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Diagnosis and management of intramural ectopic pregnancy
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Background: Intramural pregnancy is a rare form of ectopic pregnancy
where the embryo is implanted within the myometrium, separate
from the endometrial cavity. Preoperative diagnosis of intramural
pregnancy is difficult and it can easily be misdiagnosed for other
diseases such as intrauterine pregnancy or gestational trophoblas-
tic disease. Medical therapy and surgery are used to treat intramu-
ral pregnancy, with surgery often being performed via laparotomy
and also including hysterectomy. Case: We present a case of in-
tramural pregnancy that was misdiagnosed and wrongly managed
by a local hospital. It was finally diagnosed correctly and managed
in our hospital by combining hysteroscopy and laparoscopy under
the guidance of intra-abdominal ultrasound. Our experience again
highlights the difficulty in diagnosing intramural pregnancy preop-
eratively due to the lack of standard diagnostic criteria. This can
in turn lead to inappropriate treatments. Earlier surgical interven-
tion would allow faster diagnosis and also simultaneous treatment
of the disease. The majority of intramural ectopic pregnancies have
high blood flow that can cause severe hemorrhage and are therefore
treated by medication or laparotomy and hysterectomy. Conclusion:
Our experience reveals that a minimally invasive procedure is also
safe and effective in select cases where advanced endoscopic exper-
tise is available.
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1. Introduction

Intramural pregnancy is a rare type of ectopic pregnancy
that accounts for less than 1% of all ectopic pregnancies
[1, 2]. It refers to a uterine conceptus located within the my-
ometrium but without a connection to the fallopian tubes or
endometrial cavity [3]. The etiology of intramural pregnancy
is unclear and there are currently several hypotheses. It has
been suggested they may occur following surgical procedures
such as myomectomy, hysteroscopy and dilatation and curet-
tage [4, 5]. Any of these procedures could lead to the for-
mation of myometrial defects which could then give rise to
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intramural pregnancy. The clinical symptoms of intramu-
ral pregnancy are nonspecific and patients may present with
no obvious symptoms, mild vaginal bleeding and abdominal
pain or, conversely, with hypovolemic shock due to a uter-
ine rupture [6-8]. Because of the low incidence of intramu-
ral pregnancy and because it has non-specific clinical symp-
toms that are very similar to those of early pregnancy, at-
tempted abortion, gestational trophoblastic disease and other
common diseases, it is very difficult to obtain an early diag-
nosis of this condition. Diagnosis requires visualization of
trophoblastic invasion into the myometrium, which is most
commonly achieved using transvaginal ultrasound or mag-
netic resonance imaging (MRI) [9]. Transvaginal ultrasound
has become the method of first choice because it is noninva-
sive and low cost. However, intramural pregnancy is usu-
ally described in case reports and only a few articles have
published the ultrasound image characteristics. There is still
no consensus regarding the ultrasound criteria required for
the diagnosis of intramural pregnancy and this is a signifi-
cant cause of misdiagnosis before surgery [10]. The manage-
ment strategies for intramural pregnancy vary depending on
the severity of clinical presentation, the exact location of the
pregnancy, the viability and gestational age at diagnosis [6].
We present here a case of intramural pregnancy diagnosed
after surgery in our institution that illustrates the difficulty
in obtaining a correct diagnosis. In this case, the incorrect
initial diagnosis of a missed abortion complicated the clini-
cal timeline and delayed the diagnosis, resulting in the wrong
management. We also propose the use of diagnostic hys-
teroscopy and laparoscopy as a minimally invasive method to
establish the correct diagnosis. Under the guidance of ultra-
sound, therapeutic laparoscopy can be used to precisely ex-
cise the intramural pregnancy. This is an effective treatment
for certain cases and allows hysterectomy to be avoided while
preserving patient fertility.
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2. Case

