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ABSTRACT

Background: Obstetric anal sphincter injuries (OASI), remain a major
complication of vaginal childbirth. A reduced perineal body length
(PBL) suggested as an important risk factor for OASI.
Objective: To determine whether short PBL is associated with a higher
likelihood of OASI in primigravida delivering vaginally with
episiotomy.
Methods: This study was carried out in the Department of Obstetrics &
Gynecology, Sir Ganga Ram Hospital, Lahore,from 1 April 2025 to 3
July 2025 . A total of 60 primigravida were recruited, divided into Group
A with short PBL (≤3.0 cm, n=30) and Group B with longer PBL (>3.0
cm, n=30). Incidence of OASI was compared between groups, with
additional stratified analyses performed for maternal age, body mass
index (BMI), and neonatal birth weight. Data were analyzed using SPSS
version 25.
Results: Mean PBL was significantly shorter in Group A (2.8 ± 0.1 cm)
than in Group B (3.5 ± 0.2 cm, p < 0.001). OASI occurred more
frequently in women with short PBL—third-degree tears in 50% and
fourth-degree in 23.3%—compared with 16.7% and 0% in Group B (p <
0.001). Subgroup analyses indicated that women aged ≤25 years, those
with BMI ≥25 kg/m², and those delivering infants >3.5 kg were at
greater risk of OASI when PBL was short.
Conclusion: Shorter PBL is significantly associated with a higher
incidence of OASI in primigravida women undergoing episiotomy-
assisted vaginal delivery. Routine prenatal measurement of PBL,
combined with consideration of maternal and fetal factors, could help in
planning targeted preventive measures to reduce severe perineal trauma.
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INTRODUCTION:
The perineal body serves as a central

point of attachment for several pelvic floor
muscles, including the posterior fibers of the
bulbocavernosus, the superficial and deep
transverse perineal muscles, and the anterior
part of the external anal sphincter. In
women who have not previously given birth,
the perineum is typically firm and resistant.¹

During vaginal delivery, perineal
trauma is common, with reported rates
ranging from 53% to 79%. Among these,
third- and fourth-degree lacerations are
grouped as obstetric anal sphincter injuries
(OASI). Timely recognition and appropriate
management of OASI are crucial to avoid
serious complications, such as fecal
incontinence, urgency, and rectovaginal
fistula.²˒³ These injuries contribute
significantly to maternal morbidity, making
early detection and intervention essential to
limit long-term consequences.⁴

The current trend favors a restrictive
approach, where episiotomy is reserved for
specific high-risk circumstances such as
instrumental deliveries, shoulder dystocia,
rigid perineum, occiput posterior position,
or breech presentation.⁵ Perineal body
length has been suggested as a factor
influencing the likelihood of requiring
episiotomy and its related outcomes.⁵ In
light of evidence linking routine episiotomy
with more severe perineal injuries, the
World Health Organization (WHO)
advocates for a selective practice.⁷˒⁸
Furthermore, episiotomy does not eliminate
the risk of OASI, and its protective value
remains uncertain.⁹

Research has demonstrated an
association between perineal body length
and risk of severe perineal tears. One study
found that a shorter perineal body length
(≤3.5 cm) was significantly associated with
third- and fourth-degree lacerations, with an
odds ratio of 32 (95% CI: 1.3–807, P<0.1).¹⁰
An Indonesian study reported that 76.2% of
women with perineal tears had short
perineal length compared to 32.8% in those
without, indicating a fivefold increase in

risk (p<0.05).¹¹ Similarly, another study
noted that 80% of cases with perineal tears
had short perineal length versus 10% in
controls (p<0.05).¹²

The research aims to explore the
association of short perineal body length
with OASI in primigravida women
undergoing vaginal delivery with
episiotomy. While existing literature
supports a strong relationship, very few
investigations have been conducted locally.
By generating data from our population, this
study aims to clarify whether short perineal
body length contributes significantly to the
occurrence of severe perineal trauma. The
outcomes will provide evidence to
strengthen clinical practice, improve
delivery care, and ultimately help in
reducing the risk of OASI.
METHODOLOGY

