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INTRODUCTION 

Neonatal Mortality Rate in Indonesia is about 19 

deaths/1,000 live births and IMR is 32 deaths/1,000 live 

births which can be associated with the incidence of 

premature rupture of membranes (PROM). In America, 

PROM occurs in 3% of all pregnancies. In other studies, 

PROM occurs in 2% of all pregnancies and associated 

with 40% of preterm birth and causes morbidity and 

mortality. 

PROM can occur at term or preterm gestational age. 

Morbidity and mortality are higher in preterm premature 

rupture of membranes associated either independently or 

with increased rates of premature birth. One mechanism 

of premature rupture occur due to interference the initial 

activation process of weakening membrane at term.
3,4

 

Several authors have examined the collagen content of 

the fetal membranes to show the differences in the 

architecture of the membrane which is associated with 

structural abnormality causes resulting in the occurring of 
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ABSTRACT 

Background: Neonatal Mortality Rate in Indonesia is 19 deaths/1,000 live births and IMR is 32 deaths/1,000 live 

births which can be associated with the incidence of premature rupture of membranes (PROM). In America, PROM 

occurs in 2-3% of all pregnancies and 40% associated with preterm birth. Some studies indicate a difference in the 

thickness of the collagen in the membrane architecture cause structural abnormalities that occur in PROM. 

Methods: This study is an observational analytic study with cross sectional study design to see the difference in the 

thickness of the collagen membrane of the amnion PROM patients with normal pregnant patients conducted in the 

Department of Obstetrics and Gynecology, Faculty of Medicine USU-General Hospital of Adam Malik, and District 

Hospital USU on December 2014-March 2015. Sampling was carried out in the delivery room and operating room in 

General Hospital of Adam Malik. Data analysis was performed by univariate analysis to find the characteristics of the 

sample and bivariate analysis to compare the thickness of the collagen in amnion membranes at term PROM patients 

and normal pregnant. 

Results: This study showed the thickness of the collagen mother with PROM was 108.11±14.06 mm thinner than the 

average thickness of the collagen normal pregnant women which was 172.06±38.40 mm. And the thickness of 

amniotic mother with PROM was 522.72±85.63 mm thinner than the thickness of normal pregnant women amnion 

was 702.72±180.07 mm. 

Conclusions: Statistical test result with t-test. p value <0.05 showed a significant difference collagen thickness and 

amnion thickness at PROM group with normal pregnant group that showed an association with the PROM and 

collagen thickness. 
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PROM, by comparing the content of collagen in nine 

amnion of PROM labor with ten amnion of premature 

labor without the premature rupture. They concluded that 

the reduction in particular of collagen type III (which 

serves as a support in the extracellular matrix membrane) 

would reduce the tensile strength properties of 

chorioamniotic membrane.
2
 

METHODS 

This study is an observational analytic study with cross 

sectional study design to see the difference in the 

thickness of the collagen membrane of the amnion 

PROM patients with normal pregnant patients conducted 

in the Department of Obstetrics and Gynecology, Faculty 

of Medicine USU -General Hospital of Adam Malik, and 

Hospital Network USU in December 2014 - March 

2015.Samples in this study were half of study population 

that labored in General Hospital of and Hospital Network 

Medicine Faculty of USU. Samples were taken in 

delivery and operation room of General Hospital of 

Adam Malik Medan. 

In this study, data analysis and statistical tests performed 

by univariate analysis to look at the characteristics of the 

sample and bivariate analysis to compare the thickness of 

the collagen in amnion membranes at term PROM 

patients and normal pregnant. Used independence t-test 

with a 95% confidence level (α = 0.05). This study has 

also received approval from the health research ethics 

committee of the Faculty of Medicine, University of 

North Sumatra. 

RESULTS 

This study used a sample case of premature rupture of 

membranes (PROM) and normal amniotic each as much 

as 23 people. In this study it was found that the 

characteristics of mothers in the study group PROM 

mostly aged 31-35 years (39.1%) and the lowest at age 

36-40 years (8.7%), as well as in the study group with 

normal pregnant women most at age 31-35 - 35 years 

(34.8%) and the lowest at age 36-40 years (8.7%) (Table 

1). Statistical test result with the Fisher exact test p value 

>0.05 showed no significant age differences between 

groups of pregnant women with PROM and normal. 

Furthermore, based on parity mothers showed that the 

study group mothers with PROM with more parity 0 

(47.8%) and the lowest with parity 2-3 (21.7%). Whereas 

in the study group with normal pregnant mothers also 

showed that most of the parity 0 (47.8%) and the lowest 

with parity 2-3 (17.4%) (Table 1). Statistical test result 

with the Fisher exact test p value > 0.05 showed no 

significant differences parity between mother with 

PROM and normal pregnancy mother. 

Table 1: Distribution characteristics of the study subjects according to age, gender, education level and gravida. 

Characteristics 
PROM Normal 

p value 
N % N % 

Age (Year) 

20 - 25 5 21,7% 6 26,1% 

1,00* 
26 - 30 7 30,4% 7 30,4% 

31 – 35 9 39,1% 8 34,8% 

36 - 40 2 8,7% 2 8,7% 

Parity 

0 11 47,8% 11 47,8% 

1,00* 1 7 30,4% 8 34,8% 

2 - 3 5 21,7% 4 17,4% 

Delivery type 
PSP 6 26,1% 6 26,1% 

1,00** 
SC 17 73,9% 17 73,9% 

Total 23 100% 23 100%  

*Fisher exact test           **Chi-square test

Table 2: Differences in average thickness and thickness amnion collagen KPD mothers with normal pregnant 

women. 

