowledge, this case 
is the first report in which acute uterine inversion accom-
panied by DIC could be managed with unilateral UAE. 
Although further investigation is needed, this technique 
may be less invasive and, therefore, better preserve future 
fertility.
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