This case-control study was
conducted in the Department of Obstetrics
& Gynecology, Sir Ganga Ram Hospital,
Lahore, from 1 April 2025 to 3 July 2025
after approval of the synopsis. A total of 60
primigravida females fulfilling the inclusion
criteria were enrolled through non-
probability consecutive sampling, with 30
patients in each group: Group A (cases) with
perineal body length ≤3.0 cm and Group B
(controls) with perineal body length >3.0 cm.
The sample size was calculated using the
WHO calculator at a 5% significance level,
90% power, and an expected prevalence of
short perineal body length of 76.2% in cases
with perineal tear and 32.8% in controls
without perineal tear. Eligible participants
were primigravida females aged 18–40
years, at a gestational age >37 weeks,
undergoing spontaneous labour in the latent
phase, planned for normal vaginal delivery
with episiotomy, and with an estimated fetal
weight <4 kg on ultrasound. Patients with
gestational diabetes, medical disorders (such
as anemia, chronic hypertension, or pre-
existing diabetes), antepartum hemorrhage,
induced labour, instrumental or operative
vaginal delivery, or fetal macrosomia (>4 kg)
were excluded. After informed consent,
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relevant demographic and obstetric data
(age, BMI, gestational age, booking status,
type of labour) were recorded. Perineal body
length was measured from the posterior
fourchette to the mid-anus using a ruler and
recorded to the nearest tenth of a centimeter;
ultrasound was used to confirm estimated
fetal weight. All information was
documented in a predesigned proforma.
Data were analyzed using SPSS version
25.0.
RESULT

A total of 60 primigravida women
meeting the inclusion criteria were enrolled
in the study, with 30 women in Group A
(short perineal body length [PBL] ≤3.0 cm)
and 30 women in Group B (longer
PBL >3.0 cm). In Group A, 12 women
(40.0%) were ≤25 years and 18 (60.0%)
were >25 years, whereas in Group B, 10
women (33.3%) were ≤25 years and 20
(66.7%) were >25 years (χ² = 0.53, p = 0.47).
Regarding BMI, 12 women (40.0%) in
Group A had BMI <25 kg/m², compared to
14 women (46.7%) in Group B (χ² = 0.27,
p = 0.60). Mean gestational age was similar
between the groups (Group A:
39.1 ± 1.2 weeks; Group B: 39.0 ± 1.1 weeks;
t = 0.41, p = 0.68) (Table 1).

The mean PBL was significantly
lower in Group A (2.8 ± 0.1 cm) compared
to Group B (3.5 ± 0.2 cm), with a
statistically significant difference (t = 14.2,
p < 0.001) (Table 2).

The frequency of obstetric anal
sphincter injuries (OASI) differed markedly
between the two groups. In Group A, 15
women (50.0%) sustained a 3rd-degree tear
and 7 women (23.3%) had a 4th-degree tear,

while only 8 women (26.7%) had no OASI.
In contrast, in Group B, 25 women (83.3%)
had no OASI, 5 (16.7%) experienced a 3rd-
degree tear, and none had a 4th-degree tear.
This difference was highly significant
(χ² = 18.75, p < 0.001) (Table 3).

Stratification by age revealed that
among women ≤25 years in Group A, 4
(33.3%) had no OASI, 5 (41.7%) had a 3rd-
degree tear, and 3 (25.0%) had a 4th-degree
tear, compared to 8 (80%), 2 (20%), and 0
in Group B, respectively (χ² = 6.21,
p = 0.045). Among women >25 years, OASI
remained more frequent in Group A than
Group B, indicating that shorter PBL
increased risk irrespective of age (Table 4).

Analysis by BMI showed that in
women with BMI <25 kg/m², 4 (33.3%) in
Group A had no OASI, 6 (50.0%) had 3rd-
degree tears, and 2 (16.7%) had 4th-degree
tears, compared to 12 (85.7%), 2 (14.3%),
and 0 in Group B (χ² = 7.01, p = 0.030).
Similar trends were observed in women
with BMI ≥25 kg/m², further confirming
that shorter PBL is associated with higher
OASI risk across BMI categories (Table 5).

