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Abstract 

 

Ultrasonographic evaluation of the hysterorrhaphy scar is an 

extremely important element in current obstetrical practice, especially 

in patients who still want a future pregnancy. The purpose of our study 

was to evaluate the ultrasound findings of the cesarean scar in the third 

trimester of pregnancy that can reduce the life-threatening 

emergencies caused by repeated cesarean section such as uterine 

rupture of abnormal placental adhesions. We conducted a prospective 

study that included patients who gave birth by caesarean section and 

presented at a subsequent pregnancy to be monitored during 

pregnancy. The study was realized during 2016-2020at the Bucur 

Maternity Hospital, 'Saint John', Bucharest.  A number of 57 patients 

were included in the analyzed group. A number of 12 pregnant women 

(21%) monitored both in weeks 30-34 and intraoperatively presented 

contractions and areas of dehiscence, while 30 (52.6%) pregnant 

women showed neither contractions nor areas of dehiscence. Women 

with contractions had an average scar thickness measured in the third 

trimester of 3.81 mm (SD 1.62, CI: [3.32; 4.30]), and those without 

contractions a thickness of 4.58 mm (SD 1.25, CI: [3.78; 5.37]. 

Intraoperatively we identified 3 cases with incomplete uterine rupture. 

Those cases were previously diagnosed with hysterorraphy scar 

between 0.15-0.5 cm. The repeated ultrasound evaluation of the 

cesarean scar is a good predictive factor for the intraoperative quality 

of the cesarean scar. With the third trimester ultrasound measurement 

of the uterine scar thickness, the uterine rupture may be avoided. 
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Introduction 

 

 Worldwide medical organizations are 

trying to find pregnancy interventions to 

decrease the number of caesarean 

interventions. The methods applied are: 

second opinion before or peer review after a 

caesarean, better childbirth preparation, more 

trials of labour after a caesarean, and changes 

in current financial incentives [1]. The reasons 

are determined by long-term consequences of 

the caesarean scar. 
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 Ultrasonographic evaluation of the 

hysterorrhaphy scar is an extremely important 

element in current obstetrical practice, 

especially in patients who still want a future 

pregnancy [2]. Thus, the physician can make 

an early diagnosis of ectopic pregnancy in the 

uterine scar and can also predict the risks 

associated with dehiscence that complicates a 

future cesarean section or birth on a vaginal 

spotting [1]. The purpose of our study was to 

evaluate the ultrasound findings of the 

cesarean scar in the third trimester of 

pregnancy that can reduce the life-threatening 

emergencies caused by repeated cesarean 

section such as uterine rupture of abnormal 

placental adhesions. 

 

Material and methods 

 

 We conducted a prospective study that 

included patients who gave birth by caesarean 

section and presented at a subsequent 

pregnancy to be monitored during pregnancy. 

The study was realized during 2016-2020at the 

Bucur Maternity Hospital, part of the 'Saint 

John' Clinical Emergency Hospital, Bucharest. 

 The patients were monitored by 

ultrasound from the first trimester until birth. 

We assessed the thickness of the cesarean scar 

and the association with intraoperative 

emergency events. In this study, we report the 

ultrasound evaluation at 30-34 weeks of 

pregnancy and the frequency of uterine 

contractions at that gestational age. The 

originality of the study consists in the 

evaluation of the life-threatening emergencies 

such as uterine rupture using previous 

ultrasound feature.  

 

Results 

 

 An initial analysis of the patients in the 

study was based on epidemiological features. 

We included 57 patients in the analysed group. 

The patients with a scarred uterus were 

between 18 and 41 yearsof age, with an 

average of 29.26 years (standard deviation 

5.044, CI: [28.45; 30.07]). 

 The pregnant women who were 

monitored both in the third trimester, weeks 

30-34, and intraoperatively it was observed 

that the presence of the patent cesarean scar is 

more frequent in patients who did not present 

uterine contractions in that period, 

representing 47.37% (27 patients) of the 

analyzed group (Table 1). 

 

Table 1 - Uterine contractions (30-34 weeks) 

* Intact cesarean scar 

 

 It was observed that there is a tendency 

for patients with contractions in weeks 30-34 

to have areas of dehiscence within the cesarean 

scar. Pregnant women who have presented 

contractions have an average of 4.14 years 

from the last pregnancy, respectively 3.04 

years in the case of those without pain in the 

present study. A number of 12 pregnant 

women out of the 57 (21%) monitored both in 

weeks 30-34 and intraoperatively presented 

both contractions and areas of dehiscence, 

while 30 (52.6%) pregnant women showed 

neither contractions no areas of dehiscence. To 

verify the association of the 2 variables, the 

Chi-square test was used, which indicates an 

association between the presence of 

dehiscence zones and contractions in weeks 

30-34 (p value<0.05). 

Uterine contractions (30-34 weeks) * Intact 

cesarean scar 

Count 

 Intact cesarean 

scar 

Total 

no yes 

Uterine 

contractions 

no 12 27 39 

yes 12 6 18 

Total 24 33 57 
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Figure 1 - The intraoperative aspect of 

incomplete uterine rupture 

 

 Thus, pregnant women with contractions 

have an average scar thickness measured in the 

third trimester of 3.81 mm (standard deviation 

1.62, CI: [3.32; 4.30]), and those without 

contractions a thickness of 4.58 mm (standard 

deviation 1.25, CI: [3.78; 5.37]). 

