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Abstract
Background: Cesarean section is one of the most commonly performed obstetric

procedures worldwide and has contributed substantially to reducing maternal and
neonatal morbidity and mortality. However, increasing rates of cesarean delivery
have also increased the occurrence of complications associated with previous
uterine scars. Uterine scar dehiscence is an important obstetric complication
because it may increase the risk of uterine rupture and contribute to adverse
maternal and fetal outcomes (Verma et al., 2020; Abdelazim et al., 2020).
Objective: To determine scar integrity in patients with previous cesarean section
presenting with scar tenderness.

Methods: A descriptive cross-sectional study was conducted at the Obstetrics and
Gynecology Unit, ‘Bolan Medical College Hospital, Quetta. A total of 151
patients with previous cesarean section presenting with scar tenderness were
envolled through non-probability consecutive sampling. Clinical assessment and
Ultrasonographic evaluation were performed to assess scar integrity. Data were
entered and analyzed using SPSS version 25. Descriptive and inferential statistics
were applied.

Results: A total of 151 women with previous cesarean section presenting with
scar tenderness were included in the study. The mean age of participants was
31.8 + 5.4 years, with the majority of patients belonging to the 26—35 years age
group. The mean gestational age was 37.4 + 2.1 weeks, while the mean body
mass index was

28.2 + 4.7 kg/m2. Scar dehiscence was identified in 16 (10.6%) participants,
whereas preserved scar integrity was observed in 135 (89.4 %) patients. Increased
frequencies of scar dehiscence were observed among women with higher parity,
elevated BMI, and lower socioeconomic status. Statistical analysis demonstrated
a significant association between parity and scar integrity (b = 0.031) and
between BMI and scar integrity (p = 0.042).

Conclusion: Scar dehiscence was observed among a notable proportion of
women with previous cesarean section presenting with scar tenderness. Early
identification and assessment of scar integrity through and
Ultrasonographic evaluation may assist in reducing maternal and fetal

clinical

complications and improving obstetric management.
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INTRODUCTION

Cesarean section is one of the most commonly
performed obstetric procedures worldwide and
has contributed substantially to reducing maternal
and neonatal morbidity and mortality. Over
recent decades, the frequency of cesarean
deliveries has increased significantly because of
improved  surgical  accessibility,  increased
institutional deliveries, and expanding indications
for operative interventions. Despite the benefits
associated ~ with  cesarean  section, repeat
procedures may expose women to a variety of
maternal and fetal complications, particularly
complications associated with previous uterine
scars (Verma et al., 2020).

Among the important complications related to
previous cesarean delivery is uterine scar
dehiscence, which is characterized by separation or
thinning of the uterine scar without complete
disruption of the uterine wall. Scar dehiscence
may increase the likelihood of uterine rupture, a
potentially life-threatening obstetric emergency
associated with severe maternal and neonatal
morbidity and mortality (Abdelazim et al., 2020).
The condition may remain asymptomatic in some
women, whereas others may present with clinical
findings including scar tenderness, abdominal
pain, bleeding, or abnormal fetal heart rate
patterns.

The increasing incidence of cesarean deliveries has
resulted in a growing number of pregnancies
complicated by  previous uterine  scars.
Consequently, clinicians are encountering greater
challenges related to assessment of scar integrity
and prediction of scarrelated complications
during pregnancy and labor. Previous uterine
surgery including cesarean section, myomectomy,
and other uterine interventions may contribute to
changes in uterine structure and healing processes
that affect scar quality and integrity (Kwong &
Hamoodi, 2020).

Scar tenderness is considered an important
clinical sign during obstetric evaluation because it
may indicate possible scar weakening or
dehiscence.  Clinicians frequently use a
combination of patient history, physical
examination findings, and imaging modalities

such as ultrasonography to assess the condition of
previous uterine scars. Ultrasonography has
become an important noninvasive diagnostic
method for evaluating scar integrity because it
allows assessment of lower uterine segment
thickness and identification of scar abnormalities
(Sawada et al., 2017).

The occurrence of uterine scar dehiscence
reported in previous studies has shown substantial
variation among populations. Studies have
reported rates ranging from 0.2% to 18.4%, with
differences potentially related to diagnostic
methods, study populations, and timing of
assessment (Sultana & Zia, 2022). Previous
cesarean section associated with scar dehiscence is
recognized as a risk factor for uterine rupture and
adverse pregnancy outcomes.

