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ABSTRACT

Background: Preterm prelabour rupture of membranes (PPROM) is a major contributor to
preterm births and is associated with significant neonatal and maternal morbidity.
Despite its clinical relevance, the pattern and frequency of fetomaternal outcomes in
PPROM vary across populations, with limited data from local tertiary care settings in
Pakistan, thereby necessitating context-specific evidence. Objective: To determine the
frequency of fetomaternal outcomes—including cesarean section, postpartum
haemorrhage, birth asphyxia, stillbirth, neonatal sepsis, necrotizing enterocolitis, and
respiratory distress syndrome—in patients diagnosed with PPROM. Methods: This
descriptive case series was conducted at the Department of Obstetrics and Gynaecology,
Lady Reading Hospital, Peshawar, over six months. A total of 168 pregnant women aged
18-40 years with singleton pregnancies between 24-36 weeks of gestation and diagnosed
with PPROM were enrolled through non-probability consecutive sampling. Patients with
established labour, fetal anomalies, or intrauterine fetal death were excluded. Data were
collected using a structured proforma, and outcomes were monitored until five days
postpartum. Ethical approval was obtained, and the study adhered to the Declaration of
Helsinki. Data were analyzed using SPSS v22 with chi-square tests applied post-
stratification; p < 0.05 was considered statistically significant. Results: The mean
maternal age was 28.6 + 2.53 years, mean gestational age was 30.16 + 1.97 weeks.
Cesarean section was performed in 19.6% of cases, postpartum haemorrhage occurred
in5.4%, birth asphyxia in 8.3%, and stillbirth in 7.7%. Neonatal sepsis(14.3%), necrotizing
enterocolitis(12.5%), and respiratory distress syndrome (42.9%) were the most prevalent
neonatal complications. None of the outcomes showed statistically significant
associations with age, gestational age, parity, or socioeconomic status. Conclusion:
PPROM is associated with a high burden of neonatal complications, particularly
respiratory distress syndrome and sepsis, and a notable cesarean section rate. Early
identification, individualized management, and context-specific care strategies are
essential to improve fetomaternal outcomes in such cases.

Keywords: Preterm Premature Rupture of Membranes, Neonatal Sepsis, Respiratory
Distress Syndrome, Cesarean Section, Perinatal Morbidity, Obstetric Complications,
Maternal Outcomes.

INTRODUCTION

Prelabour rupture of membranes (PROM), particularly in its
preterm manifestation known as preterm prelabour rupture of
membranes (PPROM), is a critical obstetric condition with
considerable clinical and public health implications. Defined as the
spontaneous rupture of fetal membranes before the onset of
labour and prior to 37 weeks of gestation, PPROM is a significant
contributor to perinatal morbidity and mortality, as well as
maternal complications(1). It accounts for approximately one-third
of all preterm births and affects about 3% of all pregnancies,
underscoring its substantial burden on maternal-fetal health

systems worldwide (2,3). The associated neonatal complications
are closely linked to gestational age at rupture, with increased risk
of respiratory distress syndrome (RDS), neonatal sepsis,
necrotizing enterocolitis, and intraventricular hemorrhage. RDS
alone has been identified in 10%-40% of PPROM cases and is
implicated in up to 70% of neonatal deaths (4).

Several maternal and environmental factors contribute to the risk
of PPROM, including intrauterine infections, low socioeconomic
status, inadequate antenatal care, malnutrition, and habits such as
smoking (5). The occurrence of PROM can lead to significant
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maternal outcomes such as postpartum hemorrhage and
increased rates of cesarean section, along with fetal and neonatal
consequences like stillbirth, birth asphyxia, and infections (6,7).
Despite the high frequency and severe outcomes associated with
PPROM, there remains a lack of consensus on optimal
management strategies, with therapeutic approaches varying
based on institutional protocols and available neonatal intensive
care resources (8).

Studies by Mohan et al. have reported wide variations in
fetomaternal outcomes, highlighting the heterogeneity in clinical
presentations and management practices (9,10). While some
centers advocate for expectant management to prolong gestation,
others emphasize timely intervention to prevent infection and
adverse neonatal outcomes. This disparity in clinical decisions
reflects the need for context-specific data to inform practice. In
resource-limited settings, like many tertiary care centers in South
Asia, understanding local trends in PPROM-related outcomes is
critical for shaping evidence-based guidelines and counseling
strategies.

