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Background: Cesarean-scar ectopic pregnancy (CSEP) is the rarest form of ectopic gestation 

but its incidence is climbing with global cesarean delivery rates. Our study aims to describe the 

imaging characteristics and management outcomes in a cohort of 35 patients diagnosed with 

CSEP. Methods: Retrospective review of all CSEP diagnosed between January 2014 and 

October 2024. Imaging modalities, therapeutic approach, success rates  and complications were 

analyzed using radiology information system. Results: Mean age of the participants was 

36±5.07 years. Mean gestational age at the time of diagnosis was 7.4±2.63 weeks. Transvaginal 

sonography (TVS) was performed and all the cases had empty endometrial canal with low lying 

and anteriorly displaced gestational sac (100%). Majority of the cases, i.e., 24 (68.6%) showed 

thinned out residual myometrium (less than 2.5mm). It was seen that the sac which is distorting 

the external uterine contour (Grade III and IV) was significantly associated with invasive 

surgical management (hysterectomy) with a p-value of 0.015 and when treated with non-

surgical options (local /systemic methotrexate) or minimally invasive options (suction and 

curettage), it was significantly associated with complications like bleeding requiring uterine 

artery embolization (p-value 0.003). Transvaginal sonography guided local methotrexate and 

KCL injection had 100% success rate in our study group without complications. Conclusion: 

This study highlights the key imaging features of CSEP and the varied management approaches 

tailored to individual patient profiles. Our study confirms that the contour deforming type of 

sac is significantly associated with invasive surgical management. 
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INTRODUCTION 

Cesarean-scar ectopic pregnancy (CSEP), occurs 

when a blastocyst implants within the myometrial 

defect of a previous hysterotomy. It is also one of 

the rarest and less known forms of ectopic 

pregnancy. Worldwide incidence of CSEP is 0.05 % 

(1 in 2000 of all pregnancies)1, however with the 

increasing rate of cesarean section (C- section) 

deliveries, the incidence of CSEP is increasing2. 

Early recognition is critical because delayed 

diagnosis may culminate in uterine rupture, 

catastrophic hemorrhage, loss of fertility and even 

death.3  

Imaging plays a central role in detection 

and guides therapeutic decision making. With 

reported detection rates of 84.6%, transvaginal 

sonography (TVS) in the first trimester is crucial for 

the early diagnosis of CSEP in pregnant patients 

who exhibit symptoms.4 The ultrasound features 

include; empty uterus, empty cervical canal, 

gestational sac in the anterior part of the lower 

uterine segment, an absence or thinning of 

myometrium between the bladder wall and the 

gestational sac. Magnetic resonance imaging (MRI) 

can further confirm the diagnosis.  

In 2017, JC Shih retrospectively classified 

CSEPs into four grades based only on the 

sonographic results. When the gestational sac (GS) 

was embedded in less than half of the myometrium's 

thickness, they classified the condition as grade I 

CSEP. When GS filled more than half of the 

implanted myometrium, it was referred to as grade 

II CSEP. The GS protruded from the serosa and 

myometrium above in grade III CSEP. The GS 

developed into an amorphous tumor with rich 



J Ayub Med Coll Abbottabad 2025;37(4) 

456 

vascularity at the location of the prior cesarean scar, 

according to the Grade IV CSEP.5 

Management of CSEP depends on the 

grade of gestational sac invading the myometrium.  

Different treatment options are available including 

medical treatment (using local or systemic 

methotrexate), surgical treatment (suction curettage 

or resection via multiple routes, i.e., vaginal, 

hysteroscopic, laparoscopic or abdominal 

hysterectomy) and uterine artery embolization 

(UAE).6  

This study reviews a decade of institutional 

experience to delineate key imaging markers and to 

evaluate outcomes of a structured management 

protocol. We also aim to correlate different 

management options available for different grades 

of CSEP as well as their complications. Being the 

rarest form of ectopic pregnancy, there is a paucity 

of literature on this topic. Most centers in the world 

have published case reports or case series on CSEP 

and very few research articles are available on the 

imaging features and management correlation. 

Moreover, it is the first study of its type to be 

conducted in South Asia.  

MATERIAL AND METHODS 

A retrospective observational study was conducted 

at the Department of Diagnostic Radiology Shifa 

International Hospital, Islamabad, Pakistan. Ethical 

approval was obtained (IRB # 467-24). 

Electronic records of all obstetric 

ultrasounds (January 1, 2014 to October 31, 2024) 

were screened from radiology information system 

for the keyword “cesarean scar ectopic pregnancy 

and Cesarean scar pregnancy”. Study population 

included all the patients who came with gestational 

amenorrhea, pain in abdomen/pelvis or per vaginal 

bleeding. All those patients with sonographic and 

lab diagnosis of CSEP were included in the study 

and who were further managed in our set up. A total 

of 35 such patients (n=35) were observed. All those 

patients with differential diagnosis like miscarriage 

in progress, cervical ectopic pregnancy and low-

lying GS were excluded. Those who lost to follow- 

up were also excluded. A non-probability 

convenient sampling technique was used. Data was 

collected in a structured data sheath and analyzed 

using SPSS version 25.    

