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Abstract: Premature rupture of membranes (PROM) is one of the most common pathological conditions found in pregnancy. PROM 

may cause various complications for both mother and baby. Previous studies found that PROM is a multifactorial disease. Thus, this 

study aims to identify the characteristics of subjects with PROM in Sanglah General Hospital. This observational retrospective 

descriptive study involved all pregnant women with PROM who labored at Sanglah General Hospital from 1 January 2018 until 31 

December 2019. PROM is defined as the rupture of amniotic membranes without sign of labor within one hour after the rupture of 

amniotic membranes. The characteristics included in this study were age, parity, PROM duration, PROM risk factors, type of labor, 

the indication of cesarean section, neonatal birth weight, maternal and perinatal morbidities, and types of neonatal. There were 254 

(15.02%) pregnant women with PROM. Most of the PROM cases found was term PROM (75.6%) and was primigravida woman 

(41.3%). The highest incidence of PROM was found in the 21-34 years age group (74.4%). The majority of PROM cases in this study 

had PROM duration <12 hours (94.9%), idiopathic (81.9%), vaginal delivery (51.6%), and no maternal morbidities (94.0%). Most 

neonates born to mothers with PROM in this study had no perinatal morbidities (94.0%) and had neonatal care in a regular ward 

(94.4%). 
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1. Introduction 
 

Premature rupture of membranes (PROM) is a common 

pathological condition found in pregnant women that may 

endanger the condition of both the mother and the fetus. 

PROM may cause infection in mother and fetus and neonatal 

respiratory problems, such as respiratory distress syndrome, 

and fetal lung hypoplasia. This will lead to increased 

maternal and perinatal morbidity and mortality.
 1,2

 

 

PROM can occur at term or preterm gestation. The rupture 

of the amniotic membranes before 37 weeks' gestation is 

referred to as preterm PROM. Meanwhile, the rupture of the 

amniotic membranes at 37 weeks of gestation or more is 

known as the term PROM.
1,2

 The incidence of PROM 

worldwide varies between 5-10% and almost 80% occurs at 

a term of gestation.
1
 The incidence of PROM in Indonesia 

ranges from 4.5-7.6%.
3
 

 

The causes of PROM are multifactorial, but most PROM 

cases have no clear cause. Several known risk factors for 

preterm PROM are a history of PROM and preterm delivery, 

short cervical length, history of bleeding in the 2
nd

 and 3
rd

 

trimester, uterine overdistention, copper and ascorbic acid 

deficiency, connective tissue disorders, low body mass index 

(BMI), low socioeconomic status, certain drug use, 

infection, smoking, amniocentesis, and previous sexual 

activity. Pathophysiologically, biochemical changes in the 

amniotic membrane was also a risk factor for PROM.
4
 

 

PROM was associated with higher maternal and perinatal 

morbidity and mortality. Maternal complications in PROM 

include chorioamnionitis, placental abruption, cord 

compression, umbilical cord prolapse, and sepsis. 

Chorioamnionitis occurs in 9% of term PROM cases and 

mainly occurs in PROM duration more than 24 hours. In 

preterm pregnancy, chorioamnionitis can occur in 13-60% of 

cases of PROM.
5,6

 Four causes of infant death associated 

with PROM are sepsis, asphyxia, respiratory distress 

syndrome, and pulmonary hyperplasia.
1,7,8 

Due to high 

morbidities and mortalities associated with PROM, this 

study aims to identify the characteristics that may be 

associated with PROM. 

 

2. Method 
 

This observational retrospective descriptive study was 

conducted at Sanglah General Hospital Bali from 1 January 

2018 until 31 December 2019. The inclusion criteria were a 

pregnant woman with PROM who labored at Sanglah 

General Hospital during the study period and had complete 

maternal and neonatal medical records. The exclusion 

criteria were patients not willing to participate in this study. 

 

PROM is defined as the rupture of amniotic membranes 

without sign of labor within one hour after the rupture of 

amniotic membranes. The characteristics included in this 

study were age, parity, PROM duration, PROM risk factors, 

type of labor (i.e. vaginal delivery, assisted vaginal delivery, 

and cesarean section), the indication of cesarean section, 

neonatal birth weight, maternal and perinatal morbidities, 

and types of neonatal care (i.e. regular ward or neonatal 

intensive care unit [NICU]). These data were analyzed as 

descriptive data using the Statistical Package for the Social 

Sciences (SPSS) for windows version 20.0 software. 

