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Uterine Artery Embolization as
an Effective Management and
Diagnostic Tool for Puerperal
Uterine Inversion with

Severe Postpartum Bleeding.
A Case Report
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Acute puerperal uterine inversion is a rare postpartum obstetric complication; however, with-
out rapid diagnosis and appropriate management, it is life-threatening. Substantial bleeding
hinders the verification of a partially inverted uterus, possibly delaying the treatment. Herein,
we present the report of a 32-year-old female presenting with massive postpartum bleeding
managed by uterine artery embolization. The peculiar course of the uterine artery bowing infe-
riorly along the inverted fundus during embolization could uncover the uterine inversion,
which was not diagnosed by physical examination and CT. In conclusion, uterine artery emboli-
zation is not only an effective therapeutic strategy for postpartum hemorrhage but also a valu-
able tool for diagnosing uterine inversion.

Index terms Uterine Inversion; Postpartum Hemorrhage; Uterine Artery Embolization

INTRODUCTION

Uterine inversion is a rare postpartum complication in which the uterine fundus par-
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tially or completely collapses into the endometrial cavity (1). It is a life-threatening complica-
tion, requiring rapid diagnosis and immediate treatment. Typically, uterine inversion is diag-
nosed based on clinical symptoms observed during physical examination (2). Patients often
present with abdominopelvic pain and hypovolemic shock due to severe postpartum bleed-
ing. Bimanual examinations may reveal a smooth round mass protruding from the cervix or
vagina. However, massive bleeding during examinations hinders its detection, even when
using US, CT, or MRI. Herein, we have presented a case of acute puerperal uterine inversion
with severe bleeding referred for uterine artery embolization, which was initially misdiag-

nosed as uterine rupture based on physical examination and CT findings.

CASE REPORT

A 32-year-old primigravida postpartum patient with unremarkable medical history was
transferred to our emergency center with massive hemorrhage. She delivered a baby 1.5
hours ago via normal vaginal delivery at a local clinic. Her vital signs (blood pressure: 92/63
mm Hg and pulse rate: 132 bpm) were unstable. The uterine fundus was not palpated during
physical examination and multiple active bleeding foci with abundant hematomas were ob-
served through the speculum. Abdominopelvic CT angiography, which was performed to
identify the cause of bleeding, revealed an abnormally shaped uterus with fundus bulging
into the vaginal cavity. However, during emergency assessment, the abdominal radiologist did
not suspect uterine inversion. Based on physical examination, CT findings, and the radiolo-
gist’s assessment of partial loss of myometrial enhancement due to uterine rupture and myo-
metrial injury (Fig. 1A, B), uterine rupture was suspected preferentially. Uterine arterial em-
bolization was recommended to stabilize the patient’s vital signs before surgical correction.

Under local anesthesia and direct US guidance, the right common femoral artery was ac-
cessed with a micropuncture kit (Micro-stick, Medcomp, Harleyville, PA, USA). When an ad-
equate pulsatile arterial flow was detected, a 0.035-inch guidewire was advanced and a 5-Fr
vascular sheath (Radiofocus, Terumo, Shibuya, Tokyo, Japan) was placed through the guide-
wire. A 5-Fr angiographic catheter (Cobra-2, Cook, Bloomington, IN, USA) was used for the
selective angiography of contralateral internal iliac artery. During the procedure, an en-
gorged tortuous uterine artery with an unexpected course was identified. The ascending por-
tion bowed inferiorly along the course of uterine fundus (Fig. 1D, E), and the other side of the
artery had a similar feature on selective angiogram (not shown). These findings suggested
uterine inversion. After discussion with the obstetric surgeon, uterine artery embolization
with gelatin microparticles was performed (150-350 pm, EGgel, Hwaseong, Korea) for hemo-
stasis before surgical correction. Her blood pressure subsequently normalized and she was
transferred to operating room, where uterine inversion was confirmed and bimanual reduc-
tion was performed. The patient was discharged after 10 days. A 2-month follow-up US re-
vealed a normal uterus with pre-existing intramural-type myoma (Fig. 1F).

This study obtained an Institutional Review Board approval from the institution, and the
need for informed consent was waived (IRB No. 2020-12-006).
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Fig. 1. A32-year-old female with postpartum hemorrhage.

A. Abdominopelvic angiographic CT scan (venous phase) shows the margin of the uterus is not clearly de-
marcated. In addition, the myometrial enhancement is partially absent and contains many hematomas (ar-
rowheads). These findings were initially recognized as uterine rupture.

B. Coronal reformatted abdominopelvic angiographic CT scan (venous phase) shows the top of the uterus
configuration is cleaved (arrowheads) with the fundus inverted into the uterine cavity. Note the low-attenu-
ated round lesion (arrow) inside the myometrium wall, suggesting intramural-type uterine myoma as a pos-
sible predisposing factor for uterine inversion.