Existing literature from developed countries may not fully capture
the risk dynamics and healthcare limitations present in low- and
middle-income regions. Therefore, it is essential to generate local
data that reflect real-world outcomes and guide obstetricians in
tailoring individualized management plans. In Pakistan, few
studies have systematically documented fetomaternal outcomes
in PPROM, particularly in large government hospitals that serve as
referral centers for high-risk pregnancies. Given the variability in
antenatal care access, nutritional status, and infection control
measures, there is a pressing need to investigate how these
factors influence outcomes in patients with PPROM.

This study was designed to determine the frequency of
fetomaternal outcomes, including cesarean delivery, postpartum
hemorrhage, birth asphyxia, stillbirth, neonatal sepsis, necrotizing
enterocolitis, and respiratory distress syndrome, in patients
presenting with PPROM at a tertiary care hospital. By evaluating
these outcomes in the context of maternal age, gestational age,
parity, and socioeconomic status, the study aims to identify
patterns that may quide risk stratification and management
decisions. The central research question guiding this inquiry is:
What are the frequencies of key fetomaternal outcomes
associated with preterm prelabour rupture of membranes in a
tertiary hospital setting, and how do they vary with demographic
and clinical factors?

MATERIAL AND METHODS

This study was a descriptive case series conducted at the
Department of Obstetrics and Gynaecology, Lady Reading
Hospital, Peshawar. It included pregnant women aged between 18
and 40 years who presented with preterm prelabour rupture of
membranes (PPROM), defined as spontaneous rupture of fetal
membranes before the onset of labour and prior to 37 completed
weeks of gestation. Only singleton pregnancies confirmed through
ultrasound were included, with gestational age ranging from 24 to
36 weeks based on the last menstrual period. Women of any parity
who met the operational definition of PPROM were recruited
through consecutive non-probability sampling. Exclusion criteria
comprised patients in established labour at the time of clinical

evaluation, those with antepartum haemorrhage, uterine
anomalies identified on ultrasound, intrauterine fetal death, or
fetuses with congenital anomalies.

Participants were enrolled over a six-month period from 20th
December 2020 to 20th June 2021. All patients who met the
eligibility criteria were informed about the nature and purpose of
the study, and written informed consent was obtained prior to
enroliment. The study was conducted in accordance with the
principles outlined in the Declaration of Helsinki. Patient
confidentiality was strictly maintained by coding data and limiting
access to identifiable information to study personnel only.

The primary outcomes included cesarean section, postpartum
haemorrhage, birth asphyxia, stillbirth, neonatal sepsis,
necrotizing enterocolitis, and respiratory distress syndrome. Each
outcome was defined and recorded according to standard clinical
criteria during the patients’ hospital stay. All enrolled participants
were monitored from admission through delivery and followed
during the postpartum period for a total of five days. Demographic
datasuch as age, gestational age at the time of membrane rupture,
parity, and socioeconomic status were recorded at baseline.
Socioeconomic status was categorized as low, middle, or high
based on self-reported monthly household income and access to
basic services.

Data were analyzed using IBM SPSS version 22. Continuous
variables such as age, gestational age, and parity were reported as
means with standard deviations. Categorical variables including
outcome frequencies were expressed as percentages.
Stratification was performed for age, gestational age, parity, and
socioeconomic status to explore associations with fetomaternal
outcomes. Chi-square tests were applied for post-stratification
comparisons, and a p-value of <0.05 was considered statistically
significant(9).

RESULTS

The demographic characteristics of the study participants are
presentedin Table 1. The mean age of the patients was 28.619 years
with a standard deviation (SD) of +2.53 years, indicating that most
women presenting with preterm prelabour rupture of membranes
(PPROM) were in their late twenties. The mean gestational age at
the time of rupture was 30.160+1.97 weeks, suggesting that a
majority of cases occurred during the early third trimester. The
mean parity of the sample was 1.297+1.25, reflecting that many
women were either primigravida or early in their reproductive
history.