 

  

 Groups N Mean Std. Deviation p value** 

 Colagen thickness 
PROM 23 108,11 14,06 

0,001 
Normal 23 172,06 38,40 

Amnion thickness 
PROM 23 522,7211  85,62632 

0,001 
Normal 23 702,7215 180,06735 
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Based on the type of delivery of the results of the 

statistical test Chi - square test p value >0.05 showed no 

significant difference between the type of delivery from 

mother group with PROM and mother group with normal 

pregnancy. 

In this study also showed that the average thickness of the 

collagen PROM mother was 108.11 ± 14.06 mm thinner 

than the average thickness of the collagen normal 

pregnant women is 172.06 ± 38.40 mm (Table 2). 

Statistical test result with t-test p value <0.05, which 

indicates there is a significant difference of collagen 

thickness PROM group with normal pregnant women. 

This suggests that there is relationship between PROM 

and its collagen thickness. 

DISCUSSION 

The characteristic features of collagen is the existence of 

at least one triple-helical domain comprising a 

polypeptide chain with a repeating sequence Gly - XY 

and the ability to form supramolecular aggregates with a 

structural function in the extracellular matrix (ECM). 

Collagen is synthesized as procollagen formed in 

fibroblasts (produce about 5-10% of total protein), 

osteoblasts and chondroblasts then be secreted into the 

extracellular matrix. Collagen contains hydroxyproline 

and hydroxylysine not found in most other proteins. 

Hydroxiproline plays an important role in stabilizing the 

collagen triple helix structure for maximizing the 

formation of hydrogen bonds between chains. Collagen 

found in amniotic consists of interstitial collagen types I, 

III, V, and VI, which are crosslinked and is a major 

determinant of tensile membrane.
6
 

Mediated collagen degradated by matrix 

metalloproteinase activity which is normally inhibited by 

specific tissue inhibitors and protease inhibitors. Matrix 

metalloproteinase, enzymes hydrolyze at least one of the 

components of the extracellular matrix. 

metalopreoteinase matrix-1 (MMP-1) and MMP-8, 

splitting the triple helical structure of collagen type I and 

type II, which will then be degraded again by gelatinase, 

MMP-2 and MMP-9. gelatinase also cleave the triple 

helix collagen type IV, fibronectin, and proteoglycans. In 

the fetal membranes, MMP-1 and MMP-9 was produced 

in the epithelial amnion and chorion.
7
 

Some experts examined the collagen content of the fetal 

membranes to show the differences in the architecture of 

the membrane which is associated with structural 

abnormality causes, resulting in the occurring of PROM. 

They saw ratio decreased significantly from type III 

collagen in patients PROM compared with non - PROM 

labor and a decrease in total collagen thickness (PROM 

350 ± 70 g/mg vs. 587±84 g/mg, p< 0.01). They 

concluded that the reduction in particular of collagen type 

III (which serves as a support in the extracellular matrix 

membrane) would reduce the tensile strength properties 

of the chorioamniotic membrane. There was a decrease in 

total collagen content amnion also noted in patients with 

PROM at different gestational age in the study.
2 

The findings on the increase in MMP-9 instead of MMP-

1 in the amniotic fluid of women with PROM further 

confirmed by research by Athayde et al. In this study also 

found that the average thickness of amniotic mother with 

PROM was 522.72±85.63 mm thinner than the thickness 

of normal pregnant women amnion is 702.72±180.07 

mm. Statistical test result with t -test p value <0.05 which 

showed no significant difference amnion thickness 

PROM group with normal pregnancy group. This 

suggests that there is relationship between PROM with its 

amnion thickness. 

Severi et al (2008) conducted research on chorioamniotic 

membrane thickness measurement with high resolution 

ultrasound for prediction of preterm labor. Total of 158 

women with singleton pregnancy at 18-35 weeks 

included in the study. The results showed women with 

preterm labor have chrioamniotic thicker membrane than 

giving birth at term (1.67 vs. 1.14; p < 0.001). Cut off 

point assessed by the ROC curve is 1.2 mm with 

sensitivity and specificity of 100 %.
12 

The results of the same study reported that the studies 

showing chorioamniotic thinning in the case of the 

PROM. Research by Hasaneroglu et al. (2014) in 20 

women with PROM and control of 20 women at term 

pregnancy showed that the cases showed the quantity unit 

chorioamniotic membrane area lower than in controls 

(69.55±26.3 % vs 49.6 %±23.44 %; p = 0.017).
2,5

 

Canzoneri et al (2013) conducted a study to measure the 

thickness of the membrane and apoptosis choriodesidua 

in 86 patients chorioamniotic membrane. 

Immunohistochemistry performed with cytokeratin 

antibody and thickness of cellular chorionic compared 

between each group. The results showed chorioamniotic 

layer is significantly thinner in patients with PROM than 

patients without PROM preterm labor and delivery 

patients with sufficient time (62, 140, 169 micrometer p 

<0.001).
2,6 

CONCLUSIONS 

From these results it can be concluded that the average 

thickness of the collagen and thickness of amniotic 

mother with PROM thinner than the average thickness of 

the collagen and thickness amniotic normal pregnant 

women and showed a statistically significant difference 

in the thickness of the collagen and thickness amnion on 

PROM group with normal pregnant women. Expected to 

do further research on the factors that can increase the 

thickness of the collagen and amniotic to prevent 

premature labor and PROM. 
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