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Abstract
Objective: This study aimed to describe cases of caesar-
ean scar pregnancies (CSP) that were successfully treated 
with ultrasound (US)-guided manual vacuum aspiration 
(USG-MVA) and their outcome.   
Methods: This prospective interventional study was per-
formed on 26 patients diagnosed with caesarean scar ecto-
pic pregnancy in Department of Obstetrics and Gynecolo-
gy, Faculty of medicine, Mansoura University, Mansoura, 
Egypt from 1/10/2023 to 1/10/2024. The patients’ socio-
demographic and clinical data were collected. The pa-
tients were treated with suction curettage guided-US.   
Results: The complications were reported in 2 patients. 
As regard the postoperative ultrasound findings, scar he-
matoma was detected in 18 patients (69.2%). The median 
preoperative B-hCG titre was 7903 and this level showed 
high statistically significant decrease postoperatively 
[2385 (6 – 6825)] (P < 0.001). There was no significant 
difference between the cases underwent MVA + metho-
trexate (MTX) or who treated with MVA alone regarding 
the preoperative (p= 0.086) and postoperative B-hCG ti-
tre (p= 0.075). 
Conclusion: Cesarean scar ectopic pregnancy (CSEP) is 
a critical and complicated disorder with an increasing fre-
quency nowadays. Precise early diagnosis and efficient 
management are of great importance to decrease maternal 
morbimortality of this type of pregnancy. 
Synopsis: Vasoprectively. 
Keywords: Scar ectopic pregnancy, cesarean section, fe-
tal viability, ultrasonography, methotrexate.

Introduction

Cesarean scar pregnancy (CSP) has been considered an 
extensive complication of cesarean delivery (CD) and is 
defined as gestational sac implantation into the hysteroto-
my area of a previous CD (1). It is thought to be the most 
uncommon type of ectopic pregnancy, and Larsen and 
Solomon recorded the first case of CSP in 1978. With the 
increasing rate of cesarean section (C/S), there has been a 



52 Egypt.J.Fertil.Steril. Volume 29, Number 5, Sep. - Oct., 20252 Egypt.J.Fertil.Steril. Volume 29, Number 5, Sep. - Oct., 2025

considerable increase in CSP. The incidence 
of CSP in cases with previous C/S and all 
cases of ectopic pregnancies was 0.15% and 
6.1%, respectively (2).
CSP is still to be a critical state as it could 
be associated with uterine rupture, haem-
orrhage, and could be accompanied by hy-
povolemic shock with consequent maternal 
morbimortality. Due to its uncommon oc-
currence, there is no standard on the thera-
peutic option of CSP, and each case have to 
be assessed separately (3). Rapid diagnosis 
and clinical suspicious are essential to evade 
extensive hemorrhage, uterine rupture, con-
sumptive coagulopathy and death as CSEP is 
frequently confused with cervical pregnancy 
or miscarriage. No general therapies have 
been approved for CSP; however, the aim is 
to evade maternal adverse events and to pre-
serve fertility (4). 
There are several therapeutic modalities for 
CSP which include expectant management 
and medical and surgical approaches that are 
based on numerous factors, such as the CSP 
type, gestational age (GA), viability of the 
pregnancy, gravidity of symptoms, physician 
skills, and patient preference (5). Surgical 
management could be provided to hemody-
namically unstable cases, including hysteros-
copy, which is an essential mini-invasive 
strategy for managing this type of pregnancy, 
together with laparoscopy, laparotomy, and 
uterine artery embolization (6). 
This study aimed to assess the feasibility, 
efficacy, and reliability of the intraoperative 
USG-MVA method as an efficient therapeu-
tic approach for CSP.