 

3. Result 
 

There were 1690 labors in Sanglah General Hospital of 

which 254 patients (15.02%) were pregnant women with 
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PROM. Most of PROM cases were term PROM (192; 

75.6%). In this study, it was found that the incidence of 

PROM most often found in the 21-34 years age group and 

was primigravida in both term and preterm pregnancies. The 

majority of PROM cases in this study had PROM duration 

<12 hours, no clear risk factor, and vaginal delivery. Most 

outcomes of PROM cases in this study had no maternal and 

perinatal morbidities. n this study, it was found that the 

majority of preterm babies had a neonatal birth weight of 2-

2.5 kg, (31; 12.2%). Meanwhile, most term babies (165; 

65%) had a neonatal birth weight of more than 2.5 kg. The 

detailed characteristics of subjects were described in Table 

1. 

 

Table 1: The Characteristics of Subject 
Characteristics Preterm 

PROM 

Term 

PROM 

Total 

 n % n % n % 

Age (years) 

 20 

21-34 

35 

 

6 

47 

9 

 

2,4 

18,5 

3,5 

 

18 

142 

32 

 

7,1 

55,9 

12,6 

 

24 

189 

41 

 

9,4 

74,4 

16,1 

Parity 

Primigravida 

Gravida 2 

Gravida 3 

Gravida 4 

 

30 

22 

5 

5 

 

11,8 

8,7 

2.0 

2.0 

 

75 

50 

47 

20 

 

29,5 

19,7 

18,5 

7,9 

 

105 

72 

52 

25 

 

41,3 

28,3 

20,5 

9,9 

PROM duration 

< 12 hours 

 12 hours 

 

58 

4 

 

22.8 

1.6 

 

183 

9 

 

72,0 

3,5 

 

241 

13 

 

94,9 

5,1 

PROM risk factors 

Unknown 

Longitudinal lie with breech presentation fetus 

Multifetal pregnancies 

Cephalopelvic disproportion 

Transverse lie fetus 

Macrosomia 

Polyhydramnion 

Urinary tract infections 

 

47 

4 

6 

0 

2 

0 

1 

2 

 

18,5 

1,6 

2.4 

0 

0.8 

0 

0.4 

0.8 

 

161 

13 

4 

3 

9 

1 

1 

0 

 

63,4 

5,1 

1,6 

1,2 

3,5 

0,4 

0,4 

0 

 

210 

17 

10 

3 

11 

1 

2 

2 

 

81,9 

6,7 

4,0 

1,2 

4,3 

0,4 

0,8 

0,8 

Types of Labor 

Vaginal delivery 

Assisted vaginal delivery 

Cesarean section 

 

34 

4 

24 

 

13.4 

1.6 

9.4 

 

97 

13 

82 

 

38.2 

5.1 

32.3 

 

131 

17 

106 

 

51.6 

6.7 

41.7 

Neonatal Birth Weight (gram) 

<1,500 

1,500 – 2,000 

2,000 – 2,500 

> 2,500 

 

5 

20 

31 

6 

 

2.0 

7.9 

12.2 

2.4 

 

0 

1 

26 

165 

 

0 

0.4 

10.2 

65.0 

 

5 

21 

57 

171 

 

2.0 

8.3 

22.4 

67.3 

Maternal Morbidities 

Chorioamnionitis 

Umbilical cord prolapse 

Urinary tract infection 

No morbidities 

 

0 

0 

2 

60 

 

0 

0 

0.8 

23.6 

 

2 

0 

0 

190 

 

0.8 

0 

0 

74.8 

 

2 

0 

2 

250 

 

0.8 

0 

0.8 

98.4 

Perinatal Morbidities 

Severe asphyxia 

Moderate asphyxia 

Multiple congenital anomalies 

Neonatal ARDS 

Sepsis 

Neonatal jaundice 

No morbidities 

 

3 

0 

1 

0 

2 

1 

55 

 

1.2 

0 

0.4 

0 

0.8 

0.4 

21.6 

 

1 

5 

2 

0 

0 

0 

177 

 

0.4 

2.0 

0.8 

0 

0 

0 

72.4 

 

4 

5 

3 

0 

2 

1 

232 

 

1.6 

2.0 

1.2 

0 

0.8 

0.4 

94.0 

Types of Neonatal Care 

Regular ward 

NICU 

 

56 

6 

 

22.0 

2.4 

 

184 

8 

 

72.4 

3.2 

 

240 

14 

 

94.4 

5.6 

Total 62 24.4 192 75.6 254 100 

 

 

 

Table 2: The Various Indication of Cesarean Section in PROM Cases 

Indications 
Preterm Term Total 

N % N % N % 

Previous cesarean section 11 10,4 49 46,5 60 56,9 
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Transverse lie with breech presentation 

