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Abstract

Myomectomy scar pregnancy (MSP) is a rare disease, which is defined as a gestational sac located

within a previous myomectomy scar. MSP is an uncommon late complication of uterine fibroids

after myomectomy. We report a case where the implantation site matched the site of the pre-

vious myomectomy, and review the existing literature. A 28-year-old pregnant woman presented

with vaginal bleeding. She was diagnosed with MSP by ultrasound and magnetic resonance imag-

ing, and then underwent laparotomic enucleation. The patient’s postoperative course was

uneventful. Taking into account the findings in our case and the seven other reported cases of

MSP, we propose that MSP can be divided into three types and that surgical enucleation of the

pregnancy mass is an effective treatment.
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Introduction

Uterine fibroids commonly occur in women
of reproductive age.1 In women with man-
agement of pregnancy, uterine rupture
during labor has been reported in patients
with prior myomectomy. A special type of
ectopic pregnancy (EP), as a rare long-term
complication after myomectomy, has grad-
ually attracted attention.

Myomectomy scar pregnancy (MSP),
which is characterized by an implantation
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into the site of a myomectomy scar, is

an extremely rare form of EP.2 The diagno-

sis of MSP is mainly based on an imaging

examination. We report a detailed case

of MSP and also review previously pub-

lished cases.

Case report

A 28-year-old, Chinese, nulligravida woman

presented to our hospital with painless vag-

inal spotting for the past 15 days, with a

history of 6 weeks of amenorrhea and a

quantifiable beta-human chorionic gonado-

trophin (b-HCG) level of 52,104 IU/L.

A subsequent transvaginal ultrasound exam-

ination showed a hybrid-echo mass of

3.7� 2.8� 2.7 cm in the right horn of the

uterus and it connected with the uterine

cavity (Figure 1). Magnetic resonance imag-

ing (MRI) confirmed the ultrasound findings

of an EP of 2.2� 2.5� 3.2 cm in the myo-

metrium extending from the uterine cavity to

the myometrium (Figure 2). A repeat serum

b-HCG test, which was performed 48hours

after the initial test, showed a level of

64,080 IU/L. This finding represented a

23% rise in the b-HCG level.

The patient had a history of laparoscopic
myomectomy 2 years previously. A solitary
submucous myoma approximately 7 cm in

diameter at the fundal region toward the
right side was removed. Intraoperatively,
the actual endometrium was breached, and
the incision was closed with a two-layer pol-

yglactin suture. A postoperative examina-
tion with ultrasound showed a normal
uterus without fibroids. She was physically
fit and did not receive any medication

before this presentation.
Subsequently, an exploratory laparoto-

my with endotracheal general anesthesia
was performed. This examination showed
20 mL of blood in the pelvic cavity and a
bluish-purple mass with a diameter of 3 cm

in the right horn of the uterus, which was
consistent with the location of the previous
myoma. The great omentum was adherent
high on the posterior uterine wall, which

obscured visibility.
Our laparotomic technique was as fol-

lows. After removing the adhesion, a 1-cm
superficial fissure was visible on the mass.
A 3-cm transverse incision was made on the
bottom of the uterus just above the preg-

nancy mass, and then the trophoblastic tis-
sues bulged (Figure 3a). Ring forceps were

Figure 1. Ultrasound imaging shows a hybrid-echo mass in the right horn of the uterus (yellow arrow).
(a) Transverse section of the uterus; and (b) three-dimensional image of the uterus.
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used to pull the chorionic villi out of the
intramural portion of the uterus. After the
gestational product was completely
removed, an unexpected dead space, which

communicated with the uterine cavity, was
visible (Figure 3b). In consideration of the
high initial b-HCG level and uncertainty

about residue of invisible chorionic villi,
methotrexate (MTX) at a dose of 50 mg
was slowly injected into the local myome-
trium. This was followed by repair of the

wound in the uterine wall through inter-
rupted and continuous sutures layer by
layer. The amount of intraoperative hemor-

rhage was 50 mL.
Postoperative recovery was uneventful.

The level of b-HCG measured on postoper-
ative day 1 was 22,946 IU/L. Pathological
diagnosis confirmed the presence of villi
and decidua. The woman was discharged

from hospital at 7 days postoperatively
and followed up in the outpatient depart-
ment. The level of b-HCG had decreased to
normal 4 weeks after the operation.

The patient’s specific information was
completely de-identified in the manuscript.

Therefore, documentation of ethics was not

required. Written informed consent was

obtained from the patient for publication.

We followed the CARE guidelines.

