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Management of emergency care

Low- and middle-income countries (LMICs) account for the overwhelming majority of maternal deaths world-
wide. Cesarean section rates have increased globally over the last 10 years, including in LMICs, and are an im-
portant intervention to decrease neonatal and maternal mortality. However, cesarean sections also contribute
to increased complications in subsequent pregnancies, including invasive placentation and cesarean scar ecto-
pic pregnancies (CSEP). Potential CSEP complications include rupture of the uterus, bladder invasion, and ma-
ternal mortality.

We present the case of a 35-year-old Ghanaian woman (gravidity 5, parity 3) with a positive urine pregnancy
test and 2 months of amenorrhea. Ultrasound scanning demonstrated a gestational sac with a fetal pole and
absent cardiac activity located in the lower uterine segment. Myometrium infiltration was present, with only 2
mm of anterior myometrium between the gestational sac and the urinary bladder. Owing to concern for CSEP
with uncertain bladder invasion, a pelvic MRI was obtained for preoperative planning. Following the MRI, which
demonstrated an intact bladder, the patient underwent an uncomplicated exploratory laparotomy and excision
of the CSEP.

In LMICs, pelvic ultrasound continues to be the diagnostic tool of choice for CSEP. However, in cases with diag-
nostic uncertainty or possible bladder invasion, MRl is an additional imaging tool that can optimize preopera-
tive planning and minimize the risk of maternal mortality and potential post-surgical complications.

Cesarean Section ¢ Ghana ¢ Magnetic Resonance Imaging ¢ Pregnancy, Ectopic ¢ Ultrasonography
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Background

Low- and middle-income countries (LMICs) account for ap-
proximately 99% of the estimated 300 000 maternal deaths
per year worldwide [1,2]. Disparities in maternal outcomes are
a consequence of poor access to healthcare, which is com-
monly very centralized, patient inability to afford basic pro-
cedures, utilization of unverified traditional treatments [3-5],
and low patient education [6,7]. Cesarean section rates have
increased globally in the last decade [8] but range widely, from
less than 10% in LMICs to 42% in the southeastern region of
the United States [8]. Medically-indicated cesarean delivery
has been shown to decrease neonatal and maternal mortali-
ty in low-income but not in medium- and high-income coun-
tries [9]. Although cesarean sections can mitigate complica-
tions that can result in maternal death [10], they contribute
to future reproductive complications, including invasive pla-
centation and cesarean scar ectopic pregnancies (CSEP) [11].

The West African country of Ghana has had rapid development
in obstetrics and gynecology (OBGYN) training, leading to an
increased capacity for cesarean delivery, but also increased
cesarean-related challenges. Cesarean section rates in Ghana
increased from an average of 5.01% in 2003-2011 to 15.6%
in 2018 [12], and the maternal mortality ratio decreased from
371 per 100 000 in 2005 to 308 per 100 000 in 2017 [13]. The
rates of cesarean section in Ghana rise with increasing socio-
economic status [14].

This paper utilizes a case study of CSEP in Ghana to address
several key points in the management of diagnostic uncertain-
ty in LMICs. The importance of training and utilization of low-
er-cost diagnostic imaging, such as ultrasound, is emphasized.
We also recognize that access to advanced medical technol-
ogy, including magnetic resonance imaging (MRI), is increas-
ing in LMICs like Ghana. This case demonstrates that the uti-
lization of MRI in the management of CSEP involves a careful
balance of cost and diagnostic benefit.

Case Report

A 35-year-old woman, with gravidity 5 and parity 3, present-
ed with a positive urine pregnancy test result and 2 months
of amenorrhea to the emergency department at the Komfo
Anokye Teaching Hospital, a tertiary hospital and the second
largest hospital in Ghana. Her past obstetric history was sig-
nificant for 1 stillbirth delivered via spontaneous vaginal de-
livery, 2 prior scheduled low transverse cesarean sections, 1
spontaneous abortion managed expectantly, and 1 spontane-
ous abortion managed with manual vacuum aspiration. The in-
dication for the patient’s most recent cesarean section was fe-
tal macrosomia. During prenatal screening, the patient tested
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negative for diabetes, syphilis, hepatitis B and C, HIV, and rhe-
sus incompatibility. Her other past medical history was unre-
markable, although a hypercoagulability and antiphospholip-
id syndrome workup had not been performed.

