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Introduction

A cesarean scar pregnancy (CSP) is a high-risk pregnancy 
that can result in uncontrollable bleeding, hysterorrhexis, 
peripheral visceral injury, and hysterectomy during or after 
curettage. Treatment includes medication, surgery, or a 
combination of these. CSP was divided into two types in 
2000 by Vial et al.; however, this classification can not clearly 
guide clinical work (1). CSP was also classified into three 
types (I, II, III) according to the location and direction of 
growth of the gestational sac and myometrial thickness (2,3). 
It is much easier to select appropriate treatments using this 

classification (2,3). Uterine artery embolization (UAE) is an 
important adjuvant therapy that can be performed for CSP 
types II and III to decrease the risk of bleeding (3). The most 
common symptoms following UAE include abdominal pain, 
fever, and vaginal discharge. Reports have also documented 
episodes of endometrial, myometrial, and ovarian injuries, 
which can result in amenorrhea, ovarian failure, and 
impaired reproductive ability (4,5). Uterine necrosis is a 
major complication of embolization; however, it is extremely 
rare today. Uterine necrosis has a significant effect on the 
menstrual cycle, fertility, and subsequent pregnancies. 
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Herein, we have presented a case of uterine necrosis after 
UAE for a CSP and have conducted a review of the literature 
available on PubMed. Only articles written in English were 
examined in this study. Our literature search did not identify 
any reports of uterine necrosis following UAE for a CSP. 
We present the following case in accordance with the CARE 
reporting checklist (available at https://gpm.amegroups.com/

article/view/10.21037/gpm-21-46/rc).

Case presentation

All procedures performed in this study were in accordance 
with the ethical standards of the institutional and/or national 
research committee(s) and with the Helsinki Declaration (as 
revised in 2013). Written informed consent was obtained 
from the patient for publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal. 
A 43-year-old woman was admitted to a local hospital and 
diagnosed with type III CSP and adenomyosis. She had a 
history of one cesarean section. Her serum human chorionic 
gonadotropin level was >200,000 mIU/mL. Prior to UAE, 
magnetic resonance imaging (MRI) revealed a gestational sac 
along the cesarean scar (Figure 1). The patient underwent 
curettage after UAE. Bilateral UAE was performed using 
polyvinyl alcohol embolization microsphere (100−300 µm 
and 300−500 µm) and gelatin sponge particles (560−710 µm).  
Three months after UAE, the patient was admitted to our 
hospital due to an asymptomatic vaginal mass (symptoms 
such as abdominal pain, abnormal vaginal bleeding, or fever 
were absent). On physical examination, a large, soft vaginal 
mass and a large uterus corresponding to the size of a four-
month-old pregnancy, were detected. The cervix was not 
assessed at this time. MRI revealed a large mass occupying 
the uterine cavity, cervical canal, and upper portion of the 
vagina. The mass was continuous with the myometrium 
of the fundus uteri and exhibited traction on the fundus, 
which resulted in incomplete uterine inversion (Figure 2). 
The patient underwent an exploratory laparotomy, and a 
hysterectomy and bilateral salpingectomy were performed. 
Intraoperatively, extensive adhesions were noted in the 
pelvic cavity. Majority of the myometrium was necrotic, 
and the right side of the fundus was concave. A large, light-
yellow mass was noted originating from the fundus and 
extending into the uterine cavity and vagina (Figures 3,4). 
Histopathological examination of the resected specimen 
showed extensive necrosis, as well as blood and inflammatory 
cell infiltration in the myometrium. Gelatin sponge 
components were also noted in the blood vessels of the 
myometrium. The exploratory laparotomy was completed 
in 2 hours, and approximately 200mL of blood was lost 
intraoperatively. The patient recovered well from surgery, 
and no complications were noted over the 2-year follow-up 
period. 

Figure 1 MRI demonstrating a cesarean scar pregnancy and 
adenomyosis. MRI, magnetic resonance imaging.

Figure 2 MRI demonstrating a large mass and incomplete uterine 
inversion. MRI, magnetic resonance imaging.

https://gpm.amegroups.com/article/view/10.21037/gpm-21-46/rc
https://gpm.amegroups.com/article/view/10.21037/gpm-21-46/rc
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Discussion

UAE is an important adjuvant therapy for CSP; it blocks the 
blood flow to the gestational sac, which lowers the risk of 
intraoperative bleeding and a hysterectomy during or after 
uterine curettage (6). Among 841 patients who underwent 
UAE prior to uterine curettage, good hemostasis was 
achieved in 93.7% (7). Another retrospective study involving 
169 patients with CSP who underwent UAE, demonstrated a 
96.4% hemostasis success rate during dilation and curettage. 
UAE is also associated with a reduction in menstrual blood 
volume and future pregnancy rate (8).