Stratification by fetal weight
indicated that OASI frequency increased
with heavier babies, particularly in Group A.
For fetal weight <3.0 kg, 2 women (33.3%)
had no OASI, 3 (50.0%) had 3rd-degree
tears, and 1 (16.7%) had a 4th-degree tear in
Group A, compared to 6 (85.7%), 1 (14.3%),
and 0 in Group B (χ² = 4.98, p = 0.082).
Among fetal weights of 3.0–3.5 kg
and >3.5 kg, women in Group A
consistently had higher rates of 3rd- and
4th-degree tears compared to Group B
(Table 6).

Characteristic Category Group A: Short
PBL ≤3.0 cm
(n=30)

Group B:
Longer
PBL >3.0
cm (n=30)

χ² / p-value

Age group (years) ≤25 12 10 0.53 / 0.47
>25 18 20

BMI (kg/m²) <25 12 14 0.27 / 0.60
≥25 18 16

Booking status Booked 20 19 0.07 / 0.79
Un-booked 10 11
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Gestational age
(weeks)

Mean ± SD 39.1 ± 1.2 39.0 ± 1.1 t = 0.41 / 0.68

Table 1: Baseline demographic and obstetric characteristics of primigravida

Group Mean PBL (cm) ± SD t-test / p-value

Group A: Short PBL ≤3.0 cm 2.8 ± 0.1 —

Group B: Longer PBL >3.0 cm 3.5 ± 0.2 t = 14.2 / <0.001

Table 2: Comparison of mean perineal body length (PBL)

Outcome Group A: Short PBL ≤3.0
cm (n=30)

Group B: Longer PBL >3.0
cm (n=30)

χ² / p-value

No OASI 8 (26.7%) 25 (83.3%)

χ² = 18.75 /
<0.001

3rd-degree
tear

15 (50.0%) 5 (16.7%)

4th-degree
tear

7 (23.3%) 0 (0%)

Table 3: Frequency of obstetric anal sphincter injuries (OASI) in primigravida women by
perineal body length group

Age group
(years)

Group A: Short PBL ≤3.0 cm
(n=30)

Group B: Longer PBL >3.0
cm (n=30)

χ² / p-value

≤25 No OASI: 4 (33.3%), 3rd: 5
(41.7%), 4th: 3 (25.0%)

No OASI: 8 (80%), 3rd: 2
(20%), 4th: 0 χ² = 6.21 /

0.045>25 No OASI: 4 (22.2%), 3rd: 10
(55.6%), 4th: 4 (22.2%)

No OASI: 17 (85%), 3rd: 3
(15%), 4th: 0

Table 4: Stratification of obstetric anal sphincter injuries (OASI) by age group among
women with short and longer perineal body length (PBL)

BMI
(kg/m²)

Group A: Short PBL ≤3.0 cm
(n=30)

Group B: Longer PBL >3.0
cm (n=30)

χ² / p-value

<25 No OASI: 4 (33.3%), 3rd: 6
(50.0%), 4th: 2 (16.7%)

No OASI: 12 (85.7%), 3rd: 2
(14.3%), 4th: 0 χ² = 7.01 /

0.030≥25 No OASI: 4 (22.2%), 3rd: 9
(50.0%), 4th: 5 (27.8%)

No OASI: 13 (81.3%), 3rd: 3
(18.7%), 4th: 0

Table 5: Stratification of OASI by BMI category in women with short and longer perineal
body length (PBL)

Fetal weight
(kg)

Group A: Short PBL ≤3.0 cm
(n=30)

Group B: Longer PBL >3.0
cm (n=30)

χ² / p-value

<3.0 No OASI: 2 (33.3%), 3rd: 3
(50.0%), 4th: 1 (16.7%)