Socioeconomic status distribution is detailed in Table 2. The
majority of patients belonged to the middle socioeconomic class
(58.9%, n=99), followed by the low-income group (29.2%, n=49),
while a smaller proportion (11.9%, n=20) came from a high-income
background. These figures show a predominance of PPROM cases
among women from middle and low socioeconomic brackets.

Fetomaternal outcomes associated with PPROM are outlined in
Table 3. Cesarean section was required in 19.6% of cases (n=33),
whereas the remaining 80.4% (n=135) had vaginal deliveries.
Postpartum haemorrhage (PPH) occurred in 5.4% of patients(n=9).
Among the neonates, 8.3% (n=14) experienced birth asphyxia, 7.7%
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(n=13) were stillborn, and 14.3% (n=24) developed neonatal sepsis.
Necrotizing enterocolitis (NEC) was seen in 12.5% (n=21), and
respiratory distress syndrome (RDS) was the most frequent
complication, affecting 42.9% (n=72) of neonates.

Further stratification of these outcomes by demographic variables
is presented in Table 4. The incidence of cesarean section was
higher among women aged above 30 years (24.2%) compared to
those aged 18-30 (18.5%), though this difference was not
statistically significant (p=0.458). Likewise, the frequency of
cesarean deliveries was slightly elevated in those with gestational
age >30 weeks (20.7%) compared to 24-30 weeks (18.6%) with no
significant association (p=0.729). Women with higher parity (>2)
underwent more cesarean sections (28.1%) than those with lower
parity (17.6%), but again the difference was not statistically
significant (p=0.179). Socioeconomic status did not significantly
influence cesarean delivery rates (p=0.984).

Postpartum haemorrhage was marginally more frequent among
women older than 30 years (9.1%) than those aged 18-30 years
(4.4%), though the association was not statistically significant
(p=0.288). The incidence of PPH varied slightly across gestational
age groups—5.8% in 24-30 weeks and 4.9% in >30 weeks(p=0.788).
Higher parity (>2) was associated with a higher rate of PPH (9.4%)
compared to parity 0-2 (4.4%), yet not reaching statistical
significance (p=0.262). Socioeconomic status did not influence
PPH incidence (p=0.879).

Birth asphyxia occurred more frequently among younger mothers
(18-30 years) at 9.6% compared to 3% in those above 30 years,
though this difference was not statistically significant (p=0.219). It
was more common in gestational age >30 weeks (9.8%) than in 24-
30 weeks (7%)(p=0.515). Among parity groups, birth asphyxia was

observed only in patients with parity 0-2 (10.3%) and none among
those with higher parity (>2) (p=0.058). No significant differences
were noted across socioeconomic groups (p=0.832).

Stillbirths were notably higher in women over 30 years (15.2%)
versus those aged 18-30 years (5.9%) with a borderline p-value of
0.075. A higher frequency was observed in the gestational age
group 24-30 weeks (10.5%) compared to >30 weeks (4.9%)
(p=0.175). Higher parity was associated with an increased stillbirth
rate (12.5%) compared to lower parity (6.6%), but without
statistical significance (p=0.262). The highest rate of stillbirth was
seen among high socioeconomic status patients (15%) compared
to middle (8.1%)and low (4.1%) groups (p=0.300).

Neonatal sepsis was slightly more common among mothers aged
>30 years (18.2%) than those aged 18-30 (13.3%) (p=0.476), and
among those with gestational age >30 weeks (15.9%) compared to
24-30 weeks (12.8%) (p=0.571). Sepsis occurred in 18.8% of
neonates born to mothers with parity >2 versus 13.2% in those with
parity 0-2 (p=0.422). There was a higher proportion in the low
socioeconomic group (16.3%), followed by the middle (15.2%) and
high (5%) groups, but the association remained statistically non-
significant (p=0.441).

Necrotizing enterocolitis was reported more frequently among
younger mothers (14.1%) compared to those older than 30 (6.1%)
(p=0.212). The condition occurred in 11.6% of neonates in the 24-
30 week group and in 13.4% of those with gestational age >30
weeks (p=0.726). A higher frequency was observed in parity 0-2
(14.7%) versus parity >2 (3.1%), nearing statistical significance
(p=0.075). The socioeconomic differences were minor and
statistically insignificant (p=0.623).

Table 1: Mean + SD of patients according to age, gestational age and parity.

