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Abstract

Objectives: Preterm premature rupture of membranes (PPROM) is 
defined as a rupture of the amniotic membranes occurring before 37 
weeks of gestation and before the onset of labor. Extreme PPROM 
occurs prior to 26 weeks gestation and contributes to an increased 
risk of prematurity, leading to maternal and fetal complications. 
This study aims to estimate the risk factors associated with various 
maternal complications and to determine the worst outcomes in 
Omani females with extreme PPROM.
Methods: A retrospective cohort study was conducted on 44 
women with extreme PPROM, who delivered at Sultan Qaboos 
University Hospital (SQUH) from January 2006 to December 
2011. Women with incomplete information, multiple gestations, or 
a preterm delivery resulting from medical intervention, as well as 
women who delivered elsewhere were excluded from the study.
Results: Forty-four women with extreme PPROM were included 
in our study. The results revealed the most important risk factor to 
be history of infection, which was noted in 24 study participants. 
The mean maternal age was 30 years. The mean gestational age at 
PPROM and at delivery were 20.7±3.2 (range: 16-26 weeks) and 
29.7±7.6 weeks (range: 17-40 weeks), respectively. The maternal 
complications observed in this study included; infection which was 
seen in 20 (45%) patients, antepartum hemorrhage in 11 (25%) 
patients, and cesarean section which was required in 12 (27%) 
patients. There was no significant association between risk factors 
such as gestational age at delivery, parity, maternal age at PPROM, 
or maternal Body Mass Index (BMI) and cesarean section rate. 
Infection played a major role, both as a risk factor and in causing 
extreme PPROM, which in turn increased in 12 patients (27%). In 
the multivariable model for predicting the need for cesarean section 
(gestational age at delivery, parity, maternal age at PPROM in years 
and maternal BMI), none of the factors were statistically significant.
Conclusion: Overall, concurrent infection rate was high among 
patients presenting with extreme PPROM. None of the baseline 

maternal factors predicted the need for cesarean section. This is 
likely due to the small sample size; hence, larger prospective studies 
are needed to confirm these findings.
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Introduction

The major cause of neonatal morbidity and mortality is preterm 
birth. It is divided into three categories; preterm premature rupture 
of membrane, preterm labor, and early delivery resulting from 
medical intervention. Preterm premature rupture of membranes 
(PPROM) is defined as a rupture of the amniotic membranes 
before 37 weeks of gestation and before the onset of labor, while 
extreme PPROM occurs before 26 weeks gestation. The incidence 
of PPROM in all pregnancies is 2-3%, and comprises 30-40% of 
preterm deliveries.1 Extreme PPROM complicates 0.4-0.7% of 
pregnancies and increases the risk of prematurity, causing a number 
of perinatal as well as maternal complications and increases the risk 
of fetal death by 1 to 2 percent.2-5

Numerous risk factors are associated with PPROM; infection 
(mostly bacterial infection) constitutes the major factor associated 
with PPROM, which activates the release of pro-inflammatory 
cytokines by the decidua and amniotic membranes, in which many 
bioactive substances like prostaglandins and metalloproteases 
are released. On one hand, the prostaglandins act by stimulating 
the contraction of the uterus; while on the other hand, the 
metalloproteases relax and soften the cervix, leading to membrane 
rupture.6 Other risk factors are thought to include race/ ethnicity. 
For example, Black and Hispanic women are at a higher risk 
in comparison to White women. Available hospital services, 
marital status, parity, history of preterm birth, in utero exposure 
to diethylstilbesterol, in vivo fertilization for index pregnancy, 
pregnancy complications such as gestational and pre-existing 
diabetes mellitus, antepartum bleeding and anemia, maternal 
weight gain, smoking, illegal drug use, uterine distension (e.g., 
polyhydramnios, multifetal pregnancy) are other factors associated 
with PPROM.

Sometimes PPROM can occur due to diagnostic procedures as 
cerclage and amniocentesis. A decrease in the collagen content of 
the membranes also increases the probability of membrane rupture. 
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Maternal age may also increase the risk of PPROM, and many 
studies have suggested that mothers aged 30 years and above are 
at high risk of developing PPROM. Multiple factors are likely to 
predispose to such problem.7 It is especially significant if PPROM 
occurs prior to 26 weeks of gestation, it can lead to many maternal, 
fetal and neonatal complications including respiratory distress 
syndrome, neonatal sepsis and fetal death. The most significant 
maternal complication of PPROM is infection; intra-amniotic 
infection or chorioamnionitis is seen in 13-60% of pregnant women 
for example, and postpartum infection or endometritis is seen in 
2-13%.

A recent study suggested that the risk of developing 
chorioamnionitis which poses an increased possibility of failed 
induction of labor resulting in cesarean section was four times 
higher in women with PPROM compared to women without 
PPROM.8 Other complications include thromboembolic disease 
and hemorrhage (4-12%), due to an abruption, which may be 
concealed.