Methods

Our study was prospective interventional 
study conducted over a period of one year 
from 1/10/2023 to 1/10/2024 at Department 
of Obstetrics and Gynecology, Faculty of 
medicine, Mansoura University, Mansou-
ra, Egypt after obtaining the approval form 
Ethics Committee. CSP diagnosis was based 

on patient’s history, clinical examination, el-
evated values of serum beta-human chorion-
ic gonadotropin (B-hCG), and US features. 
The presurgical diagnosis was conducted 
based on transvaginal US using US devices 
( Toshiba Aplio 500 Platinun, Japan ) and ( 
Ge LOGIQ F6,GE medical systems (Chi-
na)) using transabdominal and transvaginal 
ultrasound with multiple frequency transab-
dominal 2-5 MHZ and high-resolution trans-
vaginal probe 5-9 MHZ, visualising an en-
larged hysterotomy scar with an embedded 
mass, which might bulge beyond the anterior 
uterine contour (6). In addition, the existence 
of trophoblasts between the bladder and the 
anterior uterine wall, the absence of foetal 
fragments within the uterus, the perfusion 
of the peritrophoblastic vasculature, and the 
discontinuity of the anterior uterine wall in 
the sagittal plane could also be detected (7).
Inclusion criteria included: 
• Hemodynamically stable pregnant fe-

males.
• Pregnant females with GA less than eight 

weeks.
• Pregnant females with B-hCG level less 

than 10,000 mIU/Ml.
• Pregnant females with CSP ( Endogenic 

type). 
• Pregnant females without sign of rupture 

of uterus (acute pain and profuse bleed-
ing). 

We excluded the following cases from the 
study: 
• Hemodynamically unstable patients, 

tachycardia, hypotension and shock.
• Rupture of preceding uterine incision 

scar with intraperitoneal hemorrhage.
• Pregnant females with B-hCG level more 

than 10,000 mIU/Ml.
• Pregnant females with gestational age 

more than 8 weeks gestation.
• Patients who refused to participate. 
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Data were collected from History taking, 
General, Abdominal, Local examination, 
Laboratory investigations and Ultrasound 
imaging. 
All surgeries were conducted in the opera-
tive room under general anaesthesia, and the 
patient was placed in the lithotomy position 
with the aid of suprapubic guided-US. A vac-
uum aspirator was attached to the general 
aspiration system with a maximum pressure 
generated of –500 Pa or using MVA to as-
pirate the whole pregnancy material without 
perforating the preceding uterine CSP. Flex-
ible Karman cannula 4, 5, and 6 mm was 
utilized with the vacuum aspirator, in asso-
ciation with applicable adaptors. In patients 
of intractable uterine haemorrhage following 
vacuum extraction of the CSP, an 18-Fr gauge 
Foley catheter balloon tamponade (50 cm3) 
was placed intrauterine and deflated gradu-
ally. A graduated volume scale was used to 
measure the volume of the material which in-
cluded blood, decidua, and pregnancy tissue 
that was aspirated from the uterus and col-
lected in suction containers. Follow up was 
done for all patients in our study postoper-
atively and one week after the operation as 
regard general condition, vaginal bleeding, 
signs of infection, TVS and B-hCG titter.

Statistical analysis

Collected data was tabulated, and introduced 
to a PC using SPSS (IBM Corp. Released 
2017, Version 25.0. Armonk, NY). Data 
were presented, and proper analysis was 
conducted according to the data type. The 
Kolmogorov-Smirnov test was used as a test 
of normality. Mean ± SD/median were used 
for numerical data. Frequency and percent-
age were used for non-numerical data. Wil-
coxon signed-rank A test was used to assess 
the significance of the difference between 2 
groups with non-parametric data. The Stu-
dent's T Test was used to assess the signifi-
cance of the difference between two inde-
pendent study groups with parametric data. 
The P-value associated with test statistics in-

dicated the significance level where P-values 
< 0.05 are significant. 

Ethical Consideration

The research approval of the study was ac-
quired from IRB of Faculty of Medicine at 
Mansoura University. The researcher clari-
fied the objective of the study to the subjects. 
We maintained anonymity and confidentiality 
of the subject’s data. Subjects were informed 
that they have the right to withdraw from the 
study at any time without giving any reasons. 
Ethics, values, and beliefs of subjects were 
respected. A written consent was taken from 
every case included in this study.

