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Background: Caesarean section rate is increasing throughout the world, which increases the 
risk of complications in subsequent pregnancy with increased maternal and foetal morbidity 
and mortality. There is risk of uterine rupture in subsequent pregnancy with trial of labour 
after caesarean section (TOLAC). Therefore, accurate prediction of uterine rupture can be of 
significant value during the management of subsequent pregnancies after previous caesarean 
delivery. The aim of this study was to evaluate the accuracy of prenatal transabdominal 
sonography in determining the lower uterine segment thickness in women with previous 
caesarean section, to document relevant risk factors in the obstetric history of subjects 
predisposing to uterine scar rupture and to define a cut-off value of uterine thickness for 
prediction of uterine rupture. Methods: This cross-sectional validation study was conducted 
in the Department of Obstetrics and Gynaecology, Ayub Teaching Hospital, Abbottabad from 
May to October 2017.Transabdominal ultrasound was carried out in all patients before labour 
for the measurement of uterine scar thickness. Patients were followed till caesarean section 
and intraoperative findings were recorded. Results: A total of 117 patients were enrolled. Out 
of these 33% had thin or dehiscence/rupture scar. At the cut-off value of ≤5 mm the 
sensitivity was 76.9%, specificity 48.7% and accuracy was 58.12%. No significant 
association was found between clinical features and scar dehiscence/rupture. Conclusion: No 
definite USG cut-off limit could be established to provide guidance regarding the clinical 
decision of opting for VBAC or repeat caesarean/section; scar thicknesses ≤5.0 mm should be 
judged cautiously. 
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INTRODUCTION 
Decision regarding mode of delivery after 
caesarean birth has always been a major topic of 
debate and controversy. Caesarean section rate 
increases by 1.5 million every year.1 Caesarean 
section rate reported in Agha Khan Hospital 
Pakistan is 31.26%.2 The reported rate of caesarean 
section is higher in USA and Brazil.3 Increase in 
caesarean section rate has also been observed in 
Europe and UK.2 There are many underlying 
factors for this increased rate of caesarean section 
including increased knowledge, availability of 
facilities and patient’s fear of vaginal birth. 
Caesarean section increases the risk of 
complications in subsequent pregnancy with 
increased maternal and foetal morbidity and 
mortality. Complications include placenta previa, 
accreta, increta, percreta, dehiscence or uterine 
rupture. The risk of uterine rupture with previous 
one caesarean section without trial of labour is 
0.16%, while this risk increases to 0.4–1% in 
patients who underwent trial of labour after 
caesarean (TOLAC) during subsequent  
pregnancy.4,5 Uterine rupture is associated with 

severe neonatal, and maternal morbidity and 
mortality.6 As the rate of caesarean section has 
increased on the other hand the rate of vaginal 
birth after caesarean has steadily decreased mainly 
because of the fear of uterine rupture during 
labour, despite the advantages of decreased 
neonatal and maternal morbidity and mortality.7 

 Due to increasing number of patients with 
previous caesarean section, patients and 
obstetricians are faced with the challenge of choice 
of delivery between repeat elective caesarean 
section and trial of labour with previous caesarean 
birth. Increased risk of uterine rupture with 
previous caesarean section plays a major role in 
deciding the mode of delivery in subsequent 
pregnancy. Therefore, accurate prediction of 
uterine rupture can be of significant value during 
management of subsequent pregnancies after 
previous caesarean delivery. Many prediction 
score methods were evaluated to predict successful 
VBAC based on clinical characteristics of patients, 
but none was found to be useful.8  

Several studies have been conducted using 
ultrasonographic measurement of lower uterine 
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segment thickness for prediction of uterine rupture 
using transabdominal and transvaginal approaches 
near term. Strong association has been found 
between the degree of lower uterine segment 
thickness and risk of uterine defects.5,9 The cut-off 
value of scar thickness for predicting uterine 
defects varies between 2.0 and 3.5 mm.5 However 
no clear cutoff value of scar thickness predicting 
uterine defects has been recommended so far.  