The management of pregnant women presenting with PPROM 
depends on the gestational age at presentation as well as on the 
maternal and fetal conditions. For example, for a woman presenting 
before 34 weeks of gestation with PPROM but with no other 
maternal or fetal complications, then the conservative approach is 
preferred. The patient will be given antibiotics to prolong pregnancy 
and corticosteroids will be administered to enhance fetal lung 
maturity. However, there are no published studies about the risk 
factors, the neonatal and maternal outcomes of Oman women 
presenting with PPROM, especially if it occurs at an extreme 
gestational age. The aim of this study was therefore, to look into the 
associated risk factors and the maternal outcomes in Omani females 
presenting with extreme PPROM.

Methods

After obtaining approval from SQUH’s ethics committee, a 
retrospective cohort study was conducted from January 2006 to 
December 2011, on 44 women with PPROM before 26 weeks 
gestation, who delivered at SQUH and had normal fetal anatomy 
scan. Women with incomplete information, who ruptured 
membranes after 26 weeks gestation, with multiple gestations, or 
a preterm delivery were excluded from medical intervention and 
from the study. Women who delivered outside SQUH were also 
excluded from the study. Using the SQUH database (medical 
records, labor ward and neonatal intensive care unit registries), the 
following variables were collected; maternal demographics such 
as age, gravidity, parity, past obstetrical history including previous 
PPROM, previous surgeries, past medical history, last menstrual 
period, obstetric complications during the current pregnancy like 
gestational hypertension, gestational diabetes, antepartum and post 
partum hemorrhage and infection, gestational age at PPROM, 
gestational age at admission, steroids and antibiotics use, amniotic 
fluid index, gestational age at delivery, and mode of delivery. 
Maternal outcomes were also collected and included infection, 

cesarean section and antepartum hemorrhage. Gestational 
age was determined by last menstrual period date (if reliable), 
or by an obstetrical ultrasound if performed before 20 weeks 
gestation. Diagnosis of PPROM was based on history and vaginal 
examination. History of sudden discharge of amniotic fluid from the 
vagina or feeling wet with pooling of amniotic fluid in the posterior 
fornix on sterile speculum examination or a positive ferning test 
confirmed the diagnosis. Finally, an ultrasound was performed 
to determine the level of amniotic fluid index. The diagnosis of 
clinical chorioamnionitis was based on the presence of two or more 
of the following: a) the presence of purulent vaginal discharge; b) 
maternal pyrexia with uterine tenderness; or c) fetal tachycardia; d) 
clinical chorioamnionitis; or e) non-reassuring fetal heart tracing 
on the cardio-tocogram. Indications for delivery included clinical 
chorioamnionitis, fetal death and advanced labor.

An Excel sheet was used to present and analyze the data. 
Multivariable logistic regression was used to determine the 
association of baseline maternal variables (gestational age at 
delivery, parity, maternal age at PPROM in years and maternal 
BMI) and the need for caesarian section. This was done using 
Stata 11 (StataCorp., 2009. Stata Statistical Software: Release 11. 
College Station, TX: StataCorp LP). A p value of <0.05 was used 
for statistical significance.

Results

Forty-four women with extreme PPROM were included in this 
study, (Fig. 1). The mean maternal age was 30±5.4 years, (range: 
18-42), while the mean gestational age at PPROM and at delivery 
were 20.7±3.2 weeks (range: 16-26), and 29.7±7.6 weeks (range: 
17-40), respectively. Moreover, the mean parity and gravidity were 
2±2.5 (range: 0-10) and 3.5±1.8 (range: 1-15), respectively. Twenty 
four women (55%) had infection at risk of PPROM at extreme 
gestational age. (Table 1)

Table 1: Maternal characteristics.

Demographic Mean SD Range

Maternal age (yrs) 30 5.4 18-42

Gravidity 3.5 1.8 1-15

Parity 2 2.5 0-10

Maternal BMI 30 6.4 18-44

GA at PPROM (weeks) 20.7 3.2 16-26

GA at delivery (weeks) 29.7 7.6 17.40

SD: Standard deviation, GA: Gestational age, PPROM: preterm premature 
rupture of membrane.

The most important risks factors associated with PPROM 
before 26 weeks gestation are presented in Fig. 1. The results 
revealed that 13 participants had a history of previous abortion and 
another 13 patients had chronic disease (Fig. 1). The mean BMI 
was found to be 30±6.4 (range: 18-44). Twenty one patients (48%) 
were obese, while 7 (16%) had normal BMI; and the rest (36%) 
were overweight. (Fig. 2)
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Figure 1: Maternal risk factors for extreme PPROM.
Prev: previous, GDM: gestational diabetes mellitus, PPROM: preterm 
premature rupture of membranes

Table 2: Maternal complications.