Results

Twenty-six caesarean scar ectopic pregnant 
women were studied. The mean age of the 
patients was 31.77 ± 5.55 years. The mean 
number of gravidities was 4.31 ± 2.09. The 
mean number of parities was 2.54 ± 1.07. 
Miscarriage was reported once in 26.9%, 
twice in 11.5% and seven times in 3.8% (Ta-
ble 1). The presenting symptoms included 
bleeding + lower abdominal pain in 6 pa-
tients (23.1%) and vaginal bleeding was re-
ported in 20 patients (76.9%) .The preopera-
tive haemoglobin level was 11.92 ± 1.14 gm/
dl. The fetal cardiac activity was absent in 
the feti of 11 (42.3%) of the included patients 
(Table 2). The mean volume of intraopera-
tive blood loss was 188.35 ± 250.33 ml. The 
mean residual myometrial thickening was 
3.95 ± 0.95 mm. The management was MVA 
in 26 of the included patients (100%). Fur-
ther management was required in 15 females 
(57.7%). There were 10 cases (38.5%) who 
were treated by MVA + methotrexate and 16 
cases (61.5%) who were treated with MVA 
alone (Table 3).The complications in our 
study were reported in 2 patients; both com-
plicated with severe bleeding; one managed 
by insertion of intrauterine catheter balloon 
and the other managed by laparotomy. There 
were 7 patients (26.9%) who did not require 
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blood transfusion (BT) and 19 patients (73.1%) who required blood transfusion (Table 3). As 
regard Preoperative ultrasound findings, the uterine position was AVF in 24 patients (92.3%) 
and RVF in 2 patients (7.7%). GS at site of CS scar (endophytic type) was shown in all the 
included patients, the postoperative ultrasound findings, scar hematoma was detected in 18 
patients (69.2%) and the median preoperative B-hCG titre was 7903 and this level showed 
high statistically significant decrease postoperatively [2385 (6 – 6825)] (P < 0.001) (Table 4). 
There was no statistically significant difference between the cases underwent MVA + meth-
otrexate or who treated with MVA alone regarding the gestational age (p= 0.236), previous 
CS (p= 0.239), the residual myometrial thickening (p= 0.104), blood loss intraoperative (p= 
0.067), fetal cardiac activity (p= 0.530) and requirement of blood transfusion (p= 0.235). 
Additionally, we found no statistically significant difference between the cases underwent 
MVA + methotrexate or who treated with MVA alone regarding the preoperative (p= 0.086) 
and postoperative B-hCG titre (p= 0.075) but the incidence of postoperative hematoma was 
higher in the MVA only group, but it didn’t reach a statistically significant value (p= 0.093) 
(Table 5).
Table (1): Demographic data and clinical history in the patients of the study.

Variables
                    Study patients (N = 26)

Mean ± SD Median (Range)

Age 31.77 ± 5.55 32 (21 – 45)

Gravidity 4.31 ± 2.09 4 (2 – 12)

Parity 2.54 ± 1.07 2 (1 – 5)

Number Percent

Previous miscarriage 

No previous miscarriage 15 57.7

1 7 26.9

2 3 11.5

7 1 3.8

Previous CS 

1 4 15.4

2 11 42.3

3 7 26.9

4 4 15.4

Vaginal delivery 

0 25 96.2

3 1 3.8

Ahmed Tawfik Ahmed



55Egypt.J.Fertil.Steril. Volume 29, Number 5, Sep. - Oct., 2025 5Egypt.J.Fertil.Steril. Volume 29, Number 5, Sep. - Oct., 2025

 Table (2): Gestational age and clinical data

Variables
          Study patients N = 26

Number Percent
Gestational age at presentation 
5 weeks 2 7.7
6 weeks 7 26.9
7 weeks 9 34.6
8 weeks 8 30.8
Presenting symptoms 
Vaginal bleeding + lower abdominal pain 6 23.1
Vaginal bleeding 20 76.9
Fetal cardiac activity  
Absent 11 42.3
Present 15 57.7