Several factors have been associated with scar
dehiscence including multiple previous cesarean
sections, short interpregnancy intervals, higher
parity, obesity, and excessive uterine distension.
The exact mechanism responsible for scar
dehiscence remains uncertain; however, poor
wound healing and repeated uterine stress have
been proposed as important contributing factors
(Tilahun et al., 2023).

Despite increasing evidence regarding uterine scar
complications internationally, limited data are
available regarding scar integrity among women
with previous cesarean section in Pakistan,
particularly in Balochistan. Identifying the
frequency and determinants of scar integrity in
women presenting with scar tenderness may assist
healthcare professionals in improving risk
stratification and obstetric decision-making.
Therefore, the present study was conducted to
evaluate scar integrity in patients with previous
cesarean section presenting with scar tenderness.

Literature Review

Cesarean section is among the most frequently
performed  obstetric  surgical  procedures
worldwide and plays an important role in reducing
maternal and neonatal morbidity and mortality.
Over recent decades, a substantial rise in cesarean
delivery rates has been observed globally because
of changing obstetric practices and increasing
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medical indications. Although cesarean delivery
has improved pregnancy outcomes, increasing
rates of repeat cesarean sections have also
increased the burden of complications related to
previous uterine scars (Verma et al., 2020).
Uterine scar dehiscence is recognized as an
important complication associated with previous
cesarean section and is characterized by
incomplete separation of the uterine scar while
maintaining the integrity of the serosal layer. The
condition is clinically important because of its
association with uterine rupture and adverse
maternal and fetal outcomes. Uterine rupture may
result in severe hemorrhage, fetal distress,
hysterectomy, and increased maternal and
neonatal mortality if not diagnosed promptly
(Abdelazim et al., 2020).

The occurrence of uterine scar dehiscence varies
considerably among different populations and
healthcare settings. Previous studies have reported
prevalence rates ranging from 0.2% to 18.4%
among women with previous cesarean section.
Differences in reported rates may be attributed to
variations in  diagnostic  criteria, patient
characteristics, number of previous cesarean
sections, and methods used for evaluation
(Sultana & Zia, 2022).

Scar tenderness has frequently been considered a
clinically important finding during obstetric
evaluation. The presence of scar tenderness may
indicate weakening of the uterine wall and
possible scar dehiscence. However, the diagnostic
accuracy of scar tenderness alone remains
uncertain because some patients with scar
dehiscence may remain asymptomatic, while
others may present with multiple symptoms.
Therefore, additional methods such as
ultrasonographic evaluation are often used to
improve diagnostic accuracy (Kwong & Hamoodi,
2020).

Ultrasonography has emerged as a valuable
noninvasive technique for assessing uterine scar
integrity during pregnancy. Lower uterine segment
thickness and evidence of scar defects may provide
useful information regarding scar quality and the
likelihood of dehiscence. Sawada et al. (2017)

emphasized that ultrasonographic assessment of

scar thickness may improve early identification of
women at risk for uterine complications and assist
clinicians in decision-making regarding delivery
planning.

Several risk factors have been identified as
contributing to uterine scar dehiscence. Multiple
previous cesarean deliveries, short interpregnancy
intervals, obesity, high parity, gestational diabetes,
and hypertensive disorders have been associated
with increased risk of poor scar healing and
subsequent scar defects (Tilahun et al., 2023).
Poor tissue healing and repeated mechanical stress
on the uterine wall are considered possible
mechanisms underlying these complications.
Baron et al. (2014) reported that women with
previous uterine scar dehiscence may have
increased risks of recurrent scar abnormalities in
future pregnancies. Similarly, Khan et al. (2012)
demonstrated that repeated cesarean sections may
significantly increase maternal morbidity because
of the cumulative effect of surgical trauma and scar
formation.

Socioeconomic and demographic characteristics
may also influence scar integrity and pregnancy
outcomes. Limited access to antenatal care,
nutritional  deficiencies, and  inadequate
healthcare resources may contribute to delayed
identification of scar-related complications and
adverse maternal outcomes. Educational status
and residence have also been reported as factors
influencing healthcare utilization and obstetric
outcomes.

Despite  increasing international evidence
regarding uterine scar dehiscence, limited local
data are available regarding scar integrity among
women with previous cesarean section in Pakistan,
especially in Balochistan. Therefore, evaluating
scar integrity among women presenting with scar
tenderness may provide important local evidence
for improving obstetric management and reducing
maternal and fetal complications.