Following variables were taken into 

account: Age, clinical history (pain, bleeding or 

asymptomatic and just came for antenatal scan), 

number of prior cesarean sections, time since last 

cesarean section, number of prior dilatation and 

curettage (D&C), gravidity, gestational age in 

weeks, GS location (low lying or anteriorly 

displaced), distortion of external uterine contour, 

yolk sac, fetal pole, heartbeat, decidual reaction, GS 

shape (round or tented towards scar area). 

Measurement of residual myometrium 

(greater than 2.5 mm or less than 2.5 mm), 

vascularity, serum β-hCG (beta-human chorionic 

gonadotrophin), management options and 

complication of management.   

A low-lying GS was defined as “the center 

of the sac below the mid-point of the uterus along a 

longitudinal line drawn from the external cervical 

os to the uterine fundus”. Anteriorly displaced was 

defined by the endometrial line drawn on a sagittal 

transvaginal ultrasound image connecting the 

internal cervical os to the uterine fundus, through 

the endometrium. If at least two-thirds of the GS 

crosses over the line and lies anteriorly, it is termed 

as anteriorly displaced.  Distortion of external 

uterine contour was defined as the sac crossing the 

serosal line and deforming the external uterine 

contour. Contour deforming type was regarded as 

grade III / IV of JC Shih classification while non-

contour deforming type was regarded as grade I/II 

(figure 1, 2A and B).  

One of the commonly encountered 

treatment options in our setup was TVS guided local 

methotrexate and KCL (potassium chloride) 

injection by interventional radiologist under local 

anesthesia. This technique was used for alive GS 

with heartbeat. Following aspiration of amniotic 

fluid, 3 ml of KCL (1mEq/ml) injected directly into 

fetal heart resulting in cessation of fetal cardiac 

activity. Two ml (50 mg) methotrexate was injected 

into the gestational sac. Cessation of fetal cardiac 

activity was consistent with successful treatment.  

Other management options included; 

Systemic methotrexate (1mg/kg)-folic acid 

injection (0.1 mg/kg) IM, Suction/ dilatation and 

curettage (considered as minimally invasive 

approach) and more invasive surgical options like, 

hysterotomy via laparoscopy (LSC), hysterotomy 

via laparotomy and hysterectomy. UAE was also 

included in options. Complications of management 

like, bleeding, scar rupture or bladder rupture were 

taken into consideration.  

Continuous variables (age in years, serum 

β-hCG levels and gestational sac in weeks) were 

presented as mean ± SD while categorical variables 

as frequencies (%). Independent T test was used to 

compare means of continuous variables between 

two groups while Fisher exact 2x2 test was used for 

categorical variables. p-value less than 0.05 was 

considered statistically significant.  

RESULTS 

Table-1 shows patient and imaging characteristics 

of CSEP and their correlation with management 



J Ayub Med Coll Abbottabad 2025;37(4) 

457 

outcomes. Mean age of the participants was 36±5.07 

years. Mean gestational age at the time of diagnosis 

was 7.4±2.63 weeks. Most of the patients (20, 

57.1%) were asymptomatic and just came for 

antenatal scan. While others presented with pain 

and bleeding. All the patients had an anterior and 

low-lying gestational sac while in majority of them 

(24, 68.6%) the sac was round in shape. Sixty 

(34.3%) patients had low grade type of sac not 

deforming the external uterine contour while 14 

(40.0%) had high grade/ contour deforming type of 

sac. In majority of the patients (24, 68.6%), residual 

myometrial thickness was less than 2.5 mm.  

As seen in table-2, 11 (31.4%) patients 

were treated with TVS guided Methotrexate and 

KCL injections. Nine out of 11 such patients had 

non contour deforming type of sac while 2 had 

higher grade sac. However, no complication was 

associated with this treatment option making it 

100% successful. 8 (22.9%) patients were treated 

with Systemic methotrexate. Six out of 8 such 

patients had lower grade sac and did not show any 

complications however 2 patients had higher grade 

sac and severe bleeding requiring UAE was seen in 

them. Twelve (34.3%) patients were treated with 

suction and curettage. Five out of 12 such patients 

were complicated with hemorrhage requiring UAE 

and further invasive surgery and out of these 5 

patients, 4 had higher grade sac. Four (11.4%) 

patients had invasive surgical hysterotomy via LSC 

and did not develop any complications. 3 out of 4 

such patients had higher grade sac.  

Overall combined complication rate was 22.9%. 