No OASI: 6 (85.7%), 3rd: 1
(14.3%), 4th: 0 χ² = 4.98 /

0.0823.0–3.5 No OASI: 5 (27.8%), 3rd: 10
(55.6%), 4th: 4 (16.7%)

No OASI: 14 (87.5%), 3rd:
2 (12.5%), 4th: 0

>3.5 No OASI: 1 (16.7%), 3rd: 2
(33.3%), 4th: 3 (50.0%)

No OASI: 5 (71.4%), 3rd: 2
(28.6%), 4th: 0
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Table 6: Stratification of OASI by fetal weight in women with short and longer perineal body
length (PBL)

DISCUSSION
The association between perineal

body length (PBL) and obstetric anal
sphincter injuries (OASI) in primigravida
women undergoing vaginal delivery with
episiotomy has garnered significant
attention in recent obstetric research. This
study aimed to elucidate this relationship,
providing valuable insights into potential
risk factors for OASI.12 Our findings
indicate a significant correlation between
shorter PBL and an increased incidence of
OASI. Women in Group A (short PBL ≤3.0
cm) demonstrated a higher frequency of
third-degree (50%) and fourth-degree
(23.3%) perineal tears compared with those
in Group B (longer PBL >3.0 cm), who
showed a considerably lower occurrence of
such injuries. These results are consistent
with earlier research, which has highlighted
short PBL as an important predictor of
severe perineal lacerations during vaginal
birth. ¹³ Djusad et al. (2021) reported that
women with a PBL ≤3.0 cm had a
significantly greater likelihood of sustaining
third- or fourth-degree tears. ¹¹

When stratified by age, it was
observed that women aged ≤25 years in the
short PBL group experienced a higher
incidence of OASI, with 41.7% sustaining
third-degree and 25% fourth-degree injuries.
Conversely, women older than 25 years
within the same group showed a lower
frequency of OASI. This suggests that
younger maternal age, in combination with
reduced PBL, further elevates the risk of
obstetric anal sphincter injury. Supporting
this observation, Lane et al. (2017)
identified younger maternal age as a
significant determinant of severe perineal
tears. ¹⁰ Maternal BMI was also found to
influence OASI risk. In Group A, women
with a BMI ≥25 kg/m² experienced higher
rates of OASI, with 50% sustaining third-
degree and 27.8% fourth-degree tears. This
finding corresponds with other studies that
have reported elevated BMI as a

contributory risk factor. ¹⁴ With respect to
neonatal birth weight, our study showed that
mothers delivering babies weighing >3.5 kg
in Group A had a higher prevalence of
OASI, including 50% with fourth-degree
tears. Although this association was not
statistically significant, the trend highlights
the potential influence of fetal macrosomia
in predisposing women to severe perineal
trauma. Previous literature has similarly
reported that larger fetal size increases the
risk of OASI.¹⁰ Taken together, these
findings emphasize the clinical value of
assessing PBL in antenatal care, particularly
among primigravida women. Early
identification of women with a short PBL
may allow targeted preventive strategies—
such as customized perineal protection
during childbirth—to minimize OASI risk.
Factoring maternal age, BMI, and fetal
weight into risk assessment models can
further enhance the ability to recognize
women at greater risk of severe lacerations.

Nevertheless, certain limitations
must be acknowledged. The relatively small
sample size restricts the generalizability of
our conclusions. Moreover, the study was
carried out in a single center, limiting
population diversity. Additionally, variables
such as the method and timing of
episiotomy, along with the experience level
of the obstetrician, were not standardized,
which may have influenced the observed
outcomes.

CONCLUSION
In conclusion, our study reaffirms

that a shorter PBL is strongly linked with a
higher likelihood of OASI among
primigravida women undergoing vaginal
delivery with episiotomy. The results
underscore the importance of incorporating
PBL measurement into routine antenatal
evaluations, alongside factors such as
maternal age, BMI, and fetal weight, to
better identify women at greater risk of
severe perineal tears. By applying targeted
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preventive measures tailored to these risk
factors, maternal outcomes may be
improved, and the overall burden of OASI
can be reduced.
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