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ABSTRACT 
 

Background: Uterine scar rupture is a serious complication of trial of labor after Caesarean section.  
Aim: To correlate interpregnancy interval & sonographically measured lower segment Caesarean scar thickness.  
Study design: Analytical, cross sectional.  
Methodology: Female patients (n=50) were enrolled in present study held at University Ultrasound Clinic,Green 

Town, University of Lahore as a reference placement for 6 months. Informed consent was taken from all of them. 
In this study, pregnant women who were gravida 2, with singleton pregnancy having one prior lower segment 
Caesarean section and the age between 20 and 35 years, were selected for the study. The interpregnancy interval 
of all women was calculated in months from the date of previous Caesarean section and conception of current 
pregnancy. Data analyzed by SPSS 22.0v.  
Results: Out of 50 subjects, 32(64%) females belonged to the group A, with mean scar thickness of 5.25 ± 0.54 

mm and 18(36%) females were in the group B, with mean scar thickness of 3.93±0.65mm. The scar was found to 
be thicker in women of group A than of group B. The value of Pearson correlation coefficient was r = 0.71 with p- 
value = 0.000 <α=0.05.  
Conclusion: This study concluded that Sonographically measured lower segment Caesarean scar thickness has 

significant positive correlation with interpregnancy interval.  
Keywords: C- section, Lower uterine segment, Inter pregnancy interval, Transabdominal ultrasound  

 

INTRODUCTION 
 

Management of women with  prior Caesarean section (CS) 
becomes difficult when obstetricians have to decide about 
the mode of delivery in their subsequent  pregnancy1. 
Uterine rupture at previous CS scar site is a life threatening 
complication of trial of labor after Caesarean section 
(TOLAC)2. Although the risk of  post CS scar rupture is very 
low (0.2-1.5%)  and the success rate of vaginal birth after 
Caesarean section (VBAC) is (60-80%.), considering its 
adverse fetomaternal outcomes, the decision of  elective  
repeat Caesarean section has to be made. According to 
the  WHO documents, the rate of Caesarean deliveries 
should be as low as 10-15% but in recent years it has 
exceded the WHO recommendations in many countries3,4. 
To reduce the rate of repeat CS, assessment of scar 
integrity is important. If the risk of uterine rupture is 
predicted near term, it could help in the selection of 
patients for trial of labor 5. 

With the advancement in ultrasound technology, 
prenatal  assessment of scar integrity is possible and with 
more precise approach, a cut off value of scar thickness 
may be established beyond which successful VBAC is 
possible4,6. 

The post Caesarean uterine scar thickness is 
significantly influenced by the time interval between the 
date of previous CS and conception of current pregnancy, 
defined as interpregnancy interval (IPI). The interval of less 
than or equal to 18 months is considered as short 
interpregnancy interval, whereas the IPI of 18-23 months is 
suggested to be ideal for successful birth outcome7-10. A 
positive correlation has been found between IPI and scar  
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thickness whereas negative correlation with scar 
dehiscence or rupture is reported11. With the increase in IPI 
>18 months, the scar thickness is increased with less risk 
(1%) of uterine rupture, whereas with the decrease in IPI to 
less than 6 months, thinning of scar is observed with higher 
risk (3.05%) of scar dehiscence12,13. At present there is no 
agreement on  post Caesarean scar thickness above which 
trial of labor can be given safely14. 

Due to increasing incidence of this health issue , we 
planned the current project to correlate IPI and 
sonographically measured lower segment Caesarean scar 
thickness. Research is needed to construct standard 
guidelines for obstetricians in this regard. This will help in 
making the decision of whether to undergo trial of labor 
after Caesarean section in case of healed scar or to 
conduct a planned elective repeat Caesarean section for 
thin incompletey healed scar, thus preventing adverse 
fetomaternal consequences of uterine rupture. 

The objective of the study was to correlate the 
interpregnancy interval and sonographically measured 
lower segment Caesarean scar thickness. 
 

METHODOLOGY 
 

Female patients (n=50) were enrolled in present study held 
at University Ultrasound Clinic,Green Town, University of 
Lahore as a reference placement for 6 months. Informed 
consent was taken from all of them. In this study, pregnant 
women who were gravida 2, with singleton pregnancy 
having one prior lower segment Caesarean section and the 
age between 20 and 35 years, were selected for the study. 
The interpregnancy interval of all women was calculated in 
months from the date of previous Caesarean section and 
conception of current pregnancy. The women were 
examined by transabdominal ultrasound approach for the 
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measurement of lower uterine segment Caesarean scar 
thickness between 30-36 weeks of pregnancy at mean 
gestational of 31.52±1.68 weeks. With transabdominal 
approach, full thickness of scar is measured by focusing 
the thinnest part of lower uterine segment. The scar is 
measured by placing one cursor at the junction of urinary 
bladder and uterine wall and and the other is placed at the 
interface of chorioamniotic membrane and amniotic fluid 
(Figure 1). The vertical bar of the cursor is kept in line with 
the interfaces1. The image was magnified to the level that 
with minor change in the position of cursor, a distance of 
only 0.1mm is measured. Average value of 2-3 
measurements is taken15,16. According to the duration of 
interpregnancy interval, the recruited women were 
categorized into two groups, A and B. The group A having 
an interpregnancy interval of greater than 18 months and 
the group B with interpregnancy interval of less than or 
equal to 18 months. The mean scar thickness of  the two 
groups was analyzed.  
 