Risk Factor Frequency (n=44)

Current infection 24

Previous abortion 13

Chronic disease 13

GDM 5

History of PPROM 3

Figure 2: Maternal body mass index (BMI).

In terms of management, all patients received one course of 
betamethasone injection and erythromycin for 10 days. They were 
hospitalized with complete bed rest and were followed up for any 
signs of infection and fetal well-being using the biophysical profile 
and non-stress test. It is important to determine the latency period 
and its optimal length, which help to reduce the incidence of 
chorioamnionitis; however, there was no chance to determine it in 
the current study.

The study findings also revealed the most common maternal 
complication to be infection. Out of 44 women with PPROM, 
infection was observed in 20 (45%) patients, while antepartum 
hemorrhage was seen in 11 (25%) patients, and cesarean section was 
required in 12 (27%) patients. (Table 2 & Fig. 3)

Figure 3: Maternal complications.

Cesarean section was the most serious and unpleasant out of 
the reported complications. Multivariable model (using logistic 
regression) was used to determine the association between baseline 
factors (gestational age at delivery, parity, maternal age at PPROM 
in years and maternal BMI) and the need for cesarean section. 
However, there was statistically significant association between 
these factors. (Table 3)

Table 3: Association between variables and cesarean section.

Variable Odds Ration 
(OR)

p-value 95% CI of 
OR

Gestational age at 
delivery

1.13 0.077 0.99 - 1.3

Parity 1.24 0.340 0.8 - 1.93

Maternal age at
PPROM (yrs)

1.26 0.132 0.93 - 1.70

BMI 0.93 0.103 0.77 - 1.11
PPROM: preterm premature of membranes, BMI: body mass index

Discussion

The study results showed that infection, especially chorioamnionitis 
is frequently diagnosed in preterm delivery, which stimulate an 
inflammatory process that induces the preterm birth causing fetal 
and maternal complications. It was also noted in the current study 
that infection played a major role as a risk factor and was seen in 
55% of the study patients. Acknowledging the major role infection 
plays in patients with PPROM, it is important to conduct screening 
of high risk patients for infection and treating them with antibiotics 
even prophylactically, in order to reduce the risk of PPROM in 
future pregnancies, especially at extreme gestational age. In addition, 
the findings showed that women aged 30 years and older and 
nulliparous women were noted to be at an increased risk of extreme 
PPROM. Such an association has been noted in a previous study.7

Many studies have suggested that the incidence of 
chorioamnionitis was approximately four times higher in patients 
with PPROM than in patients without PPROM. Among the 
most significant results in the current study was the finding that 
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Tables, Figures & Graphs

Tables should be prepared using the table function in Microsoft Word or 
other software. Verify tabular statistics to make sure they tally and match 
data cited in the text. Photographs, scientific graphs and other illustration 
should be uploaded as separate files, not embedded in Microsoft Word. The 
format should be .TIF or .EPS at 300 dpi (dots per inch) or greater resolution.

infection was implicated in 45% of patients in the postpartum 
period. A previous study has suggested that PPROM remained an 
independent risk factor associated with chorioamnionitis and that 
the risk of chorioamnionitis was 10 times higher for each day a 
preterm fetus stays in the utero with PROM.9

Intrauterine infection is known to be associated with neonatal 
complications such as intraventricular hemorrhage, periventricular 
leukomalacia, cerebral palsy, bronchopulmonary dysplasia, and 
neonatal death.10 Chorioamnionitis can also increase the possibility 
of failed induction of labor resulting in cesarean section, which was 
the main outcome of the complications. However, there was no 
significant association observed between gestational age at delivery, 
parity, maternal age and maternal BMI and cesarian section.

Conclusion

Infection was the most common finding in cases of extreme 
PPROM and it further contributed to failed induction of labor 
and an increase in cesarean section rates. In this study however, 
no association was found between the risk factors (gestational age 
at delivery, parity, and the maternal age at PPROM [years] and 
maternal BMI) and cesarean section as the outcome. This could 
be attributed to the small sample size and the fact that this was a 
retrospective study at a single tertiary center. Furthermore, the 
study results imply that infection plays a major role in patients with 
PPROM; therefore, screening of high risk women for infection and 
treating them with antibiotics even prophylactically might help to 
reduce the risk of PPROM in future pregnancies, particularly at 
extreme gestational age.

To our knowledge, this is the first study conducted to determine 
the risk factors and maternal outcomes in patients at extreme 

PPROM in Oman. The finding of this study should increase 
awareness among obstetricians on the importance of screening and 
monitoring patients with previous PPROM in future pregnancies, 
and therefore reduce maternal and fetal morbidy and mortality.
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