Mean ± SD Median (Range)
Preoperative hemoglobin (gm/dl) 11.92 ± 1.14 11.9 (8.7 – 13.7)

Table (3): Outcome and managment

Variables
Study patients   N = 26

Mean ± SD Median (Range)
Intraoperative blood loss 188.35 ± 250.33 90 (50 – 1100)
Residual myometrial thickening 3.95 ± 0.95 4 (3 – 7)

Number Percent
Management 
MVA 26 100
Requirement of further management 
No 11 42.3
Yes 15 57.7

• Methotrexate 10 66.6
• IUB 4 26.7
• Laparotomy 1 6.7

Treatment 
MVA + methotrexate 10 38.5
MVA 16 61.5
Complications of the procedure Number Percentage (%)
No complications 24 92.3
Severe vaginal bleeding 1 3.8
Laparotomy due to severe bleeding 1 3.8
Blood transfusion 
Yes 19 73.1
No 7 26.9
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Table (4): Preoperative and postoperative radiology and Labs

Variables
            Study patients N = 26
Number Percent

Uterine position 
AVF 24 92.3
RVF 2 7.7
Additional findings  
GS at site of CS scar (endophytic) 26 100
Scar hematoma 18 69.2
No scar hematoma 8 30.8

B-hCG titre (mlU/mL)

Preoperative 
(n= 26)

Postoperative
( 1 week )

Test of 
significance

7903 (73 – 10027) 2385 (6 – 6825) z = - 4.457
P < 0.001*

Table (5): Preoperative and postoperative clinical, laboratory and radiology of both 
groups

Variables
Group 1

(MVA+ metho-
trexate)     
(n= 10)

Group 11
(MVA alone)    

(n= 16)
Test of 

significance

Gestational age (Weeks) 6.60 ± 0.97 7.06 ± 0.93 t = -1.217
P= 0.236

Previous CS
1 0 (0%) 4 (25%)

MC = 4.217
P= 0.239

2 6 (60%) 5 (31.3%)
3 2 (20%) 5 (31.3%)
4 2 (20%) 2 (12.5%)

Residual myometrial thickening ( mm ) 4.34 ± 1.31 3.71 ± 0.58 t = 1.692
P= 0.104

Blood loss intraoperative ( ml ) 95 (50 -450) 110 (70 - 1100) z = - 2.542
P= 0.142

Fetal cardiac activity
Absent 5 (50%) 6 (37.5%) FET = 0.394

P= 0.530Present 5 (50%) 10 (62.5%)
Blood transfusion 
Yes 6 (60%) 13 (81.3%) FET = 1.413

P= 0.235No 4 (40%) 3 (18.7%)

Preoperative B-hCG titre (mlU/mL) 5378.5  (471 – 
10027)

7960.5  (73 – 
9992.12)

z = - 2.230
P= 0.086

Postoperative B-hCG titre (mlU/mL) 1108.15 (49 
-6325) 3227 (6 - 6825) z = - 2.347

P= 0.075
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Postoperative findings 
Hematoma 5 (50%) 13 (81.3%) FET = 2.821

P= 0.093No hematoma 5 (50%) 3 (18.7%)

Group I: cases managed by MVA+ methotrexate.        
Group II: cases managed by MVA alone.