Case review

All English articles on MSP were searched

in online databases, including PubMed,

Embase, and Web of Science. The search

strings were ((((((((intramural ectopic preg-

nanc*[Text Word]) OR intramural ectopic

pregnanc*[Title/Abstract])) OR ((scar

ectopic pregnanc*[Text Word]) OR scar

ectopic pregnanc*[Title/Abstract])) OR

((ectopic pregnanc*[Text Word]) OR ectop-

ic pregnanc*[Title/Abstract])) OR ((Scar

Pregnanc*[Text Word]) OR Scar

Pregnanc*[Title/Abstract])) OR ((intramu-

ral Pregnanc*[Text Word]) OR intramural

Pregnanc*[Title/Abstract]))) AND ((((hys-

teromyomectomy[Text Word]) OR hystero-

myomectomy[Title/Abstract])) OR

((Myomectomy[Text Word]) OR

Myomectomy[Title/Abstract])). We also

manually reviewed the reference lists of

Figure 2. Magnetic resonance imaging of the pelvic cavity showing a mass of mixed signal (yellow arrow),
which connects with the uterine cavity, in the fundus near the right uterine cornua. (a) Sagittal views of
magnetic resonance imaging; and (b) transverse views of magnetic resonance imaging.
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the included studies to collect more eligible

articles. After reviewing all cases and pub-

lished English literature, we found seven

MSP cases.2–8 The clinical findings for

each case are listed in Table 1.

Discussion

MSP refers to an uncommon type of EP,

and it is defined as a gestational sac (GS)

located within a previous myomectomy

scar. MSP is an infrequent late complica-

tion of uterine fibroids after surgery. To

the best of our knowledge, only seven

cases diagnosed with MSP have been previ-

ously reported.2–8

Of the total number of eight cases

including our case, two were the result of

spontaneous conception and six of in vitro

fertilization. Among the patients, the age

ranged from 27 to 35 years, and all cases

were diagnosed on the basis of ultrasonic

testing, with or without MRI/computed

tomography. Two of eight (25%) patients

were admitted because of painless vaginal

spotting and two of pain in the iliac fossa

or abdomen, while three were asymptomat-

ic. With regard to treatment modalities, sur-

gical removal of the pregnancy mass

(dilatation and curettage, laparoscopic enu-

cleation, hysteroscopy, or hysterectomy)

and/or medical management (local or intra-

muscular injection of MTX) were used in

the cases.
According to the characteristics of the

ultrasonic signal, we propose that MSP

can be divided into three types (Figure 4)

as follows: (I) GS/products of conception

partially breaching the endometrial–myo-

metrial junction, connected with the uterine

cavity; (II) GS/products of conception

completely breaching the endometrial–

myometrial junction, well circumscribed

by the myometrium; and (III) GS/products

of conception projecting out of the uterus,

surrounded by myometrium and serosa.

Type II is the most common in MSP.

Case 8 (our case) is first case of MSP that

had a GS that connected with the uterine

cavity.
The pathogenic mechanisms of MSP

remain unclear. We speculate that the

Figure 3. Laparotomic view of our case of myomectomy scar pregnancy. (a) Bulging trophoblastic tissues
(yellow arrow) can be seen; and (b) dead space in the myometrium (white arrow) and a channel to the
uterine cavity (yellow arrow) can be seen.

4 Journal of International Medical Research



T
a
b
le

1
.
O
ve
rv
ie
w

o
f
p
u
b
lis
h
e
d
m
yo
m
e
ct
o
m
y
sc
ar

p
re
gn
an
cy

ca
se
s.

N
o
.

A
u
th
o
rs

an
d
ye
ar

R
e
gi
o
n

A
ge

(y
e
ar
s)

