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Introduction 

Preterm delivery is a worldwide public health 

problem, and it occurs in approximately 6–12% of all 

pregnancies. (Chang et al., 2013) 

Premature rupture of membranes (PROM), or pre-

labor rupture of membranes, is a condition that can occur in 

pregnancy. It is defined as rupture of membranes (breakage 

of the amniotic sac), commonly called breaking of the 

mother's water(s), more than 1 hour before the onset of 

labor. (Practice Bulletins, 2013). 

If rupture occurs before 37 weeks, called preterm 

premature rupture of membranes (PPROM), the fetus and 

mother are at greater risk for complications. PPROM 

causes one-third of all preterm births, and babies born 

preterm (before 37 weeks) can suffer from the 

complications of prematurity such as respiratory distress, 

brain bleeds, infection, necrotizing enterocolitis (death of 

the fetal bowels), brain injury, muscle dysfunction, and 

death. (Mackeen,2014)  

Prematurity from any cause leads to 75% of perinatal 

mortality and about 50% of all long-term morbidity. (Hösli 
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and Irene ,2014). PROM is responsible for 20% of all fetal 

deaths between 24 and 34 weeks gestation. 

(Cunningham,2014) 

PPROM can also lead to chorioamnionitis (an 

infection of the fetal membranes and amniotic fluid) which 

can be life-threatening to both the mother and fetus. 

Women with PPROM will develop an intramniotic 

infection 15-25% of the time. (Beckmann and Charles 

,2010) 

PPROM is usually clinically diagnosed by a history 

of watery vaginal discharge and confirmed on sterile 

speculum examination. Diagnosis of PPROM relies on the 

clinician’s ability to document three clinical signs i) visual 

pooling of clear fluid in the posterior fornix of the vagina 

or leakage of fluid from the cervical os; ii) an alkaline PH 

of the cervicovaginal discharge demonstrated by the yellow 

nitrazine paper turning blue (nitrazine test); iii) microscopic 

ferning of the cervicovaginal discharge on drying. (ACOG 

Committee on Practice Bulletins, 2007) 

Conventionally tests such as the nitrazine tests and 

ferning tests have been used to diagnose PPROM. The fern 
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test refers to microscopic crystallization of amniotic fluid 

on drying and may give false positive results due to finger 

prints or contamination with semen and cervical mucus and 

false negative results due to technical error or 

contamination with blood.(Rosemond et al., 1990) 

Reported sensitivity and specificity for the fern test 

are 51% and 70% respectively in patients without labor and 

98% and 88% respectively in patients with labor. (Smith, 

1976) 

These tests become progressively less accurate when 

more than one hour has elapsed after membrane rupture. 

Nitrazine test is associated with high false positive rates 

when cervicitis, vaginitis (bacterial vaginosis) and 

contamination with blood urine, semen and/or antiseptic 

agents. (Matthew et al., 2014) 

Early and accurate diagnosis of PPROM would allow 

for gestational age specific obstetric interventions designed 

to minimize serious complications and optimize perinatal 

outcomes. Conversely a false positive diagnosis of PPROM 

may lead to unnecessary obstetric interventions including 

hospitalization, administration of antibiotic, corticosteroids 



  Introduction   

 4 

and potentially induction of labor. (Hannah et al., 2000) 

(Healy et al., 2004) 

Timely and accurate diagnosis of PPROM is critical 

to optimize pregnancy outcomes, so critical that amniodye 

test may be recommended if conventional tests for PPROM 

are equivocal and pregnancy is remote from term. This test 

involves amniocentesis and installation of dye (indigo 

caramine) into the amniotic cavity. Leakage of blue stained 

fluid into the vagina within 20 -30 minutes as evidenced by 

staining of tampon is regarded as definitive diagnosis of 

PPROM. Although considered by many investigators as the 

gold standard test the amniodye test is an invasive 

procedure. (Aaron et al., 2008) 

Recently some new non-invasive tests are used in, 

based on the detection of specific proteins found in 

amniotic fluid. There are a number of rapid immunoassay 

tests commercially available, of which the most commonly 

used in The United States are Actim® PROM, designed to 

detect insulin-like growth factor binding protein-1 (IGFBP-

1) and Amnisure® which detects the presence of placental 

alpha Macroglobulin-1 (PAMG-1), but these tests are 

expensive. (Montse Palacio et al., 2014) 
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Creatinine is a break-down product  of  creatinine  

phosphate  in  muscles and  is  usually  produced  at  a  

fairly  constant rate  and  is  mainly  filtered  out  of  the  

blood  by kidneys (Delanghe et al., 1989) 

Creatinine of fetal urine is  the  most  important  

source  of  amniotic fluid  in  second  half  of  pregnancy  

(Kafali and Oksuzla, 2007) 

Recently the focus has been on urea and creatinine in 

cervicovaginal    discharge. Studies reported  the accuracy  

of  urea  and  creatinine to  determine  the  PROM from  

90-100% (Kafali and Oksuzla et al., 2007) 
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Aim of the Study 

Research Hypothesis:  

In pregnant women with preterm premature rupture 

of membranes vaginal fluid creatinine could be accurate in 

making diagnosis.  

Research Question:  

Is vaginal fluid creatinine measurement accurate in 

diagnosing premature rupture of membranes? 

Aim:  

This study aims to assess the accuracy of vaginal 

fluid creatinine measurement in diagnosing premature 

rupture of membranes.  
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Chapter 1  
The Fetal Membranes 

 

Fetal Membranes: 
 Chorioamnion, the membranes surrounding a fetus 

during gestation (Michelle et al., 2005).  

 Inspection of the fetal membranes following delivery 

reveals amnion that is mildly adherent to the fetal side of the 

chorion. Small amounts of maternal decidual tissue can be 

observed attached to the outer, maternal side of the chorion 

(Cunningham et al., 2005).   

Anatomy of the amnion & chorion: 

(1) Amnion                                              (2) Chorion 

(3) Fetal Fibronectin                                (4) Decidua 

 

 

Figure 3 Fetal membranes: Anatomy (Seth Guller, 2006). 
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Anatomy of the amnion: 
 Amnion is a thin translucent membrane. The fetal 

Surface of which is smooth and glistening. It is reflected from 

the root of the cord to the fetal surface of the placenta, and then 

at the margin of the placenta it is continuous to line the surface 

of the chorion leave. Through the amnion three umbilical 

vessels can be seen imbedded in Wharton jelly, these are two 

umbilical arteries and one umbilical vein. The amnion is 

loosely attached to Wharton jelly except at the site of insertion 

of the umbilical cord in the placenta where they are firmly 

attached (Mcparland and Bell, 2004). It is divided into 3 parts 

(Sagol et al., 2001): 

A- Placental amnion: covers the inner aspect of the placenta. 

B- Dependent amnion: 1-2 cm overlying the internal os of the 

cervix. 

C- Reflected amnion: the reminder part of the amnion. 

Anatomy of the chorion: 
      The chorion is the specialized outer fetal envelope that is 

adjacent to the outer aspect of the amnion and through which 

the major branching umbilical vessels travel on the surface of 

placenta (Novak,1991). 