RCOG10 guidelines 2015 and SOGC11 
guidelines 2005 recommend that trial of labour 
should be offered to women with previous one 
caesarean section with no absolute 
contraindications12. In our institution TOLAC is 
not offered and only patients who present with 
advanced labour are given trial of vaginal 
delivery. The aim of this study was to evaluate 
the accuracy of prenatal transabdominal 
sonography in determining the lower uterine 
segment thickness in women with previous 
caesarean section, to document relevant risk 
factors in the obstetric history of subjects 
predisposing to uterine scar dehiscence and to 
define a cut-off value of uterine thickness for 
prediction of uterine rupture. The results of this 
study would help the clinicians in making 
decision regarding mode of delivery in pregnancy 
after previous one caesarean section and whether 
trial of labour can be offered safely or not. 

MATERIAL AND METHODS 
This cross-sectional validation study was 
conducted in the Department of Obstetrics and 
Gynaecology, Ayub Teaching Hospital Abbottabad 
from May to October 2017. Patients with singleton 
pregnancy (on USG), gestational age 37 completed 
weeks to 41 weeks-calculated from early scan, 
with previous 1 caesarean section and not in active 
labour between the ages of 20–40 years were 
included in the study. Patients having placenta 
previa on ultrasound, previous history of 
myomectomy, previous history of uterine rupture 
and patients with lower uterine segment fibroid 
were excluded from the study. Sample size of 117 
was completed.  

All patients were enrolled in the study 
from outpatient department of Obstetrics & 
Gynaecology Unit C, Abbottabad after fulfilling 
the inclusion/exclusion criteria. Approval from the 
ethical committee of the hospital was obtained. A 
written informed consent was taken from each 
subject. History was taken including age, parity, 
period of gestation, duration since last delivery, 
indication of previous caesarean section, place of 
caesarean section, previous single- or double-layer 
closure and post-operative history of wound 

infection (from previous record). Examination 
including general and systematic examination was 
carried out with emphasis on looking for the 
presence or absence of scar tenderness. Ultrasound 
thickness was evaluated by transabdominal scan 
before caesarean section. Lower uterine segment 
was scanned in sagittal section under 
magnification to localize the thinnest area. 
Measurement was done with full bladder and the 
measurement was taken with the cursors at the 
urinary bladder wall, myometrium interface and 
the myometrium/chorio-amniotic membrane and 
amniotic fluid interface.13 The subjects were 
followed till caesarean section and  intraoperative 
surgical findings were recorded by the surgeons 
according to three categories: grade I – well-
formed or no thinning of lower uterine segment, 
grade II- thinning of lower uterine segment with 
foetal hair not visible and grade III- window 
defect, dehiscence/rupture of lower uterine 
segment.10 

Data was analysed using SPSS version 
16.0. Quantitative variables like age, parity, 
duration of caesarean section, and thickness of scar 
were described as mean±standard deviation. 
Thickness of scar was categorized at ultrasound 
scan and during surgery, and was described as 
frequencies and percentages.   
 A 2×2 contingency table was constructed 
to measure sensitivity, specificity, positive and 
negative predictive values. 
 Measures of validity was calculated by 
stratifying for age, parity, duration since last 
caesarean section, single- or double-layer closure, 
postoperative wound infection after previous 
caesarean and scar tenderness. Post stratification 
chi-square was applied at 5% level of significance. 

RESULTS 
A total of 117 women were enrolled in the study. 
Their ages ranged from 19–39 years, with mode at 
30 years (33.3%) and mean age of 28.9±4.0 years. 
The parity ranged from 1–5 with mode at 1 
(69.2%) and mean of 1.56. Gestational age ranged 
from 37–42 weeks, with mode at 38 (12.0%) and 
mean of 38.4±1.3 weeks.  