On admission, the patient was hemodynamically stable. A pel-
vic examination demonstrated a nontender, retroverted uterus
with nonpalpable adnexa. The laboratory evaluation was notable
for serum beta-HCG level of 450 IU/L, hemoglobin level of 12.2
g/dL, and a normal white blood cell count. The patient’s electro-
lytes and liver and kidney function test results were also normal.

The urinalysis result was negative for hematuria. A pelvic ul-
trasound performed on admission demonstrated a gestation-
al sac with a fetal pole and absent cardiac activity, located in
the lower uterine segment. Myometrium infiltration was pres-
ent, with only 2 mm of anterior myometrium between the ges-
tational sac and the urinary bladder. There was no free fluid
in the cul-de-sac. The findings were suggestive of CSEP and
raised concern for possible bladder invasion. Owing to our un-
certainty regarding bladder invasion, we decided to proceed
with a pelvic MRI, which was performed 3 days after the pa-
tient’s presentation. The MRI demonstrated a gestational sac
within the myometrium of the lower uterine segment in the
region of the cesarean scar (Figures 1, 2). Also noted was ex-
tension of the posterior aspect of the gestational sac into the
endometrial cavity of the lower uterine segment (Figure 2).
The anterior myometrium was thin (Figure 2); however, the
urinary bladder appeared normal with no radiologic evidence
of invasion (Figures 1, 2). The risks and benefits of expectant
management and the necessity of a series of follow-up visits
were discussed with the patient. After carefully assessing the
logistics and the likelihood of compliance, which included ed-
ucating the patient on family planning and the importance of
serial visits, the patient opted for surgical intervention. She
underwent an uncomplicated exploratory laparotomy and ex-
cision of the gestational sac. Operative findings demonstrat-
ed a soft, vascular 3x5 cm mass in the region of the previous
cesarean scar. An incision over the mass in the lower uterine
segment revealed products of conception, which were removed
(Figures 3, 4). The uterine cavity was digitally explored to re-
move the products of conception. The edges of the dehisced
lower uterine segment scar were excised, and the incision was
closed in a continuous fashion with Vicryl 2 sutures. On post-
operative day 3, after an uncomplicated postoperative course,
the patient was discharged. The pathological report of the
samples confirmed the products of conception were normal.

Discussion

In high-income countries, up to two-thirds of ectopic preg-
nancies are treated before uterine rupture [15]. In Ghana,

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Erem AS. et al.:
MRI management of ceasarian ectopic in low-resource settings
© Am J Case Rep, 2020; 21: €927496

Figure 1. Sagittal T2 weighted magnetic resonance image
through the pelvis. The posterior aspect of the
gestational sac (yellow arrow) extends into the
endometrial cavity of the lower uterine segment (white
arrow). Urinary bladder (UB) (red arrow); upper uterine
segment (green arrow).

Figure 2. Midline sagittal T2 weighted magnetic resonance
image through the pelvis. Gestational sac (yellow
arrow) within the myometrium of the lower uterine
segment. Anterior to the gestational sac, the
myometrium is thinned (green arrow). Normal urinary
bladder (UB) (red arrow).

only 1.9% to 8.5% of ectopic pregnancies are diagnosed be-
fore uterine rupture [7,16], with case fatalities as high as 27.9
per 1000 [16]. CSEP is the least common manifestation of ec-
topic pregnancy [17,18]. However, the frequency of CSEP has
dramatically increased in recent years [19], comprising 4.2%
of all ectopic pregnancies [20]. This is likely a consequence of
increasing cesarean section rates, as well as other diagnostic
improvements over the past 2 decades [21-23]. Technically,
CSEP is harder to diagnose than tubal ectopic pregnancy and
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Figure 3. Laparotomy via Pfannenstiel incision with products of
conception exposed in the prior cesarean section scar.
The urinary bladder is not involved.

Figure 4. Laparotomy via Pfannenstiel incision with products of
conception exposed in the prior cesarean section scar.
The urinary bladder is not involved.

requires a careful differentiation from an ectopic pregnancy in
the cervix. Although rare, CSEP has significant clinical conse-
quences, including uterine rupture in 9.9% of cases [24] and
death in 191.2 per 100 000 cases [25].