Fetal distress 

Multifetal pregnancy 

Cephalopelvic disproportion 

Preeclampsia with severe feature and impending eclampsia 

HIV infection 

Transverse lie 

Failure of descent 

Macrosomia 

Hydrocephalus 

Eclampsia 

Umbilical cord prolapse 

1 

3 

2 

0 

7 

0 

0 

0 

0 

0 

0 

0 

0,9 

2,8 

1,9 

0 

6,6 

0 

0 

0 

0 

0 

0 

0 

9 

3 

3 

4 

3 

1 

8 

0 

1 

0 

1 

0 

8,5 

2,8 

2,8 

3,8 

2,8 

0,9 

7,5 

0 

0,9 

0 

0,9 

0 

10 

6 

5 

4 

10 

1 

8 

0 

1 

0 

1 

0 

9,4 

5,7 

4,7 

3,8 

9,4 

0,9 

7,5 

0 

0,9 

0 

0,9 

0 

Total 24 22.6 82 77.4 106 100 

 

The most common indication for cesarean section in this 

study was previous cesarean section history (60; 56.9%), 

followed by longitudinal lie with breech presentation, and 

preeclampsia with severe feature and impending eclampsia. 

The indication of cesarean section found in this study was 

described in Table 2. Of the total vaginal deliveries, 123 out 

of 131 cases (93.9%), were spontaneous vaginal delivery 

(Table 3).  

 

Table 3: The Types of Vaginal Delivery in PROM Cases 

Vaginal Delivery 
Preterm Term Total 

N % N % N % 

Spontaneous 34 26 89 67.9 123 93.9 

Induction 0 0 8 6.1 8 6.1 

Total 34 26 97 74 131 100 

 

4. Discussion 
 

Rupture of the amniotic membrane will occur during normal 

labor due to increased intrauterine pressure due to repeated 

uterine contractions and distention. However, in PROM, the 

rupture of amniotic membranes was not followed by signs of 

labor. The causes of PROM are multifactorial and still 

controversial. 
1,2,4,5 

 

The prevalence of PROM found in this study was 15.02% 

with most of them were term PROM. This was consistent 

with another study done by Maryuni and Kurniasih that 

found the prevalence of PROM in Indonesia was 10.7%.
9
 

Similarly, a study in Uganda found the prevalence of PROM 

was 13.8%.
10 

Besides,
 
the term PROM (gestational age >37 

weeks) was the most frequent PROM found in other 

studies.
11,12

 Theoretically, PROM is more common in term 

pregnancies due to the greater physiological uterine 

distention and biochemical and hormonal changes. Thus, the 

amniotic membrane becomes thinner and more fragile and 

become ruptures.
12

 

 

In this study, PROM occurs most often in the 21-34 year age 

group. A retrospective study in Ethiopia also reports that the 

highest incidence of PROM cases was found in the 

reproductive age group (20-34 years) which was 58.3%.
11

 

Another study conducted by Workineh et al. study in 2017 

has a similar result. They reported that the highest incidence 

of PROM cases was found in the 20-24 year age group 

(40.3%) and the 25-29 year age group (29.2%).
13

 Maternal 

age during pregnancy may affect maternal and neonatal 

outcomes either directly or indirectly. As the maternal age 

increase, the risk of comorbidities, such as preeclampsia, 

diabetes mellitus, and heart failure, will also increase. 

Besides, the use of assisted reproductive technology in this 

age group is also influential. Further research is still to be 

done to determine the mechanisms or pathways involved 

either socially, biologically, or environmentally.
14

 

 

The incidence of PROM in this study was found highest in 

the multigravida group. This is different from what was 

reported in several studies that PROM occurred mostly in 

primigravidas.
1,7,15 

Pathophysiologically, in primigravida, the 

uterus cannot adapt to the pregnancy process, so that as the 

amniotic membrane becomes more distended, the greater the 

possibility of PROM. However, three previous studies were 

found that preterm PROM more commonly found in the 

multigravida group.
3,10,11

 This is thought to be due to trauma 

in a previous pregnancy that causes cervical incompetence.
6
 

 

In theory, the duration of rupture of membranes is one of the 

factors that influence both maternal and perinatal 

complications in PROM cases. In this study, most PROM 

duration was <12 hours. The same thing was also found in 

Endale's study where it was found that most cases of PROM 

cases (63.8%) occurred less than 12 hours.
1
 Almost all 

PROM cases in this study that had a PROM duration less 

than 12 hours came from primary healthcare in Denpasar and 

surrounding areas. It can be concluded that our subjects had 

great awareness by immediately coming to the nearest health 

facility when they found abnormal vaginal discharge during 

their pregnancies. 