Materials and Methods

Study Design

A descriptive cross-sectional study was conducted
to evaluate scar integrity among patients with
previous cesarean section presenting with scar
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tenderness. The study design was selected to
determine the frequency of scar dehiscence and
evaluate associated demographic and clinical
characteristics among the study population.

Study Setting

The study was conducted at the Department of
Obstetrics and Gynaecology, Bolan Medical
College Hospital, Quetta, a tertiary care hospital
providing obstetric and gynecological services to
patients from Quetta and surrounding regions.

Study Duration

The study was conducted over a period of six
months after obtaining approval from the
Institutional Ethical Review Committee.

Study Population

The study population consisted of pregnant
women with a previous history of cesarean section
presenting with scar tenderness during the third
trimester of pregnancy.

Sample Size

The sample size was calculated using the WHO
sample size calculator by taking the prevalence of
scar dehiscence as 8.69%, with a 95% confidence
interval and

4.5% margin of error. The calculated sample size
was 151 participants.

Sampling Technique

A non-probability consecutive sampling technique
was used for patient recruitment. Eligible patients
fulfilling inclusion criteria during the study period
were enrolled consecutively until the required
sample size was achieved.

Inclusion Criteria
The following patients were included:

. Women aged 18-45 years

. Women with previous history of cesarean
section presenting with scar tenderness

. Women with singleton pregnancy

. Women presenting during the third

trimester of pregnancy

Exclusion Criteria
The following patients were excluded:

. Women  diagnosed with  bleeding
disorders
. Patients with hypertensive disorders of

pregnancy (blood pressure >140/90 mmHg with
or without proteinuria)

. Patients diagnosed with gestational
diabetes mellitus

. Women with abnormal placental
implantation including placenta previa, placenta
accrete, or placenta increta

. Women diagnosed with placental
abruption

These conditions were excluded to minimize
confounding and reduce bias in study findings.

Operational Definitions

Scar Tenderness:

Scar tenderness was assessed through gentle
palpation below and behind the pubic symphysis
between uterine contractions while observing for
visible discomfort or pain response.

Scar Integrity:

Scar integrity was evaluated using ultrasonography
findings to assess the condition of the previous
uterine scar.

Scar Dehiscence:

Scar dehiscence was defined as the presence of a
defect or window in the lower uterine segment
with visualization of fetal membranes or fetal parts
through the previous uterine scar during
Ultrasonographic assessment.

Data Collection Procedure

After obtaining ethical approval and informed
consent, eligible participants were recruited from
the outpatient and obstetric departments of Bolan
Medical College

Hospital, Quetta. Baseline information including
age, gestational age, parity, height, weight, body
mass index, educational status, socioeconomic
status, and residence was recorded using a
predefined proforma.
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Detailed medical history and clinical examination
performed for all participants. Scar
tenderness assessment was carried out by a senior
registrar through palpation of the lower uterine
segment  while  avoiding uterine
contractions.

Ultrasonographic examination was subsequently
performed to evaluate scar integrity and identify
evidence of scar dehiscence. All clinical findings
and  Ultrasonographic ~ observations
documented systematically in the study proforma.
Data collection and patient assessment were
performed by the principal investigator under
supervision of an experienced obstetrician to
ensure consistency of measurements and minimize
observer bias.

were

active

were

Ethical Considerations

Ethical approval obtained from the
institutional review committee before initiation of
the study. Written informed consent was obtained
from all participants after explaining study
objectives, procedures, risks, and benefits.
Participant  confidentiality ~was maintained
throughout the study.

was

Data Analysis

Data were entered and analyzed using SPSS
version 25™. Continuous variables including age,
gestational age, parity, height, weight, and body
mass index were expressed as mean * standard
deviation or median (interquartile range)
according to data distribution. Normality testing
was performed using the Shapiro-Wilk test.
Categorical variables including educational level,
socioeconomic status, residence, scar dehiscence,
and scar integrity were presented as frequencies
and percentages. Post-stratification analysis using
Chi-square test or Fisher's exact test was performed
to determine associations between scar integrity
and demographic variables. A pvalue <0.05 was
considered statistically significant.

Results

A total of 151 pregnant women with previous
cesarean section presenting with scar tenderness
were included in the study. The mean age of study
participants was 31.8 + 5.4 years, while the mean
gestational age was 37.4 = 2.1 weeks. The mean

body mass index (BMI) was 28.2 + 4.7 kg/m?.