CSEP is believed to be a precursor of an abnormally adher-
ent placenta, leading to placenta accreta, increta, and per-
creta [26]. One of its proposed mechanisms involves the im-
plantation of a blastocyst into a microscopic tract within the
cesarean scar [27,28]. Many factors could be responsible for
the formation of a defect in the wound, including fibrosis, poor
vasculature and oxygenation, poor approximation of the uter-
ine incision, and poor wound healing (due to infection or flu-
id collection) [17].
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As was the case with our patient, about one-third of CSEP cas-
es present with asymptomatic secondary amenorrhea [23].
Common presenting signs include abdominal pain with or
without vaginal bleeding [23]. Vague symptoms may be easily
overlooked by the patient who later presents with late-stage
complications including hemoperitoneum, uterine rupture, and
hemodynamic instability. The mean gestational age of presen-
tation is typically 7.5+2.5 weeks [23].

Risk factors for the development of CSEP include multipari-
ty, advanced maternal age, history of multiple cesarean sec-
tions, history of multiple induced abortions, and iatrogenic
uterine defect [29]. In vitro fertilization and fertility-conserv-
ing myomectomies for fibroids are also important risk fac-
tors [30]. During the first 5 years after the last cesarean sec-
tion, there is an increased risk for CSEP, with the highest risk
in the first 2 years [29]. CSEP risk factors may have compound-
ing effects [29]. As in our case, women with a history of ce-
sarean section before the onset of labor are most at risk for
CSEP because of the poor development of the lower uterine
segment [23]. Elective cesarean section is also a risk factor for
post-cesarean dehiscence, which is an independent risk factor
for CSEP [31]. Interestingly, our patient had a retroflexed uter-
us, which is also a risk factor for CSEP. Mechanical tension is a
plausible proposed mechanism for the increased risk of CSEP,
which reduces the blood perfusion and oxygenation at the ce-
sarean incision site [32,33]. Risk-increasing procedures, includ-
ing myomectomy, dilatation and curettage, metroplasty and
hysteroscopy [30], are currently available in private and public
practices in Ghana. As minimally invasive gynecologic proce-
dures become more accessible to the general population, ed-
ucation on their complications will become increasingly rele-
vant when updating the OBGYN curriculum.

Transabdominal ultrasound can be used as a first step for quick
visualization of the pelvis and may be helpful for evaluating
suprapubic pathology or an abdominal ectopic pregnancy [34].
However, its reliability for the diagnosis of ectopic pregnancy
is 70%, and the imaging can be limited by a large body habi-
tus [35]. The diagnostic modality of choice for CSEP is transvagi-
nal ultrasound, which has a sensitivity of 84.6% [36]. Ultrasound
is a relatively inexpensive imaging technique with bedside op-
tionality that is available in all tertiary and regional hospitals
in Ghana and is becoming more available in Ghana’s district
hospitals. In Ghana, ultrasound technique is a focused course
during the OBGYN residency, with further refresher courses and
self-directed ultrasound learning available throughout residen-
cy. Despite its advantages, ultrasonography evaluation of CSEP
is limited by the differentiation of CSEP from cervical ectopic
pregnancy and evaluation of possible bladder involvement. The
presence of a thin myometrial layer between the bladder and
the gestational sac is important to evaluate, and MRI should
be considered if the anterior myometrium is <2.15 mm [37].
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MRI is a relatively new imaging modality in Ghana. In CSEP,
MRl is a highly accurate technique that can be used to assess
the extent of implantation into the cesarean scar and possible
bladder involvement. Due to its superiority in evaluating soft
tissue, an MRI can identify a cesarean scar defect, the tropho-
blastic layer, and the myometrium separately, thus guiding the
surgeon in preparation for intervention and surgical decision-
making [11,38-40]. In contrast, ultrasound is less accurate in
distinguishing between adjacent soft tissues and is therefore
less accurate than MRI at evaluating CSEP [39]. This is signif-
icant because up to 13.6% of cesarean scar pregnancies are
initially misdiagnosed as cervical ectopic pregnancies [41].
An MRI can better distinguish between them by more clear-
ly distinguishing the location of the gestational sac [42] and
detecting the presence of any deep stromal infiltration of the
cervix [43]. Furthermore, MRI is superior to ultrasound in dis-
tinguishing the myometrial thinning between the sac and the
bladder, which is characteristic of CSEP [44], and in detecting
CSEP invasion into the bladder wall [45]. In some LMIC set-
tings, MRI, through its ability to better characterize soft tis-
sue and provide more detailed anatomical information, may al-
low physicians to consider minimally invasive procedures such
as uterine artery embolization as a first-line treatment [46].