Demographics Mean + SD

1 Age (years) 28.619+2.53

2 Gestational age (weeks) 30.160+1.97

3 Parity 1.297+1.25

Table 2: Frequency and %age of patients according to socioeconomic status.

Socioeconomic Status Frequency %age
Low 49 29.2%
Middle 99 58.9%
High 20 1.9%
Total 168 100%

Table 3: Frequency and Percentage of Patients According to Maternal and Neonatal Qutcomes (n=168)

Outcome Yes(n, %) No(n, %) Total
C-section 33(19.6%) 135(80.4%) 168
Postpartum Haemorrhage (PPH) 9(5.4%) 159(94.6%) 168
Birth Asphyxia 14(8.3%) 154 (91.7%) 168
Still Birth 13(7.7%) 155(92.3%) 168
Neonatal Sepsis 24(14.3%) 144(85.7%) 168
Necrotizing Enterocolitis 21(12.5%) 147(87.5%) 168
Respiratory Distress Syndrome 72(42.9%) 96 (57.1%) 168

Respiratory distress syndrome was the most prevalent neonatal
complication, affecting 43% of neonates born to mothers aged 18-

30 and 42.4% in those over 30 (p=0.955). The occurrence of RDS
was slightly higher in the 24-30 week group (44.2%) compared to
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the >30 week group (41.5%) (p=0.722). RDS was more common
among women with higher parity (>2), with an incidence of 50%
compared to 41.2% in parity 0-2 (p=0.364). Socioeconomic status
did not show any meaningful association with RDS (p=0.903), as
rates were 44.9%, 41.4%, and 45% across low, middle, and high

groups, respectively. Fetomaternal outcomes were cesarean
section 19.6%, postpartum haemorrhage 5.4%, birth asphyxia
8.3%, still birth 7.7%, neonatal sepsis 14.3%, necrotizing
enterocolitis 12.5% and respiratory distress syndrome was 42.9%
as shownin Table 3.

Table 4: Combined Stratification Table of C-section, PPH, Birth Asphyxia, Still Birth, Neonatal Sepsis, NEC & RDS by Demographic

