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Adenomyosis is a common gynecological disorder characterized by the presence of endometrial glands and stroma deep within the myome-
trium associated with myometrial hypertrophy and hyperplasia. Focal uterine infarction after IVF-ET in a patient with adenomyosis following 
biochemical pregnancy has not been previously reported, although it occurs after uterine artery embolization in order to control symptoms 
caused by fibroids or adenomyosis. We report a case of a nulliparous woman who had uterine adenomyosis presenting with fever, pelvic pain 
and biochemical abortion after undergoing an IVF-ET procedure and the detection of a slightly elevated serum hCG. Focal uterine infarction 
was suspected after a pelvic magnetic resonance imaging demonstrated preserved myometrium between the endometrial cavity and inner 
margin of the necrotic myometrium. This case demonstrates that focal uterine infarction should be considered in the differential diagnosis of 
acute abdominal pain, vaginal bleeding and infectious signs in women experiencing biochemical abortion after an IVF-ET procedure.
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Introduction

Uterine adenomyosis is a common gynecologic disorder character-
ized by the presence and growth of heterotopic endometrial or en-
dometrium-like structures in the myometrium, with adjacent smooth 
muscle hyperplasia and can lead to dysmenorrhea and infertility [1]. 
The ectopic endometrial tissue induces hypertrophy and hyperplasia 
of the surrounding myometrium, resulting in diffuse globular enlarge-
ment of the uterus analogous to the concentric enlargement of the 
pregnant uterus. The presenting symptoms include a soft and dif-
fusely enlarged uterus with menorrhagia (40% ± 50%), dysmenor-
rhea (10% ± 30%), metrorrhagia (10% ± 12%), dyspareunia and dys-

chezia [2]. Typically the symptoms start one week prior to menstrua-
tion. The advised treatment for severe adenomyosis is total hysterec-
tomy, but for patients wishing to preserve their uterus, a minimally 
invasive alternative procedure, uterine artery embolization (UAE), 
can be performed. UAE is a nonsurgical alternative for patients with 
menorrhagia, symptomatic adenomyosis, or symptomatic uterine fi-
broids [3,4]. 

Although uterine infarction is a relatively common occurrence after 
UAE for the treatment of fibroids or adenomyosis [5], uterine infarc-
tion after IVF-ET in a patient with adenomyosis is very rare. To our 
knowledge, this is the first report of uterine infarction after IVF-ET in 
a patient with uterine adenomyosis in Korea.

Case report

A 31-year-old nulliparous woman was admitted to hospital for pel-
vic pain. She had suffered severe dysmenorrhea, menorrhagia, and 
pelvic pain due to severe adenomyosis which was diagnosed follow-
ing a pelvic magnetic resonance imaging (MRI) and clinical examina-
tion three years earlier. Her pelvic MRI showed a 9.07 × 6.89 cm, dif-
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fusely enlarged uterus without fibroids. The patient had undergone 
three unsuccessful cycles of frozen-thawed embryo transfer at an ex-
ternal infertility clinic, due to primary infertility, during the period 
from 4–7 months before hospital admission. The patient was admit-
ted to hospital for treatment of ovarian hyperstimulation syndrome 
(OHSS) arising after controlled ovarian hyperstimulation about four 
months before the initiation of embryo transfer. She had been diag-
nosed with hyperthyroidism and treated with propylthiouracil from 
September 2012 onward. A thyroid function test on January 2013 in-
dicated a euthyroid state: triiodothyronine 166 ng/dL (range, 80–200 
ng/dL), thyroid stimulating hormone 0.17 µIU/mL (range, 0.4–4.1 µIU/
mL), free thyroxine 1.21 ng/dL (range, 0.80–1.90 mg/dL). The patient 
underwent another cycle of IVF at a local clinic in February 2013, dur-
ing which she received follitropin-α 150 IU from menstrual cycle day 
3 to day 12 and chorionic gonadotropin 250 µg at menstrual cycle 
day 13. Ovum pick-up was performed about four weeks before she 
present to the Emergency Department and embryo transfer three 
days later. The patient received intramural progesterone 50 mg and 
was prescribed a vaginal progesterone gel (Crinone) for daily use for 
11 days after the embryo transfer.

The patient presented to hospital with vaginal bleeding, fever and 
abdominal pain on eleven days after embryo transfer, and received 
antibiotic treatment followed by supportive care at a local clinic for 
three days. She visited our outpatient clinic due to vaginal bleeding 
and lower abdominal pain on sixteen days after embryo transfer and 
was admitted to hospital. C-reactive protein (CRP) was elevated to 
7.52 mg/dL and intravenous antibiotic treatment was given. Bio-
chemical abortion was diagnosed on nineteen days following em-

bryo transfer after serum β-hCG decreased from 161 to 63 mlU/mL in 
two days. The patient was discharged after symptom improvement, 
but presented with vaginal bleeding and lower abdominal pain, at a 
local clinic two days later, where she received hydration. The last day 
of that month, she presented to the emergency department with 
high fever (39°C) and, lower abdominal pain. Peripheral blood cell 
analysis indicated a: white blood cell count of 17.5 × 10³/μL, an ele-
vated CRP of 24.3 mg/dL, a hemoglobin level of 7.6 g/dL and a he-
matocrit level of 24.5%. Renal, liver and clotting function tests were 
within normal limits. Blood culture on admission showed a negative 
result. 