Figure-1: Sonogram of lower uterine segment showing the 
measurement of scar thickness between arrows. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Statistical analysis: Data analyzed by SPSS 22.0v. 

Mean±SD was used for age. The mean scar thickness and 
duration of IPI of group A and group B was analyzed. 
Independent sample T test was applied to see the 

difference of mean scar thickness in both groups. Pearson 
correlation coefficient was applied to show correlation  
between inter pregnancy interval and the scar thickness.  
 

RESULTS 
 

Among 50 enrolled female patients, age with mean±SD 
was 26.94±3.15 years. The descriptive statistics of all 
patients were summarized in Table-1.  

The mean scar thickness and duration of IPI of group 
A and group B was analyzed. In this study out of total 50 
subject, 32(64%) females belonged to the category A, with 
mean scar thickness of 5.25±0.54mm, 18(36%) females 
were in the category B, with mean scar thickness of 
3.93±0.65 mm as shown in table-2.  

Independent sample T test showed that there is a 
significant difference of mean scar thickness (p=0.000) in 
both groups as shown in Table-3. 

The value of Pearson correlation coefficient was 
r=0.71 with p- value=0.000 <α=0.05 as shown in Table-4 
depicting significant positive correlation between inter 
pregnancy interval and the scar thickness. It means as the 
IPI increases, scar thickness also increases. 
 
Table 1: Descriptive statistics of Quantitative variables (n=50) 

Variables Mean ± SD  

Age (years) 26.94 ± 3.15  

Gestational age (weeks) 31.5200 ± 1.68111 

Inter-pregnancy intervals (months) 25.0000 ± 13.98250 

Scar thickness (mm) 4.7780 ± 0.86503 

 
Table-2: Categorization of IPI among enrolled patients (n=50) 

Inter-pregnancy 
intervals (months) 

Parameters 

N (%) S. Thickness (mm) 

>18 32 (64%) 5.25±0.54 

13-18 12(24%) 4.241±0.507 

7-12 4 (8%) 3.25±0.394 

< 6 2 (4%) 2.9±0 

 

 
Table-3: Comparison Of Mean Scar Thickness In Both Groups (n=50) 

Variables Categories Mean difference  Std. Error difference p-value 

Scar Thickness 
Equal variances assumed -1.31979 .17326 

<0.000* 
Equal variances not assumed -1.31979 .18192 

*Statistically Significant 
 
Table-4: Pearson correlation coefficient between IPI and scar thickness 

Variables Test-applied Inter Pregnancy Interval Scar Thickness 

Inter-
Pregnancy 
Interval 

Pearson Correlation 1 .708** 

Sig. (2-tailed)  .000 

N 50 50 

 

DISCUSSION 
 

The number of deliveries by Caesarean section is 
increasing throughout the world. The elective repeat 
Caesarean section due to the risk of uterine scar rupture is 
one of the main reasons of rising rate of Caesarean 
deliveries17. VBAC is accepted as a safe obstetrical 
practice with the success rate of 60%-80%, to reduce the 
increasing rate of Caesarean section. But trial of labor is 
associated with a serious complication of uterine scar 
rupture having adverse feto-maternal outcome. The risk of 

rupture is only 0.2%-1.5%, but due to its life-threatening 
consequences for both mother and the baby, most of the 
obstetricians remain reluctant for the decision of VBAC and 
prefer to conduct repeat Caesarean section4,18. 

The successful outcome of trial of labor after prior CS 
is directly related to scar integrity19. Accurate assessment 
of scar thickness is an important prerequisite for the 
management of pregnant women with prior Caesarean 
section. With the advancement in ultrasound technology 
prenatal measurement of scar thickness is possible. It is 
reliable and non-invasive approach to predict the scar 
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dehiscence near term, giving better guidelines for the 
obstetricians in selecting the women with thick scar as 
good candidates for trial of labor or to conduct a planned 
elective Caesarean section for thin incompletely healed 
scar6. Many previous studies discussed the significance of 
ultrasound in measurement of CS scar thickness in late 
third trimester of pregnancy, applying both transabdominal 
and transvaginal ultrasound techniques. But the methods 
for measurement of scar thickness vary in different 
studies4. In this study we used transabdominal approach to 
measure the lower uterine segment scar thickness in 50 
pregnant women having age between 20 and 35 years at 
mean gestational age of 31.52±1.68 weeks. We found the 
mean scar thickness to be 4.78±0.87 mm with minimum 
and maximum values of 2.90 mm and 6.20 mm 
respectively. Some past researchers proved the diagnostic 
accuracy of ultrasound to predict scar dehiscence in 
subsequent trial of labor and reported that sonographic 
thinning of the scar is directly related to the risk of scar 
dehiscence/rupture 3. However, there is no agreement on 
the cutoff value of scar thickness above which trial of labor 
can be offered safely 19,20