 

The etiology of PROM itself is multifactorial and sometimes 

more than one cause is found. However, in this study, most 

of the subjects with PROM had no risk factors. Similarly, 

three previous studies also found no risk factors in most 

PROM cases.
7,16,17

 According to the theory, abnormal 

presentation (eg, breech presentation, transverse lie), 

multifetal pregnancies, and polyhydramnios will increase the 

pressure on the amniotic cavity. When these increased 

pressure accompanied by defects in the amniotic cavity (i.e. 

decreased elasticity, decreased collagen levels), the 

increased pressure on this weak part of the amniotic 

membrane will cause PROM. These theories were consistent 

with the study done by Addisu et al. that found most PROM 

cases have a breech presentation or transverse lie.
11

 Maryuni 

and Kurniasih also found a significant relationship between 

malposition and the incidence of PROM.
9
 Besides, the socio-

economic status as well as nutritional factors may affect 

immune system regulation and reduce antibacterial activity 

in amniotic fluid which leads to PROM. A prospective 
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observational study conducted in India found that PROM 

was found in 53% of patients with low socioeconomic 

status.
18

 Infection also has long been thought to be one of the 

main causes of PROM. Group B Streptococcus (GBS) is the 

main pathogen where colonization has been found in many 

cases of PROM. The culture from amniotic fluid was found 

to be GBS positive in 1 in 3 cases of PROM.
19

 

 

Most of the PROM cases in this study underwent 

spontaneous vaginal delivery. This is because most of the 

PROM cases in our study had a duration of <12 hours 

whereas in our center labor induction was only performed 

when the PROM duration was longer than 12 hours. This 

was consistent with previous studies that found most PROM 

cases had a vaginal delivery.
15,20 

The most common 

indication for cesarean section in our study was the previous 

history of cesarean section. On the other hand, the 

indications of cesarean section in the other studies are very 

different, i.e. malpresentation, failure of descent, and fetal 

distress.
1,15 

The indication for cesarean section varies widely 

in each study because it is greatly influenced by many 

factors, such as demographic and clinical characteristics of 

the patient. 

 

In terms of neonatal outcome, most of the subjects with 

preterm PROM had a neonatal birth weight of 2-2.5 kg. 

Meanwhile, most term PROM had a neonatal birth weight of 

more than 2.5 kg. Similar to these results, Endale et al. also 

reported that most of the subjects with term PROM in their 

study had neonatal birth weight 2,5 kg.
1
 A prospective 

study conducted in India also found that 50.48% of PROM 

cases had a neonatal birth weight of 2100 grams to 3000 

grams followed by 30.09% who weighed less than 1500 

grams.
21

 

 

Almost all PROM cases in this study, both term and preterm, 

had no maternal and perinatal morbidities. In a study 

conducted by Lovereen, puerperal infection as the most 

maternal morbidity (11.8%), followed by wound infection 

(4.5%), and chorioamnionitis (3.6%).
16

 Also, Abrar et al. 

found that there were 2.6% of infants with moderate 

asphyxia with PROM duration <6 hours and 5.3% of infants 

with moderate asphyxia with PROM duration >6 hours.
3
 

Another study found that most infants born from mothers 

with PROM had sepsis.
15

 Morbidity and mortality of infants 

are influenced by many factors. Therefore, PROM is not a 

sole risk factor that determines the morbidity that occurs in 

infants. 

 

Types of neonatal care were much affected by perinatal 

morbidities. In this study, 14 cases (5.6%) required neonatal 

care in NICU, which was consist of 2.4% preterm PROM 

and 3.2% cases term PROM. The indications for NICU care 

in these eight infants were in addition to very low infant 

weight in premature infants and the occurrence of perinatal 

complications such as severe asphyxia, acute respiratory 

distress syndrome (ARDS), jaundice, sepsis, and multiple 

congenital anomalies. Similarly, Endale et al. also found that 

25.4% of babies born to mothers with term PROM require 

neonatal care in NICU.
1
  Meanwhile, a previous study found 

that almost all babies born and mothers with preterm PROM 

require treatment at the NICU.
22

 The decisions of infant care 

in the NICU are also heavily influenced by the number of 

NICU availability and the quality of health services. 

 

5. Conclusion 
 

There were 254 labors with PROM during 2018-2019 at 

Sanglah General Hospital Bali. Most PROM cases found 

was term PROM and was primigravida woman. The highest 

incidence of PROM was found in the 21-34 years age group. 

The majority of PROM cases in this study had PROM 

duration <12 hours, idiopathic, vaginal delivery, and no 

maternal morbidities. Most neonates born to mothers with 

PROM in this study had no perinatal morbidities and did not 

require neonatal care at NICU.  
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