Duration since last caesarean section 
ranged from 1 to 9 years, with mode at 2 (61.5%) 
and mean of 2.12±1.1 years. Out of 117 patients 8 
(6.83%) had less than or equal to 3 mm uterine 
thickness on scan while 109 (93.16%) had scar 
thickness more than 3mm. At cut-off of 5mm 70 
(59.82%) patients had scar thickness of less than or 
equal to 5 mm while 47 (40.17%) had scar 
thickness of more than 5mm on scan. 
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Table-1: Relevant Obstetric Data of Subjects 
Relevant obstetric history Frequency Percentage 
Place of Previous C / Section 
Tertiary Care 
Others 

 
76 
41 

 
65.0 
35.0 

Previous single- or double-layer 
closure 
Single layer closure 
Double layer closure 

 
10 

107 

 
08.5 
91.5 

Post-Op complications after previous 
caesarean 
Yes 
No 

 
 

02 
115 

 
 

01.7 
98.3 

Table-2: Clinical and operative characteristics of 
uterine scars of subjects 

Scar characteristics Frequency Percentage 
Scar Tenderness 
Positive 
Negative 

 
27 
90 

 
23.1 
76.9 

Condition of Scar at Surgery 
Normal 
Thinned Out 
Dehiscence / Window 

 
78 
38 
01 

 
66.7 
32.5 
0.8 

Table-3: Validation of USG measurements at cut-off 
≤3.0 mm 

At caesarean section 

On ultrasound scan Positive (Thinned) Negative 
(Normal) 

Total 

Positive (≤ 3.0 mm) 05 03 08 
Negative (> 3.0 mm) 34 75 109 
Total 39 78 117 
Sensitivity = 5/39* 100 =12.82%, Specificity=75/78* 100=96.15%, 

PPV=5/8* 100=62.5%, NPV=75/109* 100=68.8%, Overall 
Accuracy=80/117* 100= 68.4% 

 

Table-4: Validation of USG measurements at cut-
off ≤5.0 mm 

At caesarean section 

On ultrasound scan Positive 
(Thinned) 

Negative 
(Normal) 

Total 

Positive (≤5.0 mm) 30 40 70 
Negative (>5.0 mm) 09 38 47 
Total 39 78 117 
Sensitivity=30/39* 100=76.9%, Specificity= 8/78* 100=48.7%, 
PPV=30/70* 100=42.8%, NPV=38/47* 100=80.85%, Overall 

Accuracy=68/117* 100=58.12% 

 
Table-5: Validity of five clinical features compared with USG uterine scar thickness measurements of ≤5.0 mm 

Variable Sensitivity Specificity PPV NPV DA 
Age ≤ 30 years and scar thickness ≤ 5.0 mm 77.1% 25.5% 60.7% 42.8% 56.4% 
Parity ≤ 2 and scar thickness ≤ 5.0 mm 84.2% 17.0% 60.2% 42.1% 57.3% 
Duration since last caesarean ≤ 2 years and Scar Thickness ≤5.0 mm 78.6% 10.6% 56.7% 33.3% 51.3% 
Double layer stitching and scar thickness ≤5.0 mm 91.4% 08.5% 59.8% 40.0% 63.5% 
Scar tenderness present and scar thickness ≤5.0 mm 27.1% 83.0% 70.4% 43.3% 49.6% 
Combined clinical features (mean) 71.7% 29.0% 61.6% 40.3% 55.6% 

Table-6: Validity of five clinical features compared with operative scar thickness evaluation of 
thinning/dehiscence 

Variables Sensitivity Specificity PPV NPV DA 
Age ≤ 30 years and operative scar thinning 79.5% 25.6% 34.8% 71.4% 56.4% 
Parity ≤ 2 and operative scar thinning 82.1% 17.0% 60.2% 42.1% 57.3% 
Duration since last caesarean ≤ 2 years and operative scar thinning 84.6% 17.9% 66.0% 70.0% 40.2% 
Double layer stitching and operative scar thinning 92.3% 09.0% 33.6% 70.0% 36.7% 
Scar tenderness present and operative scar thinning 48.7% 89.7% 70.4% 77.8% 76.1% 
Combined clinical features (mean) 77.4% 32.0% 53.0% 66.3% 53.3% 