Discussion

Cesarean scar pregnancy (CSP) is an uncom-
mon form of ectopic pregnancy, defined as 
embryo implantation in a preceding lower 
segment C/S scar (8). Mothers with CSP are 
faced with risks of unpredictable extensive 
bleeding or more foatal adverse events, such 
as perforated uterus, haemorrhagic shock, 
and mortality (9). There is no universal man-
agement option for CSP (10). It appears that 
combining different treatment modalities is 
more beneficial than single therapy (11). For 
this, the current study was conducted to eval-
uate the feasibility, efficiency, and reliability 
of the intraoperative USG-MVA approach as 
an efficient therapeutic modality for CSP.
Our study included 26 caesarean scar ectopic 
pregnant women. The mean age of the cases 
was 31.77 ± 5.55 years. All included patients 
had one or more previous C/S; on the oth-
er hand, most females (84.6%) had at least 
two preceding C/S. Within the same context, 
a high prevalence of previous two or more 
CS was observed in another study by Datta 
and Jha, with 66.7% of the patients having 
formerly had at least two C/S (12). Jurkovic 
et al. displayed that 72% of their cases had 
formerly had at least two C/S (13).  Based on 
this, previous C/S scars have to be assessed 
routinely throughout early pregnancy to help 
decrease the wrong diagnosis of CSPs as 
silent miscarriage and to enhance maternal 
morbimortality.
Presenting symptoms included vaginal bleed-
ing + lower abdominal pain in 6 patients 
(23.1%) and vaginal bleeding was reported 
in 20 patients (76.9%). That was similar to 
Hamed et al. who showed in their study, 17 
cases with vaginal spotting (65.4%), 7 cases 

were asymptomatic (26.9%) and 2 cases pre-
sented with pain (7.7%)  (14).
In a previous case series of 11 females with 
CSP, manifestations differed from mild vag-
inal bleeding and pain to extensive vaginal 
bleeding and, eventually, silent miscarriage. 
These cases as a result highlight the possi-
ble difficulties in accomplishing a precise 
diagnosis at presentation (12). However, in 
another study, the commonest manifestations 
were missed period (58.8%), followed by 
vaginal bleeding (29.4%), then abdominal 
pain (11.8%) (15).
Our results revealed that the foetal heart rate 
(FHR) was absent in the feti of 11 (42.3%) 
of the included 26 females. In agreement, 
only four cases had positive FHR (23.5%) 
with gestational age ranging from four  to ten 
weeks using U/S evaluation (15).
Our management was MVA in 26 of the in-
cluded patients (100%). Further management 
was required in 15 patients (57.7%). There 
were 10 cases (38.5%) who were treated by 
MVA + methotrexate and 16 cases (61.5%) 
who were treated with MVA alone. A pre-
vious study by Hamed et al. where the in-
cluded 26 cases with CSP were divided into 
two groups, (group 1) included 16 cases who 
underwent suction using MVA and (group 2) 
included 10 cases who received intramus-
cular (MTX) injection (dose of 50 mg/m2) 
followed by MVA (14). Similar results were 
reported by Sevket et al. where 25 patients 
with CSP were recognized and distributed 
according to the treatment regimen into two 
groups. Group A patients (n = 11, 44%) were 
treated with systemic MTX followed by dila-
tation and suction curettage, while the second 
group was treated only by a suction curettage 
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on females of Group B (n = 14, 56%) (16).
In addition, Shen et al. recorded that the ma-
jority of cases (70.4%) had been treated by 
transcervical aspiration (TCA) of the gesta-
tional sac, and open surgeries had been uti-
lized to manage 22.2% of the cases, whereas 
the remainder had been treated either by TCA 
of the gestational sac and MTX (14.8%) or 
MTX alone (7.4%) (17). In a systematic re-
view of 176 studies (13431 women with CSP 
undergoing treatment) were included. Suc-
cessful treatment after primary intervention 
was achieved in 86.2% (95% CI 82.3–89.7) 
of women with CSP undergoing treatment 
with ultrasound guided suction curettage, 
72.4% (95% CI 64.8-79.3) with systemic 
MTX, 81.6% (95% CI 72.3–89.3) with lo-
cal MTX, 83.9% (95% CI 66.7–95.6) with 
interventional radiology, 90.42% (95% CI 
82.9–96.0) with hysteroscopy, 96.1% (95% 
CI (92.3–98.6) with laparoscopy and 92.6 
with high intensity focused ultrasound (95% 
CI 78.2–99.6) (8).  Levin et al. reported that 
80.6% of patients were treated by systemic 
infusion of MTX, whereas 19.4% had com-
bined systemic and local MTX treatment 
(18). Therefore, MTX is a safe and efficient 
plan for CSP management, with promising 
consequent reproductive outcomes and a 
low conversion rate to surgery. In addition, 
Jurkovic et al. displayed that MTX therapy 
was efficient in 75% of cases, with 6.0% of 
female needing a hysterectomy (13). 
The median preoperative B-hCG titre was 
7903 (73 – 10027) and this level showed high 
statistically significant decrease postopera-
tively [2385 (6 – 6825)] (P < 0.001). A study 
by Attay et al. who included total of forty 
cases managed with dilatation and MVA. 
The beta-hCG values of 21 cases (52.5%) 
diminished below 10 mIU/mL after the first    
15 days, and the rest diminished below 10 
mIU/mL after 21 days following MVA (9).
The complications in our study were report-
ed in 2 patients; both complicated with se-
vere bleeding; one managed by insertion of 
intrauterine catheter balloon and the other 