In our case, MRI imaging was utilized to guide surgical plan-
ning, including the timing of the patient’s surgery. It was also
used for deciding whether urology or urogynecology teams
needed to be involved and whether specialized surgical instru-
ments needed to be available. In LMIC settings, there is lim-
ited availability of trained personnel and surgical equipment
for a safe surgery addressing bladder involvement. Further,
complications of unanticipated bladder involvement can have
clinically significant and costly consequences. The use of MRI
in LMICs must be carefully considered despite its benefits
(Figure 5). While ultrasound can be performed quickly at bed-
side, MRI may take significant time to schedule and hours to
perform, and thus should only be considered in hemodynam-
ically stable patients. Cost is the largest barrier to the use of
MRI in LMICs. In Ghana, MRI is not covered under Ghana’s na-
tional health insurance scheme. The approximate out-of-pock-
et cost of a pelvic MRI is 200 USD, which is a major expense
considering that the minimum wage is just 2.05 USD per day
in Ghana [47]. In addition to cost, access to MRI is limited in
LMICs, and MRIs are usually available only in tertiary hospi-
tals in major urban centers.

In populations with highly reliable patients and the ability to
conduct close follow-up, medical management of CSEP with
systemic methotrexate and intra-gestational sac injection of
methotrexate or potassium chloride could be considered [48].
In Ghana, systemic methotrexate is available; however, the
capacity and training for intra-sac injection are not current-
ly available in public hospitals. Notably, medical management
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Rural Area CSEP Management
(limited access to facilities, long travel time to tertiary
hospital)

Urban Area CSEP Management
(access to facilities, short travel time to tertiary hospital)

Transfer to tertiary center not medically
safe or logistically possible

Operative *
Management

Operative * vs.
Medical**
Management

Hemodynamically stable,
diagnosis clear

Figure 5. Cesarean scar ectopic pregnancy (CSEP) lower- and middle-income countries (LMIC) Flowchart. * Operative management
options in LMICs include laparotomy or laparoscopy depending on hospital resources. ** Medical management options
in LMIC include systemic methotrexate (MTX) and/or intra-gestational sac injection of MTX or potassium chloride (KCl)
depending on ability for close follow-up and hospital resources. BHCG — beta-human chorionic gonadotropin; TVUS
— transvaginal ultrasound; ABD US — abdominal ultrasound; CSEP — cesarean scar ectopic pregnancy; MRl — magnetic

resonance imaging; DX — diagnosis.

necessitates serial follow-up of beta-HCG values and ultrasound
imaging [15]. In Ghana, the ability of patients to access and ad-
here to repeated follow-up visits is limited. Consequently, pa-
tients’ missing follow-up is a risk that may outweigh the ben-
efits of medical management of CSEP in many LMIC settings.

In our case, operative management was carried out via lap-
arotomy. In high-income settings, minimally invasive opera-
tive techniques, including laparoscopy and hysteroscopy, are
the standard of care. Although hysteroscopic procedures have
been reported to result in better outcomes and fewer report-
ed obstetric complications for women with recurrent miscar-
riages, like our patient [49], hysteroscopy is not readily avail-
able throughout Ghana. Laparoscopic excision of CSEP has
demonstrated a high degree of efficacy and low complication
rates [48]. However, barriers to laparoscopic management of
CESP in low-resource settings like Ghana include lack of ac-
cess to laparoscopic equipment, limited laparoscopic gyneco-
logic training, increased cost and operative times, and lack of
national health insurance coverage for laparoscopy. Therefore,
laparotomy is the standard of care for operative management
of CESP at the Komfo Anokye Teaching Hospital and most
LMIC public hospitals.

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€927496-5

Conclusions

In LMICs, such as Ghana, the diagnosis and management of
CSEP requires an understanding of the costs and benefits of
ultrasound and MRI techniques. To improve care for women
with CSEP, the primary focus should be on building the capaci-
ty for early identification of CSEP and the evaluation of poten-
tial bladder invasion on ultrasound. This is especially important
in remote regions, where MRI is not available. If bladder inva-
sion is suspected and the patient is hemodynamically stable,
prompt transfer to a tertiary care facility with MRI capability
should be considered. Overall, ultrasound continues to be the
diagnostic tool of choice in CSEP. However, in cases with diag-
nostic uncertainty or in complicated CSEP with the potential
of bladder invasion, MRI is a complementary imaging tool that
can optimize preoperative planning and minimize the risk of
maternal mortality and potential post-surgical complications.
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