Those with complications requiring further 

management like UAE/Invasive surgery were 

14.3% and therefore over all percentage of invasive 

surgical procedure and UAE was 74.3%. It was seen 

that the sac which is distorting the external uterine 

contour (Grade III and IV) was significantly 

associated with invasive surgical management (p-

value 0.015) and when treated with non-surgical 

options or minimally invasive options, it was 

significantly associated with complications like 

bleeding requiring uterine artery embolization.  (p-

value 0.003).  

Correlation of variables with invasive 

surgical management was also determined and it 

was seen that there was no significant association 

with rest of the variables except for presence of fetal 

pole within the sac (p-value 0.027) and grade of 

sac/distortion of external uterine contour (p-value 

0.015).  

 

 
Figure-1: Sonographic grading by JC Shih in 2017 

 

 
Figure-2: A and B: Gray scale TVS images showing CSEP not crossing the serosal line of uterus (grade I and 

II) in the first image while second image shows CSEP crossing the serosal line and distorting the external 

uterine contour (grade III and IV) 
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Table-1: Patient and imaging characteristics and their correlation with management outcomes 
Patient and imaging characteristics  Frequency 

(%) 

Mean±SD Correlation of variables with invasive 

surgical management (p-value) 

Age (years)   - 36 ±5.07 0.072 

Clinical history  • Pain  

• Bleeding  

• Asymptomatic  

3 (8.6%) 

12 (34.3%) 
20 (57.1%) 

- 0.671 

No of prior C-sections  • One 

• More than one  

5 (14.3%) 

29 (82.9%) 

- 0.632 

Interval from last C-

section  
• Less than 6 months  

• 6 months to one year 

• 1 to 2 years 

• More than 2 years  

2 (16.7%) 
- 

- 

10 (83.3%) 

 0.455 

No of prior D&Cs  • None 

• One 

• 2 or more  

8 (66.7%) 

2 (16.7%) 

1(8.3%) 

 0.062 

Gravidity  • 2-3         

• 4-5         

• More than 5      

14 (40.0%) 

15 (42.9%) 
6 (17.1%) 

 0.850 

Gestational age in weeks    - 7.4±2.63 0.100 

GS location  • Low lying  

• Anteriorly displaced  

35 (100%) 

35 (100%) 

 - 

Sac Shape • Round  

• Tented towards scar area  

24 (68.6%) 

11 (31.4%) 

 0.416 

Distorting external 

uterine contour   
• Yes  

• No  

14 (40.0%) 

60 (34.3%) 

 0.015 

Yolk sac  • Present  

• Absent  

33 (94.3%) 

2 (5.7%) 

 0.454 

Fetal pole  • Present  

• Absent 

29 (82.9%) 
6 (17.1%) 

 0.027 

Heartbeat  • Present  

• Absent 

17 (48.6%) 
18 (51.4%) 

 0.121 

Decidual reaction • Present  

• Absent 

33 (94.3%) 
2 (5.7%) 

 0.454 

Measurement of 

residual myometrium  
• Greater than 2.5 mm 

• Less than 2.5 mm 

11 (31.4%) 
24 (68.6%) 

 1.000 

Vascularity  • No flow 1 

• Minimal flow 2 

• Moderate flow 3 

• High flow 4 

1 (2.9%) 
25 (71.4%) 

5 (14.3%) 

4 (11.4%) 

 0.066 

Serum β-hCG  - 32119.50±33365.93 0.251 

 

Table-2: Management options and their complications 
  Frequency (%) Correlation with distorted external 

uterine contour (p-value) 

Management • TVS guided Methotrexate and KCL  

• Systemic methotrexate  

• Suction/ dilatation and curettage  

• Surgical hysterotomoy via LSC   

• Hysterotomy via laparotomy  

• Hysterectomy  

• UAE  

11 (31.4%) 

 
8 (22.9%) 

 
12 (34.3%) 

 

4 (11.4%) 

0.206 

 

 

 

 

 

 

Complications of management • None  

• Yes  

27 (77.1%) 

8 (22.9%) 

0.003 

 

Those with complications 

requiring further management 

like UAE/Invasive surgery  

• Yes  

• No  

5 (14.3%) 

30 (85.7.9%) 

0.134 

Total final cases of invasive 

surgical procedures  
• Yes  

• No 

9 (74.3%) 

26(25.7%) 

             0.015 

 