Variables
Outcome Stratification Variable Category Yes(n, %) No(n, %) p-value
C-section Age (years) 184€"30 25(18.5%) 110(81.5%) 0.458
>30 8(24.2%) 25(75.8%)
Gestational Age (weeks) 244€"30 16(18.6%) 70(81.4%) 0.729
>30 17(20.7%) 65(79.3%)
Parity 03€"2 24(17.6%) 12(82.4%) 0.179
>2 9(28.1%) 23(71.9%)
Socioeconomic Status Low 10(20.4%) 39(79.6%) 0.984
Middle 19(19.2%) 80(80.8%)
High 4(20.0%) 16(80.0%)
PPH Age (years) 18a€"30 6(4.4%) 129(95.6%) 0.288
>30 3(9.1%) 30(90.9%)
Gestational Age (weeks) 244€"30 5(5.8%) 81(94.2%) 0.788
>30 4(4.9%) 78(95.1%)
Parity 04€"2 6(4.4%) 130(95.6%) 0.262
>2 3(9.4%) 29(90.6%)
Socioeconomic Status Low 2(4.1%) 47(95.9%) 0.879
Middle 6(6.1%) 93(93.9%)
High 1(5.0%) 19(95.0%)
Birth Asphyxia Age (years) 184€"30 13(9.6%) 122(90.4%) 0.219
>30 1(3.0%) 32(97.0%)
Gestational Age (weeks) 245€"30 6(7.0%) 80(93.0%) 0.515
>30 8(9.8%) 74(90.2%)
Parity 03€"2 14(10.3%) 122(89.7%) 0.058
>2 0(0.0%) 32(100.0%)
Socioeconomic Status Low 4(8.2%) 45(91.8%) 0.832
Middle 9(9.1%) 90(90.9%)
High 1(5.0%) 19(95.0%)
Still Birth Age (years) 184€"30 8(5.9%) 127(94.1%) 0.075
>30 5(15.2%) 28(84.8%)
Gestational Age (weeks) 245€"30 9(10.5%) 77(89.5%) 0.175
>30 4(4.9%) 78(95.1%)
Parity 04€"2 9(6.6%) 127(93.4%) 0.262
>2 4(12.5%) 28(87.5%)
Socioeconomic Status Low 2(4.1%) 47(95.9%) 0.3
Middle 8(8.1%) 91(91.9%)
High 3(15.0%) 17(85.0%)
Neonatal Sepsis Age (years) 18a€"30 18(13.3%) 117(86.7%) 0.476
>30 6(18.2%) 27(81.8%)
Gestational Age (weeks) 245€"30 11(12.8%) 75(87.2%) 0.571
>30 13(15.9%) 69(84.1%)
Parity 03€"2 18(13.2%) 118(86.8%) 0.422
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Outcome Stratification Variable Category Yes(n, %) No(n, %) p-value
>2 6(18.8%) 26(81.2%)
Socioeconomic Status Low 8(16.3%) 41(83.7%) 0.441
Middle 15(15.2%) 84(84.8%)
High 1(5.0%) 19(95.0%)
NEC Age (years) 184€"30 19(14.1%) 116(85.9%) 0.212
>30 2(6.1%) 31(93.9%)
Gestational Age (weeks) 24a€"30 10(11.6%) 76(88.4%) 0.726
>30 11(13.4%) 71(86.6%)
Parity 04€2 20(14.7%) 116(85.3%) 0.075
>2 1(3.1%) 31(96.9%)
Socioeconomic Status Low 8(16.3%) 41(83.7%) 0.623
Middle 1M(11.1%) 88(88.9%)
High 2(10.0%) 18(90.0%)
RDS Age (years) 184€"30 58(43.0%) 77(57.0%) 0.955
>30 14(42.4%) 19(57.6%)
Gestational Age (weeks) 243€"30 38(44.2%) 48(55.8%) 0.722
>30 34 (41.5%) 48(58.5%)
Parity 0a€"2 56 (41.2%) 80(58.8%) 0.364
>2 16(50.0%) 16(50.0%)
Socioeconomic Status Low 22(44.9%) 27(55.1%) 0.903
Middle 41(41.4%) 58(58.6%)
High 9(45.0%) 11(55.0%)
DISCUSSION support Borna et al., who showed higher cesarean rates among

The present study investigated fetomaternal outcomes in cases of
preterm prelabour rupture of membranes(PPROM)and contributes
to the growing body of literature seeking to better understand the
clinical implications of this obstetric complication. The findings
revealed that respiratory distress syndrome (RDS) was the most
frequent neonatal outcome, occurring in 42.9% of cases, followed
by neonatal sepsis (14.3%), necrotizing enterocolitis (12.5%), and
birth asphyxia (8.3%). Maternal outcomes included a cesarean
section rate of 19.6% and postpartum haemorrhage in 5.4% of
cases. These frequencies are consistent with earlier studies
reporting PPROM-associated morbidity. For instance, Mohan et al.
documented RDS in 86.6% of cases and neonatal sepsis in 33.3%
in a cohort managed expectantly before 25 weeks of gestation,
suggesting higher complications with earlier PPROM onset (10).
Conversely, our study population had a mean gestational age of
30.16 weeks, possibly accounting for the relatively lower rates of
neonatal complications.

When comparing cesarean section rates, the 19.6% frequency
observed in our study aligns closely with the 22.5% reported by
Mohan et al. (9), and is lower than the 31% rate reported by Shetty
and Shetty in term PROM cases (18). These differences reflect the
influence of gestational age, cervical favourability, and clinical
decision-making policies. Notably, in our cohort, cesarean delivery
was more frequent among women with higher parity and unripe
cervices, though not statistically significant, supporting prior
findings that unfavourable cervix and fetal malpresentations
increase surgical delivery likelihood (11). Additionally, our findings

patients with oligohydramnios (AFI <5), due to increased risk of
non-reassuring fetal testing (13).

Stillbirth occurred in 7.7% of cases in our study, comparable to the
9.5% reported in Mohan et al. (10), but lower than the 12% perinatal
mortality reported by Shetty and Shetty (18). The reduction in
stillbirth rate may be attributed to better monitoring, timely
interventions, and supportive neonatal care in our setting. Birth
asphyxia occurred in 8.3% of neonates, a rate higher than the
5.38% found by Mohan et al. (9), possibly reflecting variations in
neonatal resuscitation protocols or response time post-delivery.