Computed tomography at the Emergency Department revealed a 
wedge-shaped low attenuation area in the anterior uterine corpus. 
The radiology department recommended a further contrast-enhanced 
pelvic MRI study. Focal uterine infarction was suspected, and the pel-
vic MRI revealed a wedge-shaped, irregularly marginated, non-en-
hancing area in the anterior uterine wall and the presence of pre-
served myometrium between the endometrial cavity and the inner 
margin of the necrotic myometrium (Figure 1). These findings were 
suggestive of uterine infarction without uterine perforation. Pelvic 
MRI also revealed peritoneal inflammation. 

Antibiotic infusion and red blood cell transfusion were administered. 
Blood markers investigated to establish the cause of infarction, in-
cluding antiphospholipid immunoglobulin G (IgG) and IgM, protein 
C activation, protein S, and plasminogen, were all within normal 
ranges. Five days after hospital admission, pelvic pain improved and 
CRP decreased to 6.08 mg/dL, and the patient was discharged. Two 
months later, pelvic MRI showed interval regression of the previously 

Figure 1. Magnetic resonance imaging of the pelvis in the (A) axial and (B) sagittal planes demonstrated a wedge-shaped, irregularly margin-
ated, non-enhancing area (arrows) in the anterior uterine wall. 
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noted possible focal uterine infarction site with a remarkably im-
proved blood flow (Figure 2). The patient still had dysmenorrhea and 
menorrhagia but abdominal pain had improved significantly. 

Discussion

Adenomyosis uteri is a pathological entity characterized by the pres-
ence of endometrial glands and stroma embedded within the myo-
metrium, but without apparent contact with the endo-myometrial 
junction [6]. Uterine adenomyosis is relatively frequent, affecting 1% 
of females; its diagnosis is more often made in multiparous patients, 
in their fourth and fifth decade of life, and for this reason, infertility is 
not frequently concurrent with adenomyosis. However, given the 
trend for first pregnancies to be delayed until women are in their 
thirties or forties, adenomyosis uteri becoming a more frequently 
considered diagnosis [2]. Pregnancy resulting from assisted repro-
ductive technology (ART) is possible in patients with ademoyosis; 
however, spontaneous abortion, including biochemical abortion, still 
occurs in these patients. 

Uterine infarction after IVF-ET in a patient with adenomyosis has not 
previously been reported. Uterine infarction has been associated 
with UAE for symptom control of fibroids or adenomyosis [7]. The ob-
jective of UAE is to initiate tumor infarction resulting in substantial re-
duction of the uterine and tumor volumes [8].

It is possible to speculate on the potential mechanisms of occurrence 
of uterine infarction. First, when undergoing IVF-ET, the risk of throm-

bosis is increased, as in the cases of pregnancy and hyperthyroidism, 
with which the patient also presented [9,10]. The precise mechanisms 
by which the OHSS and exogenous hormonal stimulation used in ART 
induce thromboembolic events are still uncertain. However, vascular 
endothelial growth factor secreted during OHSS, high estradiol con-
centrations, and blood hyperviscosity play a prominent part in induc-
ing a prothrombotic state [11]. Hansen et al. [12] reported that the 
overall venous thrombosis incidence rate during IVF pregnancies was 
three times higher than in reference pregnancies. An elevated CRP 
can activate the coagulation system, following which microthrombo-
sis formation, in the uterine myometrium, could cause necrosis of the 
myometrium and lead to focal uterine infarction. Second, the disrup-
tion of the endometrial–myometrial interface also disrupts the orga-
nization of myometrial muscle fibers and may also disrupt normal 
contractility of the subendometrium [2]. Uterine adenomyosis with 
abnormal contractility and the subsequent abortion caused massive 
vaginal bleeding which may have led to uterine ischemia, and the re-
sulting uterine infarction. Third, thyroid dysfunction modifies the bal-
ance between coagulation and fibrosis. Clinical hyperthyroidism is 
generally accompanied by a hypercoagulable state, which may lead 
to microthrombosis of the uterine myometrium [13]. Last, fever and 
the elevated CRP suggested that infection could have complicated 
the ischemic necrosis after uterine infarction [14]. 

The patient we describe here presented with abnormal vaginal bleed-
ing and pelvic pain. Uterine sarcoma also presents with such symp-
toms. However, there were no clinical features such as rapid tumor 

Figure 2. Two months after treatment, magnetic resonance imaging of the pelvis in the (A) axial and (B) sagittal planes demonstrated a regres-
sion of the previously noted possible focal uterine infarction on the background of the uterine adenomyosis.
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growth, extrauterine extension or metastases [15,16], leading to the 
conclusion that the possibility of uterine sarcoma was very small. A 
follow-up MRI three months later showed only traces of uterine in-
farction lesion and adenomyosis. 

In conclusion, we experienced a rare case of uterine adenomyosis 
that developed into uterine infarction after IVF-ET and biochemical 
pregnancy. This case demonstrates that uterine infarction should be 
considered in the differential diagnosis of acute abdominal pain, vagi-
nal bleeding and infectious signs in women with biochemical abor-
tion after IVF-ET, with a history of adenomyosis and hyperthyroidism. 
The insertion of a hormonal intrauterine device could be considered 
another option for treating the symptoms of adenomyosis in cases 
presenting with focal uterine infarction dysmenorrhea and menor-
rhagia. In addition, the surgical management of focal uterine infarc-
tion, may be considered in the management of uterine infarction af-
ter IVF-ET in patients with uterine adenomyosis if future fertility is not 
desired. Finally, it is important to note that the previous infarction site 
might be a potential risk site for uterine rupture in a future pregnancy.
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