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Abstract

Background: Intramural pregnancy (IMP) is an extremely rare subtype of ectopic pregnancy, defined by the implantation of the gesta-
tional sac within the uterine myometrium, with no communication to the endometrial cavity, fallopian tubes, or uterine serosa. Compared
with the other common ectopic pregnancies, IMP accounts for less than 1% of all ectopic cases, rendering it diagnostically challenging in
clinical practice. Meanwhile, IMP carries substantial risks stemming from its atypical location, including uterine rupture, life-threatening
hemorrhage, and maternal mortality, which underscores the critical need for early recognition. However, IMP is often missed in timely
diagnosis due to its nonspecific clinical presentation and overlapping ultrasonic imaging features with other conditions such as cornual
pregnancy and subserosal pregnancy. Transvaginal three-dimensional ultrasound (TDU) and magnetic resonance imaging (MRI) can
clearly delineate the relationship between the gestational sac, uterine myometrium, and serosa, thereby enabling timely detection of
early-stage IMP and informing clinical management. Case: A 27-year-old Gravida 2, Para 1 (G2P1) woman experienced 44 days of
amenorrhea, accompanied by lower abdominal pain and irregular vaginal bleeding. Emergency transvaginal ultrasound examination
indicated that the gestational sac was located in the left uterine horn, with dimensions of approximately 21 mm X 16 mm x 11 mm,
suggesting a possible left uterine horn pregnancy, which was inconsistent with the successive results by TDU and magnetic resonance
(MR) suggesting a uterine IMP. Subsequently, the intramural uterine tissue was removed by laparoscopy, and finally it was confirmed
by pathological findings to be a uterine IMP. Conclusion: IMP is rare and can have severe consequences if not treated promptly. TDU
and MR are beneficial for early and accurate diagnosis, facilitating timely clinical treatment.
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1. Introduction bleeding for over ten days. On February 19, her 5-human
chorionic gonadotropin (S-HCG) level was 228 mIU/mL
at the community hospital, and transabdominal ultrasound
examination showed no abnormalities. Due to aggra-

Ectopic pregnancy is a common acute abdominal dis-
order in obstetrics and gynecology [1]. With the increas-

ing rates of induced abortions and cesarean sections, the . . . '
incidence of ectopic pregnancy is on the rise, including vated abdominal pain, the patient came to our hospital for

those occurring in unusual locations. Intramural pregnancy ~ emergency ultrasonography on February 26. Emergency

(IMP) is a relatively rare type, with an incidence of less  transvaginal ultrasound suggested a possible left uterine
horn pregnancy, and the gestational sac measured approxi-

mately 21 mm x 16 mm x 11 mm (Fig. 1A,B). She was ur-
gently admitted to the hospital with a suspected diagnosis of
“ectopic pregnancy”. After admission, the patient received
anti-infection and symptomatic treatment, and the pain af-
terwards was slightly alleviated. On February 27, oral
mifepristone was taken as conservative treatment. Then her
B-HCG level was 175 mIU/mL, and her progesterone (Pg)
level was 2.7 ng/mL. On February 28, TDU showed an ab-
normal echo on the left uterine wall. The possibility of IMP
was considered, and the size of the abnormal area was ap-
proximately 31 mm x 30 mm x 22 mm (Fig. 2A,B). On
March 1, a transvaginal ultrasound showed a mixed echo on
2. Case Presentation the left uterine wall, with dimensions of about 33 mm x 34
mm X 30 mm (Fig. 3A,B). In the early morning of March
2, the patient experienced persistent and even aggravated

than 1% [2]. In natural pregnancies, it occurs in approxi-
mately 1 in 30,000 cases, and according to the existing lit-
erature on intramural pregnancies, only 56 cases have been
published [3]. This condition is highly prone to misdiagno-
sis, and once the gestational sac ruptures, the situation can
become extremely dangerous, even life-threatening, with
reported mortality rates as high as 20% [4—6]. Therefore,
early diagnosis is of great significance for clinical manage-
ment. This article retrospectively analyzes a case of IMP
and explores the value of transvaginal three-dimensional ul-
trasound (TDU) and magnetic resonance (MR) in its early
diagnosis.

A 27-year-old Gravida 2, Para 1 (G2P1) woman pre-
sented with lower abdominal pain and irregular vaginal
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Fig. 1. On February 26, transvaginal ultrasound scan. (A) A gestational sac was seen near the uterine angle, measuring approximately

21 mm X 16 mm X 11 mm. (B) There are blood flow signals surrounding it.

Fig. 2. On February 28, transvaginal three-dimensional ultrasound (TDU). (A) There was an echo of the gestational sac between

the muscle walls. (B) Blood flow signals around it are increased.

lower abdominal pain, accompanied by vaginal bleeding.
MR was soon performed and showed an abnormal signal
focus on the left uterine wall, suggesting the possibility
of gestational sac rupture and bleeding (Fig. 4A,B). A re-
check of 5-HCG levels showed a value of 313 mIU/mL,
which was slightly higher than the previous value of 175
mlIU/mL. Therefore, laparoscopic uterine wedge resection
was performed the next afternoon. During the operation,
old blood was observed gushing out from the muscle wall
of the left round ligament. Pathological specimens showed
villi and trophoblasts (Fig. 5A,B), which met the diagnos-
tic criteria of IMP. After the operation, anti-inflammatory,
hemostatic, and symptomatic treatments were provided. On
the first postoperative day (March 3), the patient’s abdom-
inal pain was significantly relieved. Her S-HCG level was
131 mIU/mL on the second postoperative day (March 4)
and 27 mIU/mL on the fifth postoperative day (March 7).
The patient was successfully discharged (Fig. 6: the 8-HCG
change curve).