The highincidence of RDS in our study is consistent with literature
identifying it as a primary complication of preterm delivery
following membrane rupture. As RDS incidence inversely
correlates with gestational age, its occurrence in 42.9% of
neonates in our population with a mean gestation of 30 weeks is
within expected limits. Merenstein and Weisman highlighted that
low levels of surfactant in preterm infants significantly contribute
to RDS, which remains a major cause of neonatal morbidity and
mortality following PPROM (14). The role of antenatal
corticosteroids in reducing RDS severity is well established,
although our study did not document steroid use as a variable,
limiting interpretation of its effect.

Neonatal sepsis was present in 14.3% of cases, a value higher than
in some regional studies (6.58%)(9), but markedly lower than the
33.3% reported in very early gestational ruptures (10). This trend
suggests that latency duration and gestational age at rupture are
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critical factors influencing infection risk. The theoretical basis lies
in prolonged membrane exposure leading to ascending infection,
reduced amniotic antimicrobial capacity in early gestation, and
immature neonatal immune defenses(4,14). Clinical protocols that
incorporate vigilant infection monitoring and timely delivery
decisions may mitigate this risk.

Necrotizing enterocolitis (12.5%) was also a frequent finding and
aligns with rates observed in other cohorts involving neonates
born after PPROM. The pathophysiology may involve a combination
of intestinal immaturity, compromised perfusion, and microbial
colonization, all of which are exacerbated by prematurity and
inflammation from intrauterine infections (7). The association of
NEC with lower parity groups in our study, while not statistically
significant, warrants further exploration to determine if
primigravid patients have less resilient intrauterine environments
or delayed health-seeking behavior.

While our study provides useful insight into the burden and
spectrum of fetomaternal outcomes associated with PPROM,
several limitations must be acknowledged. The single-center
design limits generalizability, particularly to rural or lower-tier
healthcare settings where diagnostic and neonatal support
facilities may differ significantly. Additionally, the use of non-
probability sampling may have introduced selection bias. Although
data were prospectively collected, not all clinical management
variables—such as latency duration, use of corticosteroids or
antibiotics, or neonatal weight—were documented, limiting the
ability to control for confounding factors. The relatively small
sample size also limited the power to detect statistically
significant associations in subgroup analyses.

Nonetheless, this study’s strengths lie in its systematic follow-up
of participants from admission through postpartum recovery, use
of standardized definitions for outcomes, and stratification by key
demographic factors, allowing contextual interpretation. Future
research should aim to incorporate multicenter datasets, include
longitudinal tracking beyond the early postpartum period, and
consider the impact of interventional variables such as antenatal
corticosteroids, tocolysis, and antibiotic prophylaxis. Further
investigation into the duration of membrane rupture and latency-
to-delivery interval would provide critical insights into optimizing
neonatal outcomes and reducing infectious complications.

In conclusion, the findings confirm that PPROM is a clinically
significant condition associated with substantial neonatal
morbidity, especially respiratory distress syndrome and sepsis, as
well as notable maternal outcomes like cesarean section and
postpartum haemorrhage. The variability in outcomes
underscores the importance of individualized management based
on gestational age, parity, and maternal health. Enhanced
surveillance, early diagnosis, and gestational-age-based
therapeutic approaches remain pivotal in improving prognosis for
both mothers and neonates affected by this condition.

CONCLUSION

This study on fetomaternal outcomes in preterm prelabour rupture
of membranes(PPROM)highlights a substantial burden of neonatal
complications, particularly respiratory distress syndrome,
neonatal sepsis, and necrotizing enterocolitis, along with maternal

outcomes such as cesarean delivery and postpartum
haemorrhage. The findings underscore the clinical significance of
PPROM as a major contributor to preterm morbidity and mortality,
aligning with the study objective to determine the frequency of
these outcomes. These results emphasize the need for gestational
age-specific management strategies, early risk identification, and
timely interventions to improve maternal and neonatal prognosis.
Clinically, the study supports vigilant monitoring and individualized
care protocols in obstetric practice, while also indicating the
necessity for further research on long-term neonatal outcomes
and the efficacy of preventive interventions in diverse healthcare
settings.
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