P
re
vi
o
u
s
d
e
ta
ils

o
f

m
yo
m
e
ct
o
m
y

G
A
at

d
ia
gn
o
si
s

M
o
d
e
o
f

co
n
ce
p
ti
o
n

Sy
m
p
to
m

P
re
se
n
t
U
SG

fin
d
in
gs

P
re
se
n
t

M
R
I/
C
T

fin
d
in
gs

T
yp
e
T
re
at
m
e
n
t

Su
b
se
q
u
e
n
t

p
re
gn
an
cy

1
P
ar
k
e
t
al
.3

2
0
0
6

K
o
re
a

3
5

A
b
d
o
m
in
al
m
yo
m
e
ct
o
m
y
fo
r

a
7
�
5
�
4
-c
m
,
in
tr
am

u
ra
l

m
yo
m
a;
tw

o
-l
ay
e
r
su
tu
re
s

w
e
re

p
e
rf
o
rm

e
d

3
7
th

d
ay

p
o
st
-E
T

IV
F

P
ai
n
le
ss

va
gi
n
al

sp
o
tt
in
g

G
S
w
it
h
in

th
e
su
b
se
ro
sa
l

ar
e
a
o
f
th
e
p
o
st
e
ri
o
r

u
te
ri
n
e
w
al
l

—
II
I

L
ap
ar
o
sc
o
p
ic
e
n
u
cl
e
at
io
n

Su
cc
e
ss
fu
l
si
n
gl
e
to
n
p
re
gn
an
cy

w
it
h
fr
o
ze
n
E
T
,
w
h
ic
h
w
as

3

m
o
n
th
s
af
te
r
o
p
e
ra
ti
o
n

2
W
o
n
g
e
t
al
.4

2
0
1
0

A
u
st
ra
lia

3
3

A
b
d
o
m
in
al
m
yo
m
e
ct
o
m
y
fo
r

m
u
lt
ip
le

fib
ro
id
s;
th
e

e
n
d
o
m
e
tr
iu
m

w
as

n
o
t

b
re
ac
h
e
d

N
o
t m
e
n
ti
o
n
e
d

Sp
o
n
ta
n
e
o
u
s

co
n
ce
p
ti
o
n

N
o
t m
e
n
ti
o
n
e
d

A
m
as
s
o
n
th
e

ri
gh
t
p
o
st
e
ri
o
r

as
p
e
ct

o
f
th
e
u
te
ri
n
e

fu
n
d
u
s,
w
it
h
b
u
lg
in
g

in
to

th
e
se
ro
sa

—
II
I

Fo
u
r
M
T
X

d
o
se
s
ad
m
in
is
-

te
re
d
in
it
ia
lly

lo
ca
lly

an
d
th
e
n

in
tr
am

u
sc
u
la
rl
y

U
n
su
cc
e
ss
fu
l
co
n
ce
p
ti
o
n

3
B
an
n
o
n

e
t
al
.5

2
0
1
3

U
SA

2
7

A
b
d
o
m
in
al
m
yo
m
e
ct
o
m
y
fo
r

a
la
rg
e
,
le
ft
-s
id
e
d
,
p
o
st
e
-

ri
o
r
le
io
m
yo
m
a

1
0
w
e
e
k
s

Sp
o
n
ta
n
e
o
u
s

co
n
ce
p
ti
o
n

A
sy
m
p
to
m
at
ic

A
G
S
w
as

lo
ca
te
d
in

th
e
p
o
st
e
ri
o
r
le
ft
la
t-

e
ra
lw

al
lo

f
th
e
u
te
ru
s

su
rr
o
u
n
d
e
d
b
y

m
yo
m
e
tr
iu
m

C
T
w
as

co
n
si
st
e
n
t

w
it
h
U
SG

II
Su
ct
io
n
cu
re
tt
ag
e
.
A
si
n
gl
e

d
o
se

o
f
sy
st
e
m
ic
al
ly

M
T
X
.
D
a
V
in
ci
-a
ss
is
te
d

la
p
ar
o
sc
o
p
ic

e
n
u
cl
e
at
io
n
.