A 35-year-old woman (gravida 5, para 2) attended the
early pregnancy unit of the No. 1 hospital of Liangshan State.
She complained of amenorrhea for 44 days and mild vagi-
nal bleeding for one day, with no abdominal pain. Previ-
ously, she had two spontaneous vaginal deliveries at term.
She underwent curettage at the local hospital during the last
delivery because of postpartum hemorrhage caused by in-
trauterine pregnancy residues. In the following years she
had two unremarkable artificial abortions. Her gynecologi-
cal and medical histories were otherwise unremarkable. The
speculum examination revealed the cervix was smooth and
closed. No active bleeding was seen and no tenderness of the
cervix, uterus or adnexa was found with bimanual examina-
tion. It was reported that transvaginal sonography revealed a
eterogenous mass measuring 2.1 X 2.9 x 0.8 cm and located
in the endometrial cavity, however the image could not be
obtained. Two weeks later, transvaginal sonography was re-
peated and an irregular-shaped gestational sac was observed
within the endometrial cavity. This measured 3.7 X 1.5 cm
and contained yolk sac and fetal pole, but fetal pulsation was
not detected. The serum S-human Chorionic Gonadotropin
(8-hCG) level was more than 15,000 mIU/mL. An arrested
intrauterine pregnancy was suspected and hence the patient
opted for surgical evacuation of conception products under
general anesthesia. About 10 g of conception product was
evacuated from the uterine cavity, but histological examina-
tion was not performed. One week later another ultrasound
scan was performed in the local hospital and a 1.6 x 1.5 cm
ill-defined, mild hyperechogenic mass located within the en-
dometrial cavity was reported. The serum [3-hCG level had
declined to 1700+ mIU/mL. A diagnosis of retained products
of conception was made and the patient was given another di-
latation and curettage, with 10 g of decidual tissue removed.
Two weeks later another ultrasound scan was conducted, this
time revealing a mixed echogenic mass measuring 2.4 X 1.7
cm and located within the endometrial cavity. The erum -
hCG level increased to 6000+ mIU/mL and because prod-
ucts of conception remained in the uterine cavity, a third di-
latation and curettage was arranged. However, on this oc-
casion no tissue was removed. The patient was then given
oral mifepristone at 50 mg qd for 3 weeks. The 5-hCG level
declined to 236 mIU/mL after this treatment. The patient
then received another week of mifepristone at 50 mg qd po
and following this the 3-hCG level declined to 52 mIU/mL.
The patient then chose to be treated by Traditional Chinese
Medicine for one week, however the HCG level declined to
only 46 mIU/mL and ultrasound scan showed a 1.5 x 1.0 cm
mixed echogenic mass within the uterine cavity.

The patient was then referred to our hospital for further
investigation and treatment. She presented with irregular
vaginal bleeding but no other typical symptoms. None of the
previous ultrasound imaging pictures taken at the local hos-
pital were provided to us and only the reports were available.
In our hospital, ultrasound scan revealeda 1.9 X 1.9 x 2.0 cm
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mixed echogenic mass embedded in the myometrium of the
right posterior uterine wall near the fundus (Fig. 1A). Color-
flow Doppler analysis revealed high blood flow at the periph-
ery of the mass, such that it was difficult to determine the
boundary between the myometrium and endometrial cavity.
Pelvic CT scan showed a 2.5 X 2.5 cm abnormal mass within
the right posterior uterine wall and with an obscure boundary
(Fig. 1C). A tentative diagnosis of intramural pregnancy was
made, but gestational trophoblastic neoplasm (GTN) was not
excluded. Since the 3-hCG level was low, MTX therapy was
given and the patient kept under observation, with regular
B-hCG level monitoring. The serum S-hCG level increased
slightly and one month later the level was 71.9+ mIU/mL.
Transvaginal ultrasound showed a 1.9 X 1.9 x 2.0 cm mixed
echogenic mass with mild hypervascularity near the right
cornu, with no boundary to the myometrium (Fig. 1B). The
endometrium was 15 mm thick and not continuous. The di-
agnosis was uncertain, with retained products of conception
after interstitial pregnancy being favored but also with the
possibility of invasive trophoblastic disease. The patient was
therefore recommended to undergo diagnostic hysteroscopy
under general anesthesia. This revealed the endometrial cav-
ity was not triangular and that it was shaped like a bucket
instead, with the cornu not visible. Much of the uterine wall
was covered by fibrous tissue. After separating the fibrous
tissue on the right uterine wall, no intrauterine pregnancy
tissue was observed and the ostiums from the fallopian tubes
could still not be seen (Fig. 2A). Transabdominal ultrasound
was then performed and this showed a hyperechogenic mass
measuring 1.5 X 1.1 X 1.4 cm located in the right cornu.
The boundary between the mass and the cavity as well as the
myometrium was unclear, hence the decision was made to
perform a diagnostic laparoscopy. The laparoscopic proce-
dure showed a normal uterus shape, as well as the fallopian
tubes and ovaries, with no obvious abnormality of the uterus
(Fig. 2B). Under the guidance of transvaginal ultrasound, an
incision was made in the right cornu uterine wall near the
fundus and 2 X 1 cm of yellowish, soft conception tissue was
found deep in the myometrium (Fig. 2C) and removed com-
pletely. Histological examination confirmed the presence of
chorionic villi in the intramural product, with no features of
abnormal trophoblastic proliferation (Fig. 3). The serum -
hCG level fell to 11.4+ mIU/mL the day after surgery and was
not detectable 2 weeks later. One month later, the patient be-
gan menstruation and the HCG test result was negative. As
the patient expressed no desire to become pregnant again, she
was recommended to take longterm contraception.