Uterine necrosis is a rare complication of UAE and 
remains an important issue in the diagnosis and management 
of this condition. We conducted a search of English articles 
on PubMed and found 21 reports of uterine necrosis 

following UAE (9-26). The search strings were the following: 
uterine necrosis and uterine artery embolization. The 
clinical characteristics and outcomes of the patients in these 
studies are listed in Table 1. UAE was performed for three 
cases of leiomyoma and 18 cases of postpartum hemorrhage 
(PPH). In all 21 cases, uterine necrosis was managed with 
embolization agents, such as the Spongostan gelfoam slurry 
(Gelfoam) (n=9,42.9%), polyvinyl alcohol particle (PVA) (n=5, 
23.8%), absorbable gelatin sponge (Curaspon) (n=6, 28.6%), 
and gelatin sponge pledges (Gelatin) (n=2,0.1%). The most 
common clinical symptoms after UAE were fever, abdominal 
pain, and vaginal discharge. The interval between UAE and 
the diagnosis of uterine necrosis ranged from 4–69 days.  
Uterine necrosis was often initially demonstrated by 
ultrasound and later confirmed by computed tomography 
(CT) and MRI. The CT and MRI findings of uterine 
necrosis sometimes include uterine elongation, myometrial 
gas, peripheral contrast uptake, and absent myometrial 
contrast uptake (27). However, myometrial gas and peripheral 
contrast uptake can be normal after UAE and are not specific 
signs of necrosis. Our patient demonstrated extensive uterine 
necrosis following UAE, resulting in uterine inversion. She 
was diagnosed by MRI and underwent a hysterectomy for 
severe uterine necrosis. 

Previous studies have identified possible risk factors for 
uterine necrosis following UAE (27,28). These include the 
embolization technique, size of the particles of the embolic 
agents used, absence of vascular anastomoses, and presence 
of sepsis (27). The incidence of uterine necrosis can be 
reduced in several ways. First, a suitable embolic agent 
should be chosen. The gelatin sponge is suitable for UAE 
because it has large particles, which are unlikely to occlude 
small arteries. Gelatin sponge particles in UAE should 
exceed 500 µm in diameter (28). The small particles were 
used in our patient and may have been one of the causes of 
uterine necrosis. Second, the speed at which the embolic 
agent is injected should be controlled. Faster injection 
may reroute the agent to distal anastomotic channels and 
result in embolization of vessels supplying surrounding 
tissues, such as those of the ovaries (27). Third, significant 
adenomyosis in our patient is a confounding factor because 
embolization (to prevent hemorrhage) before curettage also 
treats adenomyosis, which will necrose and be eliminated 
via the vaginal tract. Furthermore, the treatment of 
uterine necrosis should be individualized. This report has 
demonstrated that partial necrosis may be treated with 
hysteroscopic or laparoscopic excision, which preserves 
fertility, whereas large necrotic areas require subtotal or 

Figure 3 The uterus and mass.

Figure 4 Extensive necrosis of the myometrium.



Gynecology and Pelvic Medicine, 2022Page 4 of 7

© Gynecology and Pelvic Medicine. All rights reserved. Gynecol Pelvic Med 2022;5:27 | https://dx.doi.org/10.21037/gpm-21-46

T
ab

le
 1

 C
lin

ic
al

 fe
at

ur
es

 o
f 2

1 
re

po
rt

ed
 c

as
es

 o
f u

te
ri

ne
 a

rt
er

y 
em

bo
liz

at
io

n

A
ut

ho
r, 

ye
ar

A
ge

 
(y

ea
rs

)
Lo

ca
tio

n 
of

 
ne

cr
os

is
 

In
di

ca
tio

n 
 

fo
r 

U
A

E
E

m
bo

lic
 a

ge
nt

 u
til

iz
ed

  
fo

r 
U

A
E

S
ym

pt
om

s 
af

te
r 

 
U

A
E

A
ux

ili
ar

y 
ex

am
in

at
io

n
M

an
ag

em
en

t

Ti
m

e 
in

te
rv

al
 

be
tw

ee
n 

U
A

E
 

an
d 

di
ag

no
si

s 
of

 
ut

er
in

e 
ne

cr
os

is
 

(d
ay

s)

R
ui

z 
S

án
ch

ez
, 2

02
1 

(9
)

37
U

te
ru

s
P

P
H

G
el

fo
am

Fe
ve

r
M

R
I

TH
16

M
ut

is
o,

 2
01

8 
(1

0)
56

U
te

ru
s

Fi
br

oi
ds

G
el

fo
am

A
bd

om
in

al
 p

ai
n,

 
va

gi
na

l d
is

ch
ar

ge
, 

na
us

ea
, v

om
iti

ng

N
on

e
S

H
T

30

Ta
na

ka
, 2

01
7 

(1
1)