N
o
t
m
e
n
ti
o
n
e
d

4
P
au
l
e
t
al
.6

2
0
1
8

In
d
ia

3
1

L
ap
ar
o
sc
o
p
ic
m
yo
m
e
ct
o
m
y

fo
r
a
7
�
7
-c
m

in
tr
am

u
ra
l

m
yo
m
a
to
w
ar
d
th
e
le
ft

si
d
e
;
th
e
e
n
d
o
m
e
tr
iu
m

w
as

n
o
t
b
re
ac
h
e
d
;
tw

o
-

la
ye
r
su
tu
re
s
w
e
re

u
se
d

9
w
e
e
k
s

Sp
o
n
ta
n
e
o
u
s

co
n
ce
p
ti
o
n

A
sy
m
p
to
m
at
ic

A
G
S
o
f
3
.6
�
2
.4

cm

w
as

fo
u
n
d
in

th
e

fu
n
d
al
re
gi
o
n
to
w
ar
d

th
e
le
ft
si
d
e

—
II

L
ap
ar
o
sc
o
p
ic
e
n
u
cl
e
at
io
n

N
o
t
m
e
n
ti
o
n
e
d

5
Is
h
ig
u
ro

e
t
al
.7

2
0
1
8

Ja
p
an

4
1

L
ap
ar
o
sc
o
p
ic
m
yo
m
e
ct
o
m
y

w
as

p
e
rf
o
rm

e
d
tw

ic
e
in
an

in
te
rv
al
o
f
2
ye
ar
s,
an
d
it

w
as

p
e
rf
o
rm

e
d
fo
r
m
u
lt
i-

p
le
m
yo
m
as

in
th
e
u
te
ri
n
e

b
o
d
y;
th
e
e
n
d
o
m
e
tr
iu
m

w
as

n
o
t
b
re
ac
h
e
d
;
tw

o
-

la
ye
r
su
tu
re
s
w
e
re

u
se
d

8
w
e
e
k
s

IV
F

Se
ve
re ab
d
o
m
in
al

p
ai
n

A
G
S
w
as

in
fr
o
n
t

o
f
th
e
u
te
ru
s

—
II
I

L
ap
ar
o
sc
o
p
ic
e
n
u
cl
e
at
io
n

N
o
t
m
e
n
ti
o
n
e
d

6
V
ag
g e
t
al
.8

2
0
1
8

A
u
st
ra
lia

3
4

A
b
d
o
m
in
al
m
yo
m
e
ct
o
m
y
w
as

p
e
rf
o
rm

e
d
fo
r
a

6
.3
�
6
.0
�
5
.6
-c
m

in
tr
a-

m
u
ra
l
fib
ro
id

in
th
e
ri
gh
t

la
te
ra
l
p
o
st
e
ri
o
r
u
te
ri
n
e

w
al
l
an
d
a
sm

al
le
r

5
.8
�
3
.0
�
1
.9
-c
m

fib
ro
id

1
2
w
e
e
k
s

Sp
o
n
ta
n
e
o
u
s

co
n
ce
p
ti
o
n

P
ai
n
in

th
e
ri
gh
t

ili
ac

fo
ss
a
an
d

va
gi
n
al

d
is
ch
ar
ge

A
liv
e
in
tr
am

u
ra
l
e
ct
o
p
ic

p
re
gn
an
cy
,
w
it
h
a

su
rr
o
u
n
d
in
g
th
in

3
-

m
m

la
ye
r
o
f
m
yo
m
e
-

tr
iu
m
,
w
as

fo
u
n
d

A
G
S (8
.0
�
7
.9
�
7
.0

cm
)

co
n
ta
in
e
d
a
m
o
b
ile

fe
tu
s
w
it
h
in

th
e

m
yo
m
e
tr
iu
m

o
f
th
e
ri
gh
t

u
te
ri
n
e
co
rn
u
a

II
A
b
d
o
m
in
al
hy
st
e
re
ct
o
m
y

an
d
b
ila
te
ra
l

sa
lp
in
ge
ct
o
m
y

—

(c
o
n
ti
n
u
e
d
)



T
a
b
le

1
.
C
o
n
ti
n
u
e
d
.

N
o
.

A
u
th
o
rs

an
d
ye
ar

R
e
gi
o
n

A
ge

(y
e
ar
s)