. Ejub basic et al., concluded that 
women should be given a trial of labor if scar thickness is 
3-3.5 mm 21. Peter Uharček et al., compared the 
sorographic measurements with visual findings at the time 
of repeat elective Caesarean section and reported the scar 
thickness less than 2.5mm was highly associated with 
uterine rupture22. Moreover, Rezai et al  and Jastrow et al., 
proved that scar thickness of 3.5 mm at 36-38 weeks is 
protective against uterine rupture20,23. 

Several factors are found to be associated with post 
CS scar thickness including labor prior to previous 
Caesarean section, uterine incision closure technique and 
suture material used for stitching. Other factors include, 
age of the patient, gestational age, estimated fetal weight 
and interpregnancy interval. Out of these IPI is found to 
have significant effect on prior CS scar thickness7. 

The interpregnancy interval is defined as the time 
interval between one birth outcome and conception of the 
subsequent pregnancy. For successful birth outcomes the 
ideal IPI is suggested to be 18-23 months 9. The duration of 
short IPI is reported as less than or equal to 18 months, 
and long IPI more than 5 years10. 
With short IPI the possibility of uterine scar rupture is 
increased to an extent of about 1.1 and 6.6 times with a 
percentage value of (0.1% - 0.5%) and chances of 
dehiscence increased to (0.5%-1.5%)24. Esposito et al. and 
Anadeep Chandi et al., proposed that women with one prior 

Caesarean section having an IPI of > 18 months had thick 
scar and more successful outcomes of trial of labor4,12. 
Stamilio et al., reported that with the increase in IPI >18 
months, there is an increase in scar thickness and less risk 
(1%) of uterine rupture, whereas decrease in IPI < 6 
months resulted in thinning of scar and higher risk (3.05%) 
of scar dehiscence13. 

This study was designed to correlate inter pregnancy 
interval and sonographically measured lower segment 
Caesarean scar thickness. Our findings are comparable 
with above quoted statistics. In our study out of total 50 
subject 32(64%) females belonged to the category of IPI 
>18 months with mean scar thickness of 5.25±0.54mm. 
18(36%) females were in the category of IPI ≤18 months 

with mean scar thickness of 3.93±0.65 mm comparable 
with the scar thickness of less than 3mm in women having 
inter-delivery interval of less than 18 months observed in 
the study of Sharma et al3.  In our study the mean scar 
thickness observed from the data of group having IPI >18 
months was 5.25±0.54 mm, which is greater than the mean 
scar thickness of 3.93±0.65 mm observed in group with 
IPI≤18 months. The value of Pearson correlation coefficient 
was r=0.708 with p- value =0.000 <α =0.05 showing 
significant positive correlation between inter pregnancy 
interval and the scar thickness. It means as the IPI 
increases, scar thickness also increases. 

Various studies discussed short IPI in relation to failed 
trial of labor after Caesarean section due to impending scar 
dehiscence. Post Caesarean healing of uterine scar 
requires adequate time and short interpregnancy interval 
results in impaired healing and strength of scar 25. So 
appropriate selection of patients for trial of labor after CS is 
necessary for successful outcome. The obstetricians must 
take IPI into account during preconception counselling for 
the patients with previous Caesarean delivery. Currently 
awareness regarding birth spacing and consequences of 
short IPI is needed at individual and community level to 
reduce fetomaternal morbidity and mortality.   

At present there are no standard guidelines for 
obstetricians to be followed about the mode of delivery in 
pregnant women with history of prior Caesarean section in 
relation to IPI. Sonographic evaluation of previous CS scar 
is an easy and useful diagnostic approach in the 
assessment of integrity of scar to provide standard 
guidelines for obstetricians in this regard6. Observations of 
present study verify the fact that sonographically measured 
thickness of post Caesarean scar correlates with 
interpregnancy interval. It can be used as a reliable method 
for the decision of mode of delivery in women with previous 
Caesarean section. 

 

CONCLUSION 
 

This study concluded that sonographically measured lower 
segment Caesarean scar thickness has significant positive 
correlation with inter pregnancy interval. 
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