 
DISCUSSION 
In the present study majority of subjects were healthy 
with no major risk factors for scar thinness or 
dehiscence at a mean of two years post-previous 
caesarean. However, scar tenderness was present in 
about 25% of subjects and about 33% were labelled 
as having thin or dehiscent scars at caesarean. Many 
studies have shown that lower uterine segment 
thickness measured ultrasonographically is directly 
related to the risk of scar dehiscence/rupture.9,14–17 
 Ultrasound measurements showed scar 
thickness of ≤5.0 mm in almost 60% of subjects, 
which decreased to mere 18% at cut-off of ≤4.0 mm 
and 7% at a cut-off of ≤3.0 mm. Sensitivity increased  
as the cut-off was increased from ≤3.0 mm to ≤5.0 
mm while Specificity decreased  as the cut off was 
increased from ≤3.0 mm to ≤5.0 mm. Overall 
accuracy decreased from 68–58% as the cut-off was 

increased from ≤3.0 mm to ≤5.0 mm. A study 
conducted in Pakistan in 2018 showed significant 
association (p-value <0.001) between scar thickness 
(1–3 mm) and intraoperative findings of scar 
dehiscence and rupture.14 

Sharma et al from India in their study also 
observed that lower uterine segment thickness was 
significantly less in patients with previous caesarean 
scar as compared to those without scar (p=0.000). 
They also reported that lower uterine segment 
thickness less than 3.65 mm has 91% sensitivity, 
93% specificity, and 91% negative predictive value 
for prediction of scar rupture.15 Another study from 
India also reported high sensitivity, specificity, 
positive and negative predictive value of 
ultrasonographic lower uterine segment thickness of 
<5 mm with uterine rupture.10 
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Abdul Baset et al in their study showed that lower 
uterine segment thickness was less in patients who 
had scar dehiscence, with a sensitivity, specificity, 
positive and negative predictive value of 90.9%, 
84%, 71.4% and 95.5% respectively at a cut-off value 
of 2.5 mm.13  Bejold et al also concluded that lower 
uterine segment thickness of <2.5 mm is associated 
with uterine rupture rate of 10% with specificity of 
90%.18 Rozenberg et al observed 88% sensitivity with 
99.3% negative predictive value at a cut-off value of 
3.5mm scar thickness for scar dehiscence 
prediction.19 N kok et al in their meta-analysis 
published in 2013 concluded that lower uterine 
segment thickness of 3.1–5.1 mm has a strong 
negative predictive value for the occurrence of 
uterine defect in labour.9 

Unlike the studies mentioned, our study 
failed to show strong association between scar 
thickness measured on ultrasound and scar 
dehiscence/rupture. The reason could be small 
sample size. We measured thickness in patients who 
were not in labour as during labour the descent of the 
foetal head may stretch the lower uterine segment 
further and make it thinner. Most of the studies 
measured thickness either by transvaginal or both 
transvaginal and transabdominal routes which could 
be the reason for difference in results because so far 
there is no standardized method of measurement. We 
included patients with previous one caesarean section 
only. Repeated caesareans can also decrease the 
thickness of scar.  

Some studies showed an association 
between maternal age, inter-pregnancy interval, 
single layer closure and infection after previous 
caesarean section and scar rupture/dehiscence20–22, 
the five recorded clinical indicators (risk factors) in 
our study did not show any consistent validity for 
predicting uterine scar thinness or risk of rupture 
when assessed through USG measurements or 
Operative findings. Failure of association between 
maternal age, wound closure technique and previous 
postoperative infection could be due to the fact that 
mean age in our study group was 28.9 years only and 
majority of our patients (91.5%) had double layer 
closure with only 0.2% having wound infection after 
previous surgery. The combined five clinical factors 
also did not achieve any significant validity and 
could not be used by themselves to predict the risk of 
uterine scar thinness or uterine rupture. 

Despite the limitations of our study (small 
sample size), measurement of lower uterine segment 
thickness by ultrasound cannot be used alone as a 
predictor of uterine scar defects. 

CONCLUSION 

The study did provide some merit to ultrasonographic 

measurements of uterine scar thickness for predicting 
the risk of uterine rupture in subsequent pregnancies. 
No definite ultrasonographic cut-off limit could be 
established to provide guidance regarding the clinical 
decision of opting for VBAC or repeat caesarean 
/section; however, scar thicknesses ≤5.0 mm should 
be judged cautiously. 
 USG measurements should be used in 
conjunction with other clinical evidence and risks to 
foeto-maternal health as final arbiters of mode of 
delivery. 

This article was presented in FIGO 
(International Federation of Gynaecology & 
Obstetrics) International Congress Rio de Janeiro, 
Brazil 2018.   
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