C. Coronal reformatted abdominopelvic angiographic CT scan (arterial phase) shows the uterine artery is
extended and penetrates the uterus from the fundus to the cervix; this is known as the thread and streak
sign (arrows).

D. Digital subtraction angiographic image (RAO 28°) shows the left uterine artery arising from the anterior
division of the left internal iliac artery (arrowheads).

E. Digital subtraction angiographic image (RAO 24°) shows the left uterine artery is selectively catheterized.
The uterine artery runs upward and then bows inferiorly (arrowheads). The unexpected course of the uter-
ine artery may imply uterine inversion. Note that ovarian collaterals are visualized at the end of the uterine
artery (asterisk).

F. Transvaginal US image of the uterus shows the normal uterine configuration with normal endometrium
(arrowheads) and pre-existing intramural-type myoma (arrow) at the 2-month follow-up.

RAO =right anterior oblique

DISCUSSION

The incidence of uterine inversion is 2.9 per 10000 deliveries (1). This life-threatening post-
partum complication may be accompanied by severe hemorrhage. In uterine inversion, the
myometrium is unable to contract and retract that resulting in severe blood loss (3). Further-
more, when the broad ligament and peritoneal nerves are stretched by uterine inversion, para-
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sympathetic tone is increased that leading to shock condition (2). Therefore, Rapid diagnosis
and management are crucial to prevent maternal deaths and obtain favorable prognosis.

Uterine inversion is classified by time of occurrence or degree of inversion. Inversion is
acute (< 24 hours after delivery), subacute (> 24 hours but < 4 weeks), or chronic (> 4 weeks)
(4). The severity of inversion depends on fundus extension. In first-degree inversion, the fun-
dus remains within the endometrial cavity. Second-degree uterine inversion occurs when the
fundus reaches the cervical external os without exceeding the perineum. In third-degree in-
version, the fundus extends over the perineum, and in fourth-degree inversion, both the
uterus and vagina completely prolapse outside the vulva (2). In our patient, inversion oc-
curred immediately postpartum and the fundus was located around the cervical ring, sug-
gesting second-degree acute uterine inversion.

Predisposing factors include nulliparity, macrosomia, rapid or prolonged labor and deliv-
ery, short umbilical cord, severe preeclampsia, use of uterine relaxants, uterine anomalies or
tumors (leilomyoma), retained placenta, and placenta accrete (5). Nulliparity and three leio-
myomas were risk factors in our patient.

Early diagnosis of the uterine inversion depends on clinical manifestations. Palpation of a
congested bleeding mass protruding from the cervix or vagina provides confirmation. How-
ever, examinations during massive bleeding are difficult. Furthermore, first- or second-degree
inversions may be misdiagnosed as prolapsed fibroid (unlike third- and fourth-grade inver-
sions) (6). US, CT, and MRI are helpful when the diagnosis is uncertain. The US central cleav-
age sign typically indicates uterine inversion (7). However, our patient was misdiagnosed with
uterine rupture after US owing to misinterpretation of the fundus protruding into the pelvic
cavity.

Our patient’s hemodynamic status was unstable; therefore, we performed CT angiography,
although MRI is effective for confirmation of uterine inversion and delineation from sur-
rounding structure (2). A previous report identified a unique CT angiographic feature—the
thread and streak sign—where the uterine arteries stretch and penetrate the uterine cavity
(7). We detected this feature in retrospective CT review (Fig. 1C). Nevertheless, the radiologist
misdiagnosed the patient with uterine rupture (consistent with US findings) due to unclear
uterine margin and partially absent myometrium enhancement.

We diagnosed uterine inversion based on the peculiar course of uterine arteries during
digital subtraction angiography. Uterine arteries usually ascend along the uterine arteries as-
cend alongside the uterus to the top; however, in this case both uterine arteries bowed inferi-
orly along the course of the inverted fundus (Fig. 1D, E). Identification of uterine inversion
during transcatheter embolization enabled rapid transfer to the operating room for curative
treatment.

Immediate surgery might have been considered a better option than embolization if uter-
ine inversion was clinically suspected. However, surgery can be risky in hemodynamically
unstable patients. Furthermore, embolization is a safe and effective treatment for postpar-
tum hemorrhage patients (8-10). Therefore, it was the best option for our patient, even con-
sidering a correct clinical diagnosis.

Our patient recovered after uterine artery embolization and bimanual reduction. Postopera-

tive CT revealed uterine focal low attenuation lesions, suggesting mild ischemia (not shown).
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However, the 2-month follow-up US revealed a restored uterus with normal endometrium fig-
uration and pre-existing intramural leiomyoma (Fig. 1F).

In conclusion, although manual reduction or surgical techniques such as laparotomy pro-
vide definitive uterine inversion treatment, embolization facilitates immediate management
of life-threatening situations, including hypovolemic shock. Uterine artery embolization can
be a valuable tool for diagnosing uterine inversion reliably.
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