40
U

te
ru

s
P

P
H

C
ur

as
po

n
Fe

ve
r 

an
d 

 
ab

do
m

in
al

 fu
lln

es
s

C
T

TH
77

Je
an

 d
it 

G
au

tie
r, 

20
15

 
(1

2)
36

P
ar

tia
l 

ut
er

in
e 

an
d 

va
gi

na
l 

ne
cr

os
is

P
P

H
C

ur
as

po
n

A
bd

om
in

al
 p

ai
n

U
ltr

as
on

og
ra

ph
y 

an
d 

C
T

H
yp

er
ba

ric
 o

xy
ge

n 
th

er
ap

y
/

K
w

on
, 2

01
5 

(1
3)

19
U

te
ru

s
P

P
H

G
el

fo
am

 (1
st
 U

A
E

), 
P

VA
 

(3
00

–5
00

 μ
m

) (
2nd

 U
A

E
)

Fe
ve

r 
an

d 
 

ab
do

m
in

al
 p

ai
n

C
T

TH
 a

nd
 b

ila
te

ra
l 

sa
lp

in
ge

ct
om

y
69

R
oh

ill
a,

 2
01

4 
(1

4)
22

P
ar

tia
l 

U
te

ru
s

P
P

H
G

el
fo

am
 a

nd
 P

VA
 

(5
00

–7
00

 μ
m

) (
1st

 U
A

E
), 

 
G

el
fo

am
 a

nd
 P

VA
 

(5
00

–7
00

 μ
m

) (
2nd

 U
A

E
)

Fe
ve

r
U

ltr
as

on
og

ra
ph

y 
an

d 
C

T
N

on
e 

(N
ec

ro
tic

 m
as

s 
ex

pe
lle

d 
sp

on
ta

ne
ou

sl
y 

pe
r 

va
gi

nu
m

. T
he

 p
at

ie
nt

 w
as

 
se

co
nd

ar
ily

 a
m

en
or

rh
oe

ic
.)

21

R
oh

ill
a,

 2
01

4 
(1

4)
26

P
ar

tia
l 

ut
er

us
P

P
H

G
el

fo
am

Fe
ve

r
N

on
e

N
on

e 
(M

as
s 

ex
pe

lle
d 

sp
on

ta
ne

ou
sl

y 
pe

r 
va

gi
nu

m
.)

30

B
ou

vi
er

, 2
01

2 
(1

5)
43

U
te

ru
s

P
P

H
C

ur
as

po
n

N
R

N
R

TH
42

Ts
en

g,
 2

01
1 

(1
6)

38
U

te
ru

s
P

P
H

G
el

fo
am

Fe
ve

r 
an

d 
 

ab
do

m
in

al
 p

ai
n

C
T

TH
10

S
en

til
he

s,
 2

01
0 

(1
7)

37
U

te
ru

s
P

P
H

N
R

N
R

N
R

TH
23

S
en

til
he

s,
 2

01
0 

(1
7)

6
U

te
ru

s
P

P
H

N
R

N
R

N
R

TH
9

C
ou

la
ng

e,
 2

00
9 

(1
8)

20
U

te
ru

s
P

P
H

G
el

at
in

Fe
ve

r, 
py

om
et

ra
,  

an
d 

m
ar

ke
d 

le
uc

oc
yt

os
is

M
R

I
TH

51

C
ou

la
ng

e,
 2

00
9 

(1
8)

28
U

te
ru

s
P

P
H

C
ur

as
po

n
A

bd
om

in
al

 p
ai

n 
an

d 
se

ve
re

 in
fe

ct
io

us
  

sy
nd

ro
m

e

U
ltr

as
on

og
ra

ph
y 

an
d 

M
R

I
TH

 a
nd

 le
ft

 a
dn

ex
ec

to
m

y
10

K
irb

y,
 2

00
9 

(1
9)

31
U

te
ru

s
P

P
H

G
el

fo
am

N
R

N
on

e
TH

14

T
ab

le
 1

 (c
on

tin
ue

d)



Gynecology and Pelvic Medicine, 2022 Page 5 of 7

© Gynecology and Pelvic Medicine. All rights reserved. Gynecol Pelvic Med 2022;5:27 | https://dx.doi.org/10.21037/gpm-21-46

T
ab

le
 1

 (c
on

tin
ue

d)