 

 
Figures 2 - The intraoperative aspect of 

placenta increta Figure 2. The medio-corporeal 

hysterotomy of the uterus because of placenta 

increta 

 

 With that ultrasound evaluation, we had 

an accurate approach of the patients with a 

very thin cesarean scar. The patients were 

monitored more frequently than the others and 

they were scheduled for cesarean section at 38 

weeks of gestation. Intraoperatively we 

identified 3 cases with incomplete uterine 

rupture (Figure 1). Those cases were 

previously diagnosed with hysterorraphy scar 

between 0.15-0.5 cm. 

 Another evaluation of the pregnancy 

included the aspect of the placenta. In the 

current study, the ultrasound examination 

before delivery identified 99.4% of cases of 

placenta previa. Among them, there were 

0.2%of cases with abnormal adherence of the 

placenta (Figures 2 and 3). A hemostatic 

hysterectomy was performed in one case for 

placenta increta. The intraoperative and 

postoperative evolution of the patients were 

favorable.  

 

 
Figure 3 - The surgical specimen of 

hysterectomy  

   

Discussions 

 

 The measurement of the hysterography 

scar since the first trimester represents a 

prognostic factor for the evolution of the 

pregnancy regarding the risk of uterine 

rupture. A scar thickness value <2.5 mm is 

associated with an increased risk of uterine 

dehiscence [3]. A recent study exposes the 

sonographic characteristics of the lower 
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uterine segment in labour in patients with 

cesarean section. They were found to have a 

thinner ultrasound segment compared to 

women without cesarean sections. It is the only 

reference that can identify similarities with the 

current study, but the peculiarity of this 

research is that we have long-term evaluation 

[4]. 

 Pregnant women who have presented 

contractions have an average of 4.14 years 

from the last pregnancy, respectively 3.04 

years in the case of those without pain in the 

present study. This result is a unique aspect, 

although it is considered that over time the scar 

becomes more stable. At the same time, the 

result is justified by the fact that patients are 

getting older and the possibility of premature 

birth increases and thus the possibility of 

uterine contractions [5]. 

 The process of developing the isthmus or 

niche is multifactorial [6]. The factors that 

determine the first cesarean section play a 

crucial role [7]. It is recommended that 

patients with isthmus benefit from correction 

before a future pregnancy [7]. The increased 

number of caesarean operations is directly 

proportional to the size of the isthmus, but also 

the tilt of the uterus [8]. The increased size of 

the niche is associated with symptoms such as 

metrorrhagia, dysmenorrhea or chronic pelvic 

pain [9], but the most common symptom is 

postmenstrual spotting [10]. Hysteroscopic 

isthmoplasty is the most common method of 

treatment [11]. The occurrence of ectopic 

pregnancy in the scar involves several factors 

[12]. 

 As an attempt to preserve the uterus, 

after extraction of the fetus and placenta, rapid 

hysterography in a single or double layer, with 

slowly absorbable thread for hemostasis, is 

recommended [13]. Over time, multiple 

methods of primary hysterography and 

innovative approaches to saving the uterus 

have been addressed, which are presented in 

case reports [14]. 

 Uterine rupture studies often come from 

countries where pregnant uterine rupture is 

more common and also include continuity 

solutions unrelated to delivery by previous 

cesarean section [15]. Hysterectomy is applied 

when the uterine defect is irreparable or there 

is an uncontrollable maternal hemorrhage. The 

decision to perform a hysterectomy is based on 

a combination of factors, the patient's 

intraoperative hemodynamics, including the 

patient's desire for future pregnancies, the 

degree of uterine damage, and the 

obstetrician's ability to repair a complicated 

rupture [15]. 

 Current studies associate the isthmus 

with clinical symptoms such as spotting, 

intermenstrual bleeding, menorrhagia, 

dyspareunia, dysmenorrhea, or even infertility 

[16]. Women with a large number of cesarean 

sections have a higher isthmus and a wider 

base. Moreover, women with physiologically 

retrofitted uterus may have a larger niche in the 

uterine isthmus [12]. The etiopathogeny is the 

same as in patients with an increased number 

of uterine scars: decreased local infusion. At 

the level of the isthmus in the area of 

hysterography appears an accentuated fibrosis 

evaluated at the microscopic examination [17]. 

Besides, pregnancy in the uterine scar has a 

growing incidence [18]. 

 The myometrium at the scar of the 

caesarean section is thicker after double-layer 

hysterography compared to the monolayer 

suture. The same aspect is observed after the 

elective cesarean section [19]. Single-layer or 

double-layer sutures are also associated with 

defects in the hysterography section such as 

rupture or dehiscence. However, double-layer 

sutures appear to have a better long-term 

prognosis [20]. The recommendation is careful 

monitoring of scars in the following 

pregnancies in patients with areas of uterine 

rupture, as there is a risk of recurrence [21].  

 

Conclusions 

 

 The repeated ultrasound evaluation of 

the cesarean scar is a good predictive factor for 

the intraoperative quality of the cesarean scar. 
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With the third trimester ultrasound 

measurement of the uterine scar thickness, the 

uterine rupture may be avoided.  
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