3. Discussion

IMP refers to the implantation of a fertilized egg in the
myometrium of the uterus, without connection to the fallop-
ian tube or uterine cavity. Its pathogenesis remains unclear
but might be related to the following factors. Firstly, when

an individual has a history of uterine cavity operations, es-
pecially induced abortion, which can easily damage the en-
dometrium and the adjacent muscle layer. This allows fer-
tilized eggs to enter the muscle layer through the damaged
endometrium, leading to IMP. In this case, the patient had
previously had two pregnancies, giving birth to a healthy
baby boy four years ago, and having an abortion two years
ago, which might have been the cause of the IMP.

Secondly, adenomyosis may also be associated with
this condition. The fertilized egg can enter the muscle
wall through the sinus channels formed by the ectopic en-
dometrium in the myometrium, resulting in IMP. In addi-
tion, embryo transfer may damage the myometrium, mean-
ing the fertilized egg is implanted in the myometrium,
which forms the IMP. As the gestational sac in the my-
ometrium gradually grows, it could easily invade the my-
ometrial blood vessels, leading to uterine rupture and mas-
sive bleeding, which could endanger the patient’s life.
Therefore, early diagnosis of IMP is of critical importance.

TDU enables comprehensive scanning of the uterus in
sagittal, coronal, and other planes, facilitating the determi-
nation of whether the gestational sac communicates with the
fallopian tubes or uterine cavity, thereby accurately identi-
fying the location of an ectopic pregnancy. Conventional
transvaginal ultrasound can provide information on the lon-
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Fig. 3. March 1, transvaginal ultrasound scan. (A) The mass has enlarged compared with previous findings. (B) The surrounding

blood flow signals have increased.

16em

Fig. 4. March 2, dADC (D-1), DWI (D-2) showed low signal intensity on the left side of the uterus. (A) dADC and (B) DWI both
confirm low signal intensity on the left side of the uterus, with fluid present within this lesion, a possibility of gestational sac rupture and

bleeding is suggested.

Fig. 5. H&E stain <200, Trophoblastic cells (marked by red arrows) and villi (marked by black arrows) are seen in the specimen.
In postoperative specimens (A) and (B), trophoblastic cells (marked by red arrows) and villi (marked by black arrows) are visible. H&E,

Hematoxylin and Eosin. Scale bar = 50 um.
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Fig. 6. 5-HCG change curve, abscissa represents the date, ordinate represents the S-HCG value (mIU/mL). 5-HCG, 5-human

chorionic gonadotropin.

gitudinal and transverse sections of the uterus but fails to
precisely distinguish the relationships between the uterine
cavity, uterine horns, and interstitial regions in the coronal
plane, which may lead to misdiagnosis as a cornual or inter-
stitial pregnancy [7]. In this case, our initial transvaginal ul-
trasound incorrectly diagnosed the patient with uterine horn
pregnancy.

Furthermore, TDU can accurately visualize the posi-
tion and size of the gestational sac within the myometrium,
its relationship with the uterine cavity, and the distance
from the uterine serosal layer. This allows for differentia-
tion from a subserosal pregnancy [8], a rare type of intramu-
ral ectopic pregnancy characterized by a gestational sac par-
tially enclosed only by the uterine serosa, with myometrial
invasion <50% from the external uterine wall [9]. In con-
trast, IMP is entirely encapsulated within the myometrium,
providing a reliable basis for guiding clinical treatment de-
cisions. It is important to note that early diagnosis of sub-
serosal and intramural pregnancies is often challenging and
frequently confirmed intraoperatively [10].

The pivotal role ultrasound plays in the diagnosis of
ectopic pregnancy [11,12] is widely recognized, and it is
the preferred imaging modality for this reason. However,
in certain scenarios, such as heavy vaginal bleeding, patient
refusal of TDU, or significant intestinal gas interference
that severely impairs ultrasound accuracy, MR imaging can
instead be utilized. MR clearly delineates the myometrium
and scar tissue, accurately identifies the implantation site
of the gestational sac, serving as a valuable supplement to
TDU. The combined use of these two modalities in the early
stages, with mutual confirmation, enhances confidence in

the clinical diagnosis and management of IMP, particularly
when complicated by rupture. In this case, the patient pre-
sented with persistent and worsening lower abdominal pain.
TDU diagnosed an IMP with increasing abnormal echoes,
while MR revealed an abnormal signal focus in the left
uterine wall, suggesting a possible rupture and bleeding of
the gestational sac. Clinicians comprehensively evaluated
these findings and performed timely surgery, which suc-
cessfully alleviated the patient’s symptoms.

4. Conclusion

IMP is extremely rare, resulting in an early diagnosis
rate of less than 50% [13]. In severe cases, it can even en-
danger the patient’s life. For patients with suboptimal treat-
ment outcomes, early transvaginal TDU and MR examina-
tions are necessary. These tests can help detect and distin-
guish special ectopic pregnancies as early as possible [14],
thereby assisting clinicians in making correct treatment de-
cisions.
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