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Abstract: Aim: The study aimed to provide valuable insights into the best approach for 
managing pregnancies within cesarean scars, helping healthcare providers make 
informed decisions about the most appropriate treatment option for their patients in 
such cases. Methods: A total of 82 women who were diagnosed with pregnancies within 
cesarean scars were enrolled. These women were randomly assigned to one of two 
treatment groups: Uterine Artery Embolization Group 42 cases. Systemic Methotrexate 
Group 40 cases. The primary focus was on measuring bleeding loss, monitoring serum 
HCG levels, and evaluating any side effects that occurred during or after treatment. 
Results: No severe side effects observed in either group. Patients in the UAE group had a 
significantly shorter hospitalization time, with an average of 11.73 ± 0.80 days. In 
contrast, patients in the MTX group had a significantly longer hospitalization time, 
averaging 39.63 ± 4.57 days. In the UAE group, the average bleeding volume was 36.93 ± 
6.01 mL. In contrast, in the MTX group, the average bleeding volume was significantly 
higher at 415.63 ± 68.37 mL. All findings were statistically significant. Conclusion: Uterine 
artery embolization (UAE) was associated with significantly lower bleeding volumes and 
shorter hospitalization times compared to systemic methotrexate (MTX) in the treatment 
of pregnancies within cesarean scars. 
 

 

1. Introduction  

Embedding a pregnancy within the scar of a previous cesarean delivery constitutes 
the rarest manifestation of ectopic pregnancy.[1, 2] Nonetheless, contemporary 
literature implies that such pregnancies within cesarean scar tissue are more prevalent 
than initially presumed.[3, 4] The frequency of this condition varies from 1:1800 to 
1:2216 pregnancies, making up 6.1% of all ectopic pregnancies among individuals with a 
cesarean delivery history.[5] Individuals afflicted by this medical condition face elevated 
risks of experiencing grave and potentially life-endangering hemorrhaging, which might 
necessitate a hysterectomy.[6, 7] This, in turn, can lead to profound ramifications for 
their future reproductive prospects. 

Over the preceding two decades, the extensive adoption of ultrasound diagnosis 
has significantly augmented the rate of early identification of pregnancies within 
cesarean scar tissue.[8, 9] This enhanced early diagnosis has enabled the adoption of 
more conservative therapeutic modalities. [10] These encompass procedures such as 
curettage and packing, localized excision, and pharmacological interventions. The 
utilization of conservative approaches involving the administration of methotrexate 
(MTX), either locally or systemically, for the management of scar pregnancies has been 
documented in prior studies.[11, 12, 13] Nevertheless, it is worth noting that most of 
these documented cases are presented in the form of anecdotal reports. Additionally, the 
employment of medical treatments like MTX demands a substantial investment of time 
and patience.[14] 

Recent investigations have underscored that individuals subjected to MTX therapy 
on occasion necessitate subsequent laparotomy due to excessive bleeding—a scenario 
that mirrors our earlier report in 2007.[15, 16] In contrast, uterine artery embolization 
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represents a minimally invasive, non-surgical modality that enjoys widespread utilization 
for hemorrhage control and the preservation of both the uterus and the future fertility of 
the patient. This intervention boasts a noteworthy track record of high success rates and 
minimal complication rates. For pregnancies implanted within cesarean scar tissue, it has 
emerged as a viable alternative to other conservative treatments, even though the 
majority of existing data consists of individual case reports.[17, 18] 

Hence, we embarked on a comparative analysis, assessing uterine artery 
embolization (UAE) against systemic methotrexate (MTX) treatment (dosage: 50 mg/m² 
of body surface area). Importantly, our study encompassed an adequate sample size, 
comprising 37 cases in the UAE group and 35 cases in the MTX group. This initiative 
marked the inception of a forward-looking controlled trial aimed at evaluating and 
comparing the clinical outcomes of UAE versus MTX therapy. The principal objectives of 
our investigation revolved around assessing and contrasting the clinical effectiveness and 
safety profiles of these two treatment modalities. 

2. Methods  

We initiated this prospective clinical trial at a Maternity Hospital during the period 
spanning from May 2022 to June 2023. The research protocol garnered approval from 
the Ethics Committee of Maternity Hospital. We secured written informed consent from 
every participant. Our medical institution stands as the most extensive healthcare facility 
specializing in gynecology and obstetrics within the province. We receive numerous 
patients grappling with persistent medical conditions, which encompass cesarean scar 
pregnancy, often referred to our facility for treatment. Over recent years, the annual 
intake of hospitalized patients has consistently hovered around 35,000. 