A
ut

ho
r, 

ye
ar

A
ge

 
(y

ea
rs

)
Lo

ca
tio

n 
of

 
ne

cr
os

is
 

In
di

ca
tio

n 
 

fo
r 

U
A

E
E

m
bo

lic
 a

ge
nt

 u
til

iz
ed

  
fo

r 
U

A
E

S
ym

pt
om

s 
af

te
r 

 
U

A
E

A
ux

ili
ar

y 
ex

am
in

at
io

n
M

an
ag

em
en

t

Ti
m

e 
in

te
rv

al
 

be
tw

ee
n 

U
A

E
 

an
d 

di
ag

no
si

s 
of

 
ut

er
in

e 
ne

cr
os

is
 

(d
ay

s)

C
ou

rb
ie

re
, 2

00
8 

(2
0)

28
U

te
ru

s
P

P
H

C
ur

as
po

n
Fe

ve
r

C
T

TH
9

La
 F

ol
ie

, 2
00

7 
(2

1)
32

U
te

ru
s 

an
d 

bl
ad

de
r 

P
P

H
G

el
fo

am
P

el
vi

c 
pa

in
, 

he
m

or
rh

ag
e,

 a
nd

 
fe

ve
r

M
R

I
TH

21

C
hi

tr
it,

 2
00

6 
(2

2)
30

P
ar

tia
l 

ut
er

us
P

P
H

G
el

fo
am

Fe
ve

r 
an

d 
pu

ru
le

nt
 

va
gi

na
l d

is
ch

ar
ge

C
T

N
on

e 
(M

as
s 

ex
pe

lle
d 

sp
on

ta
ne

ou
sl

y.
)

30

P
or

cu
, 2

00
5 

(2
3)

32
U

te
ru

s
P

P
H

C
ur

as
po

n
P

el
vi

c 
pa

in
 a

nd
 

ab
no

rm
al

 b
le

ed
in

g
M

R
I

S
H

T
21

To
rig

ia
n,

 2
00

5 
(2

4)
47

U
te

ru
s

Le
io

m
yo

m
a

P
VA

 (3
55

–5
00

 μ
m

)
Fe

ve
r, 

ab
do

m
in

al
 

pa
in

, n
au

se
a,

 
vo

m
iti

ng
, v

ag
in

al
 

bl
ee

di
ng

, a
nd

 v
ag

in
al

 
di

sc
ha

rg
e

M
R

I
TH

4

P
ira

rd
, 2

00
2 

(2
5)

34
U

te
ru

s
P

P
H

G
el

at
in

 (1
st
 U

A
E

), 
 

P
VA

 (2
00

–5
00

 μ
m

)  
(2

nd
 U

A
E

)

Fe
ve

r 
an

d 
ep

ig
as

tr
ic

 
pa

in
C

T
S

H
T

53

G
od

fr
ey

, 2
00

1 
(2

6)
47

U
te

ru
s

Le
io

m
yo

m
a

P
VA

 (3
55

–5
00

 μ
m

)
Fe

ve
r, 

ab
do

m
in

al
 

pa
in

, a
nd

 d
is

ch
ar

ge
C

T
TH

 a
nd

 le
ft

  
sa

lp
in

go
-o

op
ho

re
ct

om
y

60

U
A

E
, 

ut
er

in
e 

ar
te

ry
 e

m
b

ol
iz

at
io

n;
 P

P
H

, 
p

os
tp

ar
tu

m
 h

em
or

rh
ag

e;
 G

el
fo

am
, 

S
p

on
go

st
an

 g
el

fo
am

 s
lu

rr
y;

 M
R

I, 
m

ag
ne

tic
 r

es
on

an
ce

 i
m

ag
in

g;
 T

H
, 

to
ta

l 
hy

st
er

ec
to

m
y;

 S
H

T,
 

su
bt

ot
al

 h
ys

te
re

ct
om

y;
 C

ur
as

po
n,

 a
bs

or
ba

bl
e 

ge
la

tin
 s

po
ng

e;
 C

T,
 c

om
pu

te
d 

to
m

og
ra

ph
y;

 P
VA

, p
ol

yv
in

yl
 a

lc
oh

ol
; N

R
, n

on
e 

re
po

rt
ed

.



Gynecology and Pelvic Medicine, 2022Page 6 of 7

© Gynecology and Pelvic Medicine. All rights reserved. Gynecol Pelvic Med 2022;5:27 | https://dx.doi.org/10.21037/gpm-21-46

total hysterectomy, which sacrifices fertility.
In conclusion, uterine necrosis is a rare complication 

of UAE. Therefore, UAE must be practiced with caution, 
using large polyvinyl alcohol particles (>500 µm) and/or 
gelatin sponge >500 µm. Physicians should strictly control 
the indications for UAE and master the technique explicitly. 
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