Table 1: Demographic Characteristics of Study Participants (n=151)

Variables Frequency (n) Percentage (%)
Age Group (Years)

18-25 29 19.2
26-35 86 57.0
36-45 36 23.8
Residence

Urban 92 60.9
Rural 59 39.1
Educational Status

[literate 41 27.2
Secondary Education 69 45.7
Higher Education and Above 41 27.2
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Socioeconomic Status

Poor 53 35.1
Middle Class 71 47.0
Rich 27 17.9

The majority of participants belonged to the 26-35 years age group (57.0%), had secondary level education
(45.7%), and was from middle socioeconomic class families (47.0%).

Table 2: Clinical Characteristics of Participants (n=151)

Variables Mean + SD
Age (Years) 31.8+54
Gestational Age (Weeks) 374 +2.1
BMI (kg/m?) 28.2 +4.7
Parity 27+13

Table 3: Frequency of Scar Integrity and Scar Dehiscence (n=151)

Variables

Frequency (n)

Percentage (%)

Preserved Scar Integrity

135

89.4

Scar Dehiscence

16

10.6

Scar dehiscence was identified in 16 (10.6%) patients, whereas 135 (89.4%) participants demonstrated

preserved scar integrity.

Table 4: Association Between Scar Integrity and Parity (n=151)

Parity Scar Dehiscence n (%) Intact Scar n (%) Total p-value
<2 4 (4.8%) 80 (95.2%) 84
>2 12 (17.9%) 55(82.1%) 67 0.031

Women with higher parity demonstrated a significantly greater frequency of scar dehiscence compared with
women having lower parity (p < 0.05).

Table 5: Association between Scar Integrity and BMI (n=151)

BMI Category Scar Dehiscence n (%) Intact Scar n (%) Total p-value
Normal Weight 2 (3.8%) 50 (96.2%) 52

Overweight 6 (10.3%) 52 (89.7%) 58

Obese 8 (19.5%) 33 (80.5%) 41 0.042

Scar dehiscence was observed more frequently among obese women than among participants with normal

BMI values. A statistically significant association was observed between BMI and scar integrity (p < 0.05).
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Table 6: Association between Scar Integrity and Socioeconomic Status (n=151)

Socioeconomic Status Scar Dehiscence n (%) Intact Scar n (%) p-value
Poor 8 (15.1%) 45 (84.9%)

Middle Class 6 (8.5%) 65 (91.5%)

Rich 2 (7.4%) 25 (92.6%) 0.048

A comparatively higher frequency of scar dehiscence was observed among participants belonging to poor

socioeconomic backgrounds compared with other groups.

Overall Results Analysis

Overall, the study findings demonstrated that the
majority of women with previous cesarean section
presenting with scar tenderness had preserved scar
integrity (89.4%), while scar dehiscence was
identified in a smaller proportion (10.6%) of
participants. The majority of patients belonged to
the 26-35 years age group and were from middle
socioeconomic backgrounds. Higher frequencies
of scar dehiscence were observed among women
with increased parity, elevated body mass index,
and lower socioeconomic status. Statistical
analysis further revealed significant associations
between scar integrity and parity, body mass index,
and socioeconomic status (p < 0.05). These
findings suggest that certain maternal and
demographic characteristics may contribute to
variations in scar integrity among women with
previous cesarean sections presenting with scar
tenderness.

Discussion: The present study was conducted to
evaluate scar integrity among patients with
previous cesarean section presenting with scar
tenderness at Bolan Medical College Hospital,
Quetta. The findings demonstrated that scar
dehiscence was present in 10.6% of study
participants, while the majority of patients
(89.4%) exhibited preserved scar integrity. These
findings indicate that although most women
maintained adequate scar integrity, a considerable
proportion of patients demonstrated scar
abnormalities  requiring  careful  obstetric
monitoring.

The frequency of scar dehiscence observed in the
present study is comparable with findings reported

by Khan et al. (2012), who documented a scar
dehiscence frequency of approximately 8.69%
among women with previous cesarean sections.
Similarly, Sultana and Zia (2022) reported scar
dehiscence among 18.4% of women with previous
cesarean delivery. Variations in prevalence across
studies may be related to differences in study
populations, diagnostic approaches, and patient
selection criteria.