P
re
vi
o
u
s
d
e
ta
ils

o
f

m
yo
m
e
ct
o
m
y

G
A
at

d
ia
gn
o
si
s

M
o
d
e
o
f

co
n
ce
p
ti
o
n

Sy
m
p
to
m

P
re
se
n
t
U
SG

fin
d
in
gs

P
re
se
n
t

M
R
I/
C
T

fin
d
in
gs

T
yp
e
T
re
at
m
e
n
t

Su
b
se
q
u
e
n
t

p
re
gn
an
cy

ad
ja
ce
n
t
to

th
e
e
x
te
rn
al

ce
rv
ic
al
o
s
w
as

fo
u
n
d

7
L
iu

e
t
al
.9

2
0
1
9

C
h
in
a

3
4

A
b
d
o
m
in
al
m
yo
m
e
ct
o
m
y
fo
r

a
hy
st
e
ro
m
yo
m
a

(5
.4
�
3
.9

cm
)
in

th
e
le
ft

fu
n
d
u
s
o
f
th
e
u
te
ru
s

N
o
t m
e
n
ti
o
n
e
d

Sp
o
n
ta
n
e
o
u
s

co
n
ce
p
ti
o
n

A
sy
m
p
to
m
at
ic

A
G
S
w
as

lo
ca
te
d
in

th
e

p
o
st
e
ri
o
r
m
yo
m
e
-

tr
iu
m

o
f
th
e
u
te
ri
n
e

fu
n
d
u
s
n
e
ar

to
th
e

le
ft
co
rn
u
a

—
II

H
ys
te
ro
sc
o
py

an
d
la
p
ar
o
-

sc
o
p
ic
e
n
u
cl
e
at
io
n

N
o
t
m
e
n
ti
o
n
e
d

8
O
u
r
ca
se

2
0
1
9

C
h
in
a

2
8

L
ap
ar
o
sc
o
p
ic
m
yo
m
e
ct
o
m
y

fo
r
a
6
.8
�
7
.2
�
5
.7
-c
m

su
b
m
u
co
u
s
m
yo
m
a
o
n
th
e

ri
gh
t
si
d
e
o
f
th
e
u
te
ri
n
e

fu
n
d
u
s;
th
e
e
n
d
o
m
e
tr
iu
m

w
as

b
re
ac
h
e
d
;
tw

o
-l
ay
e
r

su
tu
re
s
w
e
re

u
se
d

6
w
e
e
k
s

Sp
o
n
ta
n
e
o
u
s

co
n
ce
p
ti
o
n

P
ai
n
le
ss

va
gi
n
al

sp
o
tt
in
g

A
hy
b
ri
d
e
ch
o
-m

as
s
o
f

3
.7
�
2
.8
�
2
.7

cm

w
as

lo
ca
te
d
in

th
e

ri
gh
t
h
o
rn

o
f
th
e

u
te
ru
s

A
n
E
P
o
f

2
�
2
.5
�
3
.2

cm

w
as

o
b
se
rv
e
d

in
th
e

m
yo
m
e
tr
iu
m

I
L
ap
ar
o
to
m
ic
e
n
u
cl
e
at
io
n

an
d
a
si
n
gl
e
d
o
se

o
f

lo
ca
l
M
T
X

—

U
SG

,
u
lt
ra
so
n
o
gr
ap
hy
;M

T
X
,m

e
th
o
tr
e
x
at
e;
G
A
,
ge
st
at
io
n
al
ag
e
;
G
S,
ge
st
at
io
n
al
sa
c;
IV
F,
in
vi
tr
o
fe
rt
ili
za
ti
o
n
;
E
T
,
e
m
b
ry
o
tr
an
sf
e
r;
E
P,
e
ct
o
p
ic
p
re
gn
an
cy
;M

R
I,
m
ag
n
e
ti
c
re
so
n
an
ce

im
ag
in
g;
C
T
,

co
m
p
u
te
d
to
m
o
gr
ap
hy



etiology of MSP in our case was implantation
of the embryo through a microscopic fistula
that formed after the myomectomy scar.

Early diagnosis for MSP is crucial
because it may lead to uterine rupture and
life-threatening massive hemorrhage in a
short period of time, which may require
hysterectomy. However, MSP lacks a spe-
cific clinical manifestation and can be easily
misdiagnosed as uterine myomas, missed
abortion (case 3), trophoblastic disease, or
nonintramural EP, especially cornual preg-
nancy. Therefore, carefully reviewing the
initial history and physical exam records is
important. The diagnostic process of MSP
involves serial b-HCG measurements and
an ultrasound examination. MRI also pro-
vides a good assist method for diagnosis.
Furthermore, contrast-enhanced ultra-
sound may help effectively monitor blood
perfusion and identify the implantation
site of the embryo.9

Because of the rarity of MSP, the stan-
dard treatment guidelines currently remain
unclear. However, once the diagnosis is
established, appropriate treatment should
be carried out without delay before compli-
cations occur. Clinical doctors must be vig-
ilant for cases of MSP. Furthermore,
hospitals should be equipped to deal with
emergency conditions and a blood bank, or
prompt transfer to a higher level hospital is
recommended. Management and individual

therapy are administrated to each case

based on availability of resources, the
physician’s experience, and the patient’s

preference. Among the eight cases of

MSP, surgical enucleation of the pregnancy

mass appeared to be the preferable option.

Tight sutures of the uterine wall incision,

including the endometrium, myometrium
and serosa, could potentially reduce the inci-

dence of MSP. However, because of the lim-

ited cases of MSP, specific recommendations

to prevent MSP are not currently available.

More clinical cases of MSP are necessary to
address this issue. Our findings will hopeful-

ly play an enlightening role and attract the

attention of clinicians.
In conclusion, although MSP is extreme-

ly rare, it should not be ignored in case of
unknown located pregnancy. The individu-

alized treatment plan for this condition

must be carefully considered. The key to

early diagnosis of MSP is to increase aware-

ness of diagnosis and improve accuracy of

imaging at the diagnostic level. Currently,
surgical exploration appears to be prefera-

ble for confirmation of the pregnancy site

and the certainty of efficacy of treating

MSP.
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