3. Discussion

Intramural pregnancy is thought to be the rarest form of
ectopic pregnancy [3]. It was first reported by Doderlein
in 1913 and only a handful of cases have been reported in
the world literature to date [1, 11]. Trophoblast invasion
in intramural pregnancies extends beyond the endometrial-
myometrial junction and the conceptus is partially or com-
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Fig. 1. The ultrasound and Computed tomography scan images. (A) The first ultrasound scan taken in our hospital. A mixed echogenic mass measur-

ing about 1.9 X 1.9 X 2.0 cm in size was embedded in the myometrium of the right posterior uterine wall near the fundus. Color-flow Doppler analysis

revealed high blood flow at the periphery of the mass, making it difficult to determine the boundary between the myometrium and the endometrial cavity. (B)

Transvaginal ultrasound image after one month of MTX therapy. A 1.9 X 1.9 X 2.0 cm mixed echogenic mass with mild hypervascularity was found near the

right cornu and showed no boundary to the myometrium. The endometrium was 15 mm thick and not continuous. (C) The CT scan showed a 2.5 X 2.5 cm

abnormal mass within the right posterior uterine wall and with an obscure boundary.

pletely located within the myometrium of the uterine cor-
pus [9]. Currently, there is no consensus regarding the stan-
dard for its diagnosis. The diagnosis relies mainly on vaginal
ultrasound, especially 3-dimensional color-Doppler imaging
which can improve the accuracy of diagnosis. For diffi-
cult cases, MRI can assist with the diagnosis and define the
type. This is because it can accurately locate the distance
between the uterine horn or the interstitium of the fallop-
ian tube and the uterine cavity, and can clearly distinguish
the endometrial-myometrial junction [10]. The ultrasound
manifestation can be a gestational sac or a mass within the
myometrium. The type of gestational sac in the myometrium
is easy to diagnose as intramural pregnancy, especially if it
has yolk sac, embryo and a fetal heart beat. When the ul-
trasound indicates a heterogenous echogenic mass within
the myometrium and with unclear boundary and rich pe-
ripheral blood flow, it is very difficult to differentiate intra-
mural pregnancy from gestational trophoblastic tumor [12].
In the present case, the patient underwent repeated two-
dimensional vaginal ultrasound examination. This approach
has limitations for the diagnosis of intramural pregnancy,
which was the main reason for the incorrect treatments given
in the local hospital. Most intramural pregnancies have no
villous tissue remaining following dilatation and curettage.
However, for partial intramural pregnancy cases some vil-
lous tissue is visible and this can lead to the misdiagnosis of
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intrauterine pregnancy, as described in our case. Intramural
pregnancy can only be definitively identified by surgery and
the postoperative pathology results showing a large amount
of placental villi within the myometrium. The exact patho-
genesis of intramural pregnancy is not entirely clear. Some
of the proposed theories include endometriosis [13], inva-
sive uterine surgery (such as uterine curettage in the case
discussed above, cesarean section, myomectomy), failure of
in-vitro fertilization, and inflammation of the perimetrium
(4,5, 14].

The symptoms of intramural pregnancy are nonspecific
and in our case the patient presented with only mild vagi-
nal bleeding and no other typical symptoms. Another rea-
son that our patient was misdiagnosed at the local hospital
was the lack of familiarity with intramural pregnancy. This
resulted in 3 episodes of curettage, leading to serious uter-
ine cavity adhesions that made the diagnosis even more dif-
ficult. Before suggesting ultrasound examination and man-
agement, we recommend that sonographers and clinician fa-
miliarize themselves with the patient’s clinical history. Intra-
mural ectopic pregnancy should be considered in addition to
ectopic pregnancy of the uterine cornu, choriocarcinoma and
dysfunctional uterine bleeding when the following symptoms
are present in women of reproductive age: irregular vagi-
nal bleeding with no villi found after curettage; the curettage
instruments cannot reach the gestational sac; the outcomes
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Fig. 2. Hysteroscopic and laparoscopic images. (A) Hysteroscopy showed the endometrial cavity was not triangular and was shaped more like a bucket.

The cornu could not be seen. Much of the uterine wall was covered by fibrous tissue. Following separation of the fibrous tissue from the right uterine wall,

no intrauterine pregnancy tissue was observed and the outlet of the fallopian tube could still not be seen. (B) Laparoscopic procedure showed a normal uterus

shape, as well as the fallopian tubes and ovaries, with no obvious abnormality of the uterus, an incision was made in the right cornu uterine wall near the

fundus. (C) 2 X 1 cm of yellowish, soft conception tissue was found deep in the myometrium and removed completely.