managed by laparotomy. Of the included 
patients, there were 7 cases (26.9%) who 
didn’t require blood transfusion and 19 cas-
es (73.1%) who required blood transfusion. 
Complications which include extensive hae-
morrhage, persistence of CSP, and any need 
of extra intervention weren’t noticed by Al-
tay et al. (9). In another study that included 
33 cases with CSP, there were no recorded 
cases of perforated uterus, hysterectomy or 
failed therapy in the current analysed CSP 
cases. Four patients, two in each group, need-
ed BT (19). Arslan et al. recorded ineffective 
or complicated uterine curettage in 88.8% of 
their studied cases (20), while Wang et al. 
recorded a failure rate of seventy per cent 
following curettage. This may be due to the 
absence of capability for ectopic tissue evac-
uation and the increase in the incidence of 
uterine rupture and extensive hemorrhage 
(21). 
There was no significant difference between 
the cases underwent MVA + methotrexate or 
who treated with MVA alone regarding the 
gestational age (p= 0.236), previous CS 
(p= 0.239), the residual myometrial thicken-
ing (p= 0.104), blood loss intraoperative
 (p= 0.067), fetal cardiac activity (p= 0.530), 
requirement of blood transfusion (p= 0.235) 
and preoperative uterine position as detected 
by ultrasound 
(p= 0.727). Hamed et al. showed that both 
groups were comparable in age, obstetric 
history, positive foetal heart beat, GA at di-
agnosis, thickness of anterior lower uterine 
wall on US, type of CSP, initial HCG levels 
and number of previous caesarean sections 
(14). This may reflect that there are no spe-
cific indications for each treatment regimen.
The incidence of postoperative hematoma 
was greater in the MVA only group without 
significant difference (p= 0.093). This was in 
agreement with Sevket and associates who 
reported the clinical results and safety of suc-
tion curettage with or without MTX adminis-
tration before curettage for treatment of CSP. 
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The estimated blood loss and major com-
plication rate were similar. They found that 
‘suction curettage only’ group required less 
treatment time and came to the conclusion 
that suction curettage is an efficient manage-
ment for CSP (16). Also, in a recent study by 
Hamed et al, among (group 1, MVA alone), 
two cases were complicated with hematoma 
which resolved spontaneously and one case 
was complicated with severe bleeding and 
needed urgent laparotomy and hysterectomy. 
While in (group 2), all of them were success-
fully treated without any detected complica-
tions or need for additional treatment (14).
Combined local injection-guided US and 
systemic MTX were demonstrated to be ef-
ficient in a series of twenty-six patients of 
CSP. MTX therapy only may be utilized in 
surgically difficult and risky uterine compo-
nents that involve cornual pregnancy; on the 
other hand, for CSP, MTX only isn’t suffi-
cient (22).
The current study has some limitations as it 
is a single center study and the duration of 
follow up was relatively short. The sample 
size included was relatively small, but based 
on comparison with other studies, the sample 
size appears to be reasonable for this type of 
cases.

Conclusions

Our study included that USG-MVA was 
shown as an efficient technique in evacuation 
of CSEP. Adding of methotrexate tends to 
give better results with fewer complications 
and needs no any other interventions.

Conflict of interest: Nil.
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