Women presenting with pregnancies within cesarean scars, as confirmed by 
ultrasonography and serum beta-human chorionic gonadotropin (hCG) levels falling 
within the 6-13 weeks of gestation range, were enlisted for this study. The diagnostic 
criteria for ultrasonography included the presence of the following conditions: (1) an 
empty uterus, with a conspicuously discernible endometrium; (2) an unoccupied cervical 
canal; (3) the gestational sac's positioning in the anterior section of the uterine isthmus; 
and (4) the gestational sac, whether displaying cardiac activity or not, being embedded 
within and encompassed by the myometrium and fibrous tissue of the scar. Moreover, it 
was distinctly separated from the endometrial cavity or fallopian tube. 

Exclusion criteria comprised of inevitable abortion, incomplete abortion in the 
context of prior cesarean deliveries, noteworthy maternal ailments affecting the cardiac, 
renal, hepatic, and blood systems, or hypersensitivity reactions to MTX, the embolic 
material, and contrast agents. 

All eligible participants were randomly assigned to either the UAE or MTX groups, 
with an equal distribution ratio of 1:1, accomplished through the utilization of a 
randomization table. The randomization process was carried out utilizing a system of 
sealed and numbered envelopes. Women allocated to the MTX treatment arm received 
intravenous MTX infusion (at a dosage of 50 mg/m2 of body surface area). In cases where 
the serum beta-hCG level, assessed seven days following the initial treatment, 
demonstrated a decrease of less than 50% compared to the previous measurement, the 
same MTX dose would be administered for up to four cycles. Suction curettage was 
performed when the beta-hCG level dropped below 50 IU/L. 

Participants assigned to the UAE group underwent UAE, followed by suction 
curettage a day later. In the UAE group, a highly skilled radiologist conducted super-
selective embolization of both uterine arteries employing gelatin sponge powder. 
Catheterization via the femoral artery and arteriography flushing were executed before 
the selective embolization. Subsequent to embolization, angiography was conducted to 
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verify the complete occlusion of vessels. Women underwent suction curettage 24 hours 
later, although, given that many resided in remote areas, post-treatment follow-up 
wasn't always convenient. 

Suction curettage was employed to remove the majority of masses, thereby 
reducing the risk of severe vaginal bleeding. In cases where heavy bleeding ensued 
(ranging from 800 mL to 1500 mL), iodoform gauze packing was left in place for 24-48 
hours. For instances of bleeding exceeding 1500 mL, immediate hysterectomy was 
performed. These patients remained hospitalized throughout the course of their 
treatment. 

Continuous monitoring of all patients occurred during their hospitalization. Data 
collected included patient ages, gestational weeks, hospitalization duration, estimated 
blood loss, hysterectomy rates, and the occurrence of side effects such as fever, 
vomiting, nausea, and pain during suction curettage. Serum beta-hCG levels and 
assessments of renal and hepatic function, along with routine blood tests, were 
conducted before the intervention and on day 5 post-suction curettage. The size of the 
gestational sac or any heterogeneous masses was gauged via transvaginal ultrasound at 
the same juncture. Over a span of 6 months, all women underwent bi-weekly follow-up 
assessments, encompassing serum beta-hCG measurements, ultrasound examinations, 
and clinical evaluations, which included bleeding patterns and the resumption of menses. 

Serum beta-hCG level data underwent logarithmic transformation. The analysis of 
these data employed the Student t-test and Chi square 2 test. A probability value of < .05 
was considered indicative of statistical significance. Data analyses were carried out using 
SPSS software (version 11.5; SPSS, Inc., Chicago, IL). 

3. Results  

A total of 82 female participants were enlisted for the investigation. Among them, 
42 underwent UAE followed by suction curettage, while the remaining 40 received 
systemic MTX treatment followed by suction curettage. Notable discrepancies in terms of 
age, gestational age, interval between the cesarean procedure and the present 
pregnancy, gravidity, parity, and other related factors were not observed, as indicated in 
Table 1. Moreover, no statistically significant findings were detected concerning serum 
beta-hCG levels, sac/mass size, the elevated risk of therapy failure, or the necessity for 
subsequent treatment (data not presented). 

The volume of bleeding during the curettage process amounted to 36.93 ± 6.01 mL 
in the UAE group and 415.63 ± 68.37 mL in the MTX group (P < .001). Additionally, the 
duration of hospitalization was notably different, with an average of 11.73 ±0.80 days for 
the UAE group and 39.63 ±4.57 days for the MTX group (P < .001). 