DISCUSSION 

The Outcome of CSEP is dependent on a proper 

diagnosis and treatment. Ultrasonography offers clear 

image information for diagnosis, especially when 

combined with proper clinical investigation.8 Due to 

the significant risk of placenta-accreta syndrome 

(PAS), antepartum or intrapartum hemorrhage, uterine 
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rupture, preterm birth, uterine loss, fetal mortality, and 

maternal morbidity and mortality, CSEP is a diagnosis 

that should not be overlooked.9‒11 Therefore, early and 

accurate diagnosis followed by prompt treatment is 

very crucial. Differential diagnosis should be carefully 

excluded which are: Cervical ectopic pregnancy, low 

implantation of a normal pregnancy and miscarriage in 

progress/ evolving pregnancy loss. Differentiation 

with evolving pregnancy loss can be made by follow 

up scans as miscarriage in progress will change its 

position further lower in the uterine cavity in serial 

scans. Moreover, sliding sign can also be used for 

differentiation, i.e., the sac will move with probe 

pressure in case of evolving pregnancy loss indicating 

separation from myometrium. While a CSEP is 

embedded in the lower uterine segment above the 

internal os, a cervical ectopic pregnancy is embedded 

in the cervical stroma beneath the level of the internal 

cervical os which will help us differentiate the two. 

There is no agreement on the best management for 

various forms of CSEP. As shown in table1, there was 

no statistically significant difference in the patient and 

imaging characteristics between two groups requiring 

invasive surgical intervention or not, except for the 

type of gestational sac (contour deforming type was 

significantly associated with invasive surgical 

management). 

The use of methotrexate gives a therapy 

option in stable patients who wish to preserve their 

reproductive ability.12 Deb et al. recommend 

methotrexate for CSEP with gestational age before 7 

weeks, β-HCG level <5,000 IU/L, sac diameter <25 

mm, no fetal cardiac activity and presence of 

myometrium between the GS and bladder wall.13. 

Most of the patients in our study were managed 

successfully (100% success rate) with TVS guided 

local methotrexate and KCL injection by 

interventional radiologist especially those with non-

contour deforming type of sac (grade I and II). 

Surgical management is considered when conservative 

fails. Those without fetal cardiac activity having non-

contour deforming type of sac (grade I and II) were 

treated successfully with minimally invasive methods 

like Suction/ dilatation and curettage in our setup. 

While those with contour deforming type of sac 

required invasive surgery like hysterotomy. 

UAE, either in combination with or without 

methotrexate and ultrasound-guided curettage, is a 

safe, effective, and advised treatment to remove the 

GS while maintaining fertility.14‒16 By obstructing the 

uterine arteries, UAE may be able to stop the blood 

flow to the CSEP, lowering the possibility of severe 

bleeding, managing bleeding during the CSEP 

removal procedure.17,18 Although not used as first line 

treatment in our study group, UAE was a lifesaving 

option in complicated cases with severe hemorrhage 

following other treatment options.  

A study conducted by Lin SY et al showed 

that invasive surgery for CSEP was associated with 

higher ultrasound grading (III and IV). While 

minimally invasive surgery/trans cervical route is 

generally adequate for lower grades (I and II).5  

Another study conducted by Hoda Salah 

Darwish et al, including 21 participants, it was seen 

that in 14 cases, pregnancy was terminated with 

systemic methotrexate treatment, while in 7 cases, the 

gestational sac was aspirated transcervically. All 7 

instances treated with gestational sac aspiration 

experienced intra-operative hemorrhage, with one 

requiring hysterectomy and one requiring conservative 

treatment for uterine rupture. The cases treated with 

systemic methotrexate injection had no 

complications.19 However, in their study, no case with 

bulging sac was seen.  

The subtype of gestational sac that deforms the 

external uterine contour required repeated doses of 

methotrexate and surgical interventions at twice the 

rate of the other groups, according to a retrospective 

analysis of 36 women treated for CSEP that classified 

findings using this system.20 

Early CSEP can frequently be treated with an 

overnight stay or as an outpatient procedure. A longer 

hospital stay and more costly treatment are the 

outcomes of developing PAS or uterine rupture, as 

well as decreased fertility when a hysterectomy is 

necessary. Because PAS patients are frequently born 

prematurely, the infant requires more expensive 

intensive care. Another significant and frequently 

overlooked expense is long-term psychological 

effects.21‒23 

Limitations of the study were; smaller sample 

size despite exploring 10 years’ data. Further 

multicenter studies can be considered in future for 

adequate sample size. It was a retrospective study. 

Following proper diagnosis, we can come across more 

cases in the future and conduct a prospective study.  

CONCLUSION 

CSEP is the rarest and life-threatening form of ectopic 

pregnancy with very little information available in the 

literature regarding its incidence, diagnosis, 

complications and management. Our study highlights 

that TVS plays an important role in the diagnosis and 

sonographic grading of gestational sac and can help us 

guide towards effective treatment. It is proven in our 

study that contour deforming type/higher grade of sac 

has significant association with invasive surgical 

management and when treated with non-surgical 

options or minimally invasive options, it was 

significantly associated with complications. Lower 
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grades can successfully be treated with conservative or 

minimally invasive procedures.   
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