Fig. 3. Pathology results confirmed the presence of chorionic villi in

the intramural product, with no features of abnormal trophoblastic

proliferation.
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from curettage are not ideal; the 5-hCG level remains high
after curettage. The most important differential diagnosis
is with invasive gestational trophoblastic disease, which can
also present with foci of trophoblastic tissue invading deep
into the myometrium [15]. Since a conservative approach
may be appropriate for intramural pregnancy whereas tro-
phoblastic disease requires referral to a dedicated oncology
unit for systemic chemotherapy, it is extremely important to
make a correct diagnosis before further treatment. Chorio-
carcinoma should be considered if 3-hCG levels continue to
rise or do not decrease to an acceptable level post-partum or
post-abortion. Metastasis of choriocarcinoma to other or-
gans will induce corresponding symptoms, such as intracra-
nial hemorrhage and hemoptysis. Although serum 5-hCG
levels may be increased in intramural pregnancy and chori-
ocarcinoma, they are higher in choriocarcinoma compared
to ectopic pregnancy, where the level rarely exceeds 10,000
mlIU/L. Therefore, when the diagnosis is uncertain we sug-

977



gest the patient be referred to a tertiary hospital for further
management rather than repeated dilatation and curettage or
systemic chemotherapy. Although it is very difficult to diag-
nose intramural pregnancy before surgery, we believe the ac-
curacy could be improved with a better understanding of this
condition and with improved examination techniques. For
difficult cases such as the patient described in this report, di-
agnostic hysteroscopy and laparoscopy could be considered.

The management of intramural pregnancy depends on the
extent of myometrial involvement, gestational age at diag-
nosis, overall patient status, hemodynamic stability and the
desire for future fertility. As with other types of ectopic
pregnancy, treatment can be surgical, medicinal or expec-
tant [1, 6, 16, 17]. Kirket et al. described a case of poste-
rior wall intramural pregnancy that was successfully treated
by expectant management, as there was no evidence of rup-
ture and the 5-hCG levels were quite low (9.5 mIU). During
expectant management, the serum -hCG declined to unde-
tectable levels within 10 days [16]. Some intramural preg-
nancies are amenable to medicinal management. Methotrex-
ate is the most commonly used drug and may be administered
locally or systemically [1]. Surgery should be suggested after
medicinal management fails. This can be either laparotomy
or laparoscopy, depending on the risk of hemorrhage and the
surgeon’s ability [7, 17, 18]. Careful laparoscopic surgical re-
moval of lesions can be an effective treatment for intramural
pregnancy, although this option should be used with caution
because the abundant local blood flow may make it difficult
to regulate bleeding.

Since preoperative diagnosis of intramural ectopic preg-
nancy was very difficult in the present case, we chose surgical
intervention to establish the diagnosis. Although no abnor-
mality was found by the initial laparoscopy, intra-abdominal
ultrasound was used to guide incision of the uterus in order to
precisely locate the lesion. This avoided more extensive dam-
age to the uterus and hysterectomy. Using minimally invasive
surgery, we removed the pregnancy product and obtained a
definitive pathology result in order to direct the appropriate
treatment.

In conclusion, we describe a case of an extremely rare
form of ectopic pregnancy that was initially misdiagnosed and
managed in a local hospital. We were finally able to establish
the correct diagnosis and treat with conservative surgery by
performing minimally invasive laparoscopy under the guid-
ance of ultrasound. The present case report again demon-
strates the difficulty in achieving preoperative diagnosis of
intramural pregnancy. Under these circumstances, earlier
surgical intervention would be an appropriate choice to si-
multaneously diagnose and treat intramural pregnancy. In
addition, surgical intervention reduces the risk of potentially
toxic side effects from chemotherapy due to a misdiagnosis of
choriocarcinoma. Although intramural pregnancy is a rare
condition, uterine rupture could become a serious compli-
cation as the pregnancy develops. Hence, it is important to
establish a precise definition and classification system for in-
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tramural pregnancy, in addition to improved diagnostic and
treatment guidelines. As with most intramural pregnancies,
blood flow to the gravid uterus increases significantly over
baseline before medication. While laparoscopic management
of such cases is feasible, this procedure carries the risk of sig-
nificant hemorrhage. Historically, laparoscopy has only been
used for diagnosis in difficult cases [18]. The patient should
therefore be carefully evaluated prior to laparoscopic surgery,
especially with regard to blood flow to the lesion. Although
almost all cases of intramural pregnancy are treated with ei-
ther laparotomy or medication, minimally invasive laparo-
scopic surgery can also be used to excise the intramural prod-
ucts of conception, as in this case.
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