The present study demonstrated that women with
higher parity had a significantly greater frequency
of scar dehiscence than women with lower parity
levels. Increased parity may expose the uterus to
repeated stretching and physiological stress,
potentially affecting tissue healing and scar
strength. Similar findings have been reported in
previous studies where repeated pregnancies and
previous uterine procedures were associated with
reduced scar integrity (Tilahun et al., 2023).

Body mass index was also found to be significantly
associated with scar integrity in the current study.
Obese women demonstrated a higher proportion
of scar dehiscence compared with women with
normal body mass index. Obesity has been
recognized as a risk factor for impaired wound
healing because of altered tissue vascularity,
inflammatory  responses, and  metabolic
disturbances. These findings are consistent with
previous literature reporting obesity as an
important contributor to adverse pregnancy
outcomes and surgical complications.

The present findings further demonstrated that
women belonging to poor socioeconomic
backgrounds had relatively higher frequencies of
scar dehiscence compared with those belonging to
middle and higher socioeconomic groups.
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Socioeconomic status may indirectly influence
pregnancy outcomes through nutritional status,
healthcare access, antenatal follow-up, and health
awareness. Lower socioeconomic conditions may
therefore contribute to delayed identification and
management of pregnancy-related complications.
Scar tenderness remains an important clinical sign
in obstetric practice and may indicate underlying
scar abnormalities. However, reliance solely on
clinical findings may not be sufficient because
some patients with scar dehiscence remain
asymptomatic.  Ultrasonographic  assessment
therefore plays an important role in improving
diagnostic accuracy and assisting clinicians in
decision-making regarding delivery planning and
maternal management. Sawada et al. (2017)
similarly emphasized the value of
Ultrasonographic assessment for evaluating lower
uterine segment integrity and predicting scar-
related complications.

The findings of the present study provide useful
local evidence regarding scar integrity among
women with previous cesarean sections in
Balochistan. However, several limitations should
be considered. The study was conducted at a single
tertiary care institution and therefore the findings
may not represent the broader population. In
addition, the cross-sectional design limits the
ability to establish causal relationships between
variables.

Overall, the findings suggest that maternal factors
such as parityy, body mass index, and
socioeconomic status may influence scar integrity
among women with previous cesarean section
presenting with scar tenderness.

Conclusion: The present study evaluated scar
integrity among women with previous cesarean
section presenting with scar tenderness at Bolan
Medical College Hospital, Quetta. The findings
demonstrated that the majority of participants had
preserved scar integrity; however, scar dehiscence
was identified in a considerable proportion of
patients (10.6%), indicating that previous cesarean
scars continue to pose important obstetric
concerns.

The study further demonstrated significant
associations between scar integrity and maternal
characteristics including parity, body mass index,
and socioeconomic status. Women with higher
parity and elevated body mass index showed
greater frequencies of scar dehiscence compared
with other participants. These findings suggest
that maternal demographic and clinical factors
may influence scar healing and integrity.

Early identification and assessment of scar
integrity through careful clinical examination and
Ultrasonographic evaluation may facilitate timely
intervention and reduce the risk of adverse
maternal and fetal outcomes. The findings of the
present study provide valuable local evidence that
may assist clinicians in improving risk assessment
and obstetric management strategies among
women with previous cesarean sections.

Recommendations

1. Routine assessment of scar integrity
should be performed among women with previous
cesarean section presenting during late pregnancy.
2. Ultrasonographic evaluation should be
considered as an important diagnostic tool for
early identification of scar abnormalities.

3. Women with increased parity and
elevated body mass index should be monitored
closely because of their increased risk for scar
dehiscence.

4. Antenatal counseling regarding
pregnancy spacing and follow-up care should be
emphasized among women with previous cesarean
deliveries.

5. Healthcare providers should increase
awareness regarding early signs of scar-related
complications during pregnancy.

6. Additional multicenter studies with larger
sample sizes should be conducted to evaluate
predictors of scar dehiscence and longterm
maternal outcomes.

Limitations of Study

1. The study was conducted at a single
tertiary care hospital, limiting generalizability of
the findings.
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2. The descriptive cross-sectional study
design limits the establishment of causal
relationships.

3. Longterm maternal and fetal outcomes
related to scar integrity were not evaluated.

4. Assessment of scar integrity was primarily
dependent on Ultrasonographic findings, which
may vary according to operator experience.

5. Potential confounding factors such as
interpregnancy interval and number of previous
cesarean sections were not analyzed separately.
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