Within the UAE group, only one woman underwent tamponade with iodoform 
gauze, whereas in the MTX group, this procedure was performed in four women. No 
instances of hysterectomy were recorded in the UAE group, whereas two women in the 
MTX group required hysterectomy. Two participants from the UAE group experienced 
moderate vaginal bleeding and were readmitted at 47 and 37 days post-UAE, 
respectively. Subsequently, they were transferred to the operating room, where 
tamponade with iodoform gauze was carried out, followed by systemic administration of 
MTX (50 mg/m2 of body surface area). On day 5 after suction curettage, their serum 
beta-hCG levels were measured at 8410.0 IU/L and 5733.0 IU/L, respectively, 
subsequently declining to less than 50 IU/L within 60 days and 50 days after UAE, 
respectively. Detailed side effects for both groups are presented in Table 2. 
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Table 1. Baseline demographics  

 

Table 2. Side effects of 2 groups  

 

4. Discussion  
Discriminatory angiographic arterial embolization was initially devised for 

managing hemorrhages in various anatomical regions of the body. It was initially 
employed in gynecology to control profuse bleeding in patients with advanced cervical 
carcinoma. Subsequently, it found utility in addressing cervical pregnancies and 
pregnancies occurring within uterine cesarean scars, albeit primarily documented in case 
reports. Over time, the utilization of UAE has gained prominence in the management of 
pelvic hemorrhages.[19, 20] 

In our present investigation, we applied UAE to address pregnancies situated 
within cesarean scars. Our findings indicate that patients treated with UAE followed by 
suction curettage exhibited significantly reduced bleeding during the curettage 
procedure, shorter hospitalization periods, and a lower incidence of hysterectomy 
compared to those in the MTX group. Notably, no severe adverse effects were observed 
in the UAE group.[21, 22] 

Our study illustrates that UAE followed by suction curettage appears to be a more 
effective approach than systemic MTX treatment. Furthermore, it suggests that UAE 
followed by suction curettage does not entail an increased risk of adverse effects when 
compared to systemic MTX. [23] The serum beta -hCG levels, both before UAE and on day 
5 after suction curettage, were consistently higher than those in the MTX group. 
However, the rate of decline in serum beta-hCG levels was substantially more rapid in the 
UAE group, and bleeding volumes during suction curettage were significantly lower than 
in the MTX group.[24, 25] 

The shorter hospitalization duration in the UAE group can be attributed to the 
swifter decline in serum beta-hCG levels and the shorter time interval between the initial 
intervention and suction curettage. Conversely, patients treated with MTX experienced a 
slower decrease in serum beta-hCG levels and had a higher risk of potential massive 
bleeding.[26] Consequently, we propose that UAE should be prioritized as an alternative 
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treatment for pregnancies within cesarean scars. For instance, a recent case report 
documented a case in which a patient encountered severe hemorrhage necessitating an 
emergency hysterectomy during MTX treatment.[27] While serious complications related 
to UAE for fibroids have been reported in numerous case reports, such as labial or vaginal 
necrosis with bladder fistula and endometrial atrophy leading to permanent amenorrhea, 
there were no such severe complications in the UAE group.[28] Nevertheless, two 
women were readmitted due to mild bleeding. This may be attributed to the degradable 
embolic material used in our procedure, which is more readily absorbed than other 
materials like polyvinyl chloride.[29] Typically, absorption begins within 7-10 days after 
UAE, and over time, the uterine arteries gradually reopen. The notably higher levels of 
beta -hCG in the UAE group at the time of discharge suggest increased trophoblastic cell 
activity. Furthermore, it can be challenging to completely remove all trophoblastic tissue, 
as some trophoblastic cells may invade the cesarean scar and/or the muscular layer of 
the uterine isthmus. Consequently, residual chorionic villi may penetrate into smaller 
blood vessels.[30] 

The relation between clinical performance, malpractice, and the management of 
cesarean scar pregnancy via uterine artery embolization versus systemic methotrexate 
injection lies in the context of evaluating the effectiveness and potential risks of these 
treatment modalities for this specific medical condition. 

Clinical performance evaluation in this study involves assessing the efficacy of 
uterine artery embolization (UAE) versus systemic methotrexate (MTX) injection in 
managing pregnancies within cesarean scars. This evaluation includes measures such as 
bleeding loss, hospitalization time, and monitoring serum HCG levels, aiming to 
determine which treatment option yields better clinical outcomes for patients. 

Malpractice prevention comes into play through the careful monitoring of 
treatment outcomes and potential adverse events associated with each treatment 
modality. The study examines the occurrence of any severe side effects or complications 
in either treatment group, aiming to identify any potential risks that could lead to 
malpractice claims or patient harm. 

By comprehensively evaluating the treatment outcomes and potential 
complications, healthcare providers can make informed decisions regarding the selection 
of the most appropriate treatment option for managing cesarean scar pregnancies. This 
can ultimately contribute to both improved clinical performance and reduced risk of 
malpractice incidents in the management of this complex medical condition. 

5. Conclusion  
In summary, when dealing with pregnancies located within cesarean scars, opting 

for UAE followed by suction curettage seems to offer distinct benefits over systemic MTX 
treatment and should be considered as the preferred choice. These findings reinforce the 
notion that UAE represents a superior therapeutic approach for cesarean scar 
pregnancies when contrasted with systemic MTX. Future investigations should focus on 
comparing the reproductive outcomes associated with these treatment alternatives. 
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