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Abstract 

Background: The purpose of this study was to validate a non-invasive 

fetal lung maturity test by counting lamellar bodies from a vaginal pool 

among women with preterm premature rupture of membranes. Aim of 

the Study: This study is designed to assess the efficacy of the amniotic 

fluid lamellar body counting from vaginal pool in predicting fetal lung 

maturity in women with preterm premature rupture of membranes. 

Patients and Methods: This study was conducted as a prospective 

cohort study (accuracy of a diagnostic test).at Ain Shams University 

Maternity Hospital from October 2015 till August 2016. Results: The 

study showed that using 38.131/ml as a cut-off point for LBC it is a 

good predictor for fetal lung maturity with sensitivity 96% and 

specificity 97.22%. Conclusion: Lamellar body count (LBC) is an 

effective, safe, easy, cost-effective method to detect fetal lung maturity 

(FLM). It does not need a highly equipped laboratory or specially 

trained personnel, it just need the conventional blood count analyzer. 

Measurement of LBC is now replacing the conventional 

Lecithin/Sphyngomyelin L/S ratio. LBC cut-off value of 38.131/ml can 

be used safely to decide fetal lung maturity with sensitivity 96% and 

specificity 97.22%. Recommendations: Lamellar body count (LBC) 

has taken its place in many laboratories and feto-maternal centers 

worldwide to confirm fetal lung maturity (FLM) in high and low risk 

cases. The clinical outcome and the cost-effectiveness of LBC should 

be prospectively evaluated. Further studies are needed to compare 

between lamellar bodies count and other tests used to detect fetal lung 

maturity as lecithin/sphingomyelin ratio and phosphatidyl glycerol. 

Key words: Lamellar bodies count, fetal lung maturity, PPROM 
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Introduction 

reterm premature rupture of membranes (PPROM) defines 

spontaneous rupture of the fetal membranes before 

completed 37 weeks gestation and before labor onset (American 

College of Obstetricians and Gynaecologists, 2013). 

Preterm premature rupture of membranes may 

occur for a variety of risk factors. Infection has been 

shown to be commonly associated with preterm PROM, 

especially at earlier gestational ages. A history of preterm 

PROM is a major risk factor for preterm PROM or 

preterm labor in a subsequent pregnancy. Additional risk 

factors associated with preterm PROM are similar to 

those associated with spontaneous preterm birth and 

include short cervical length, second-trimester and third-

trimester bleeding, low body mass index, low 

socioeconomic status, cigarette smoking, and illicit drug 

use. Although each of these risk factors is associated 

with preterm PROM, it often occurs in the absence of 

recognized risk factors or an obvious cause (American 

College of Obstetricians and Gynaecologists, 2013). 

Several studies have been done to ascertain the 

incidence of infection-induced premature membranes rupture. 

Bacterial cultures of amnionic fluid support a role for 

infection in a significant proportion. A review of 18 studies 
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comprising almost 1500 women with PPROM found that in a 

third, bacteria were isolated from amnionic fluid. 

Accordingly, High risk women have given prophylactic 

antimicrobial treatment to prevent premature rupture of 

membranes (Miyazaki, 2012; Phupong, 2012). 

Neonatal respiratory distress syndrome (RDS) is a 

disorder due to pulmonary immaturity with a high mortality 

characterized by low levels of pulmonary surfactant. 

Gestational age determines risk based on concentration of 

pulmonary surfactant, i.e., as gestation progresses the 

concentration of pulmonary surfactant increases. As a result, 

new-borns delivered at less than 28 weeks have more than 

60% risk of RDS, whereas those delivered at more than 34 

weeks have less than 5% risk of RDS. In situations where 

gestational age alone is not sufficient to determine RDS risk 

and preterm delivery is medically needed, amniotic fluid 

analysis can be performed to determine pulmonary surfactant 

concentration (Alter and Grenache, 2009). 

Laboratory assessment of the fetal lung maturity 

assists obstetricians in estimating the risk of respiratory 

distress syndrome (RDS) when premature delivery of an 

infant is being considered (Lu et al., 2008). 

There are common methods as the lecithin-sphingomyelin 

ratio, phosphatidylglycerol measurement and surfactant-albumin 

http://ajcp.ascpjournals.org/search?author1=David+Alter&sortspec=date&submit=Submit
http://ajcp.ascpjournals.org/search?author1=David+G.+Grenache&sortspec=date&submit=Submit
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ratio. All of these tests have excellent negative predictive values 

but poor positive predictive values, i.e., they are great at 

confirming maturity but poor at confirming immaturity (Alter 

and Grenache, 2009). 

Most of them are either complex, expensive, or with 

low diagnostic efficiency (Grenache et al., 2010). 

Surfactant is stored in the form of lamellar bodies. They 

are secreted into alveolar space and passed into amniotic fluid 

where they can be found. The similarity of lamellar body size to 

platelet size permits the use of a standard automated 

hematologic cell counter to estimate the number of lamellar 

bodies in amniotic fluid (Visnjevac et al., 2010). 

Lamellar bodies are essentially small packages of lung 

surfactant which are found in intracellular storage granules in 

lung cells or pneumocytes. The lamellar bodies are released 

(exocytosed) and unfold to form a surfactant monolayer in 

the alveolar space. Surfactant and lamellar bodies are 

released into amniotic fluid due to fetal breath movements 

beginning around 28 to 32 weeks of fetal development, with 

levels increasing exponentially as the fetus matures. The risk 

of respiratory distress syndrome due to insufficient surfactant 

levels is significant during gestational weeks 32 to 36, and 

more accurate assessment of that risk is facilitated by 

measurement of surfactant phospholipid ratios or, as has 

http://ajcp.ascpjournals.org/search?author1=David+Alter&sortspec=date&submit=Submit
http://ajcp.ascpjournals.org/search?author1=David+G.+Grenache&sortspec=date&submit=Submit
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recently been shown, by Lamellar body counts (LBC) (Lu et 

al., 2008). 

Amniotic fluid lamellar body counts performed on cell-

counting equipment available in most clinical laboratories is a 

simple, rapid, inexpensive, and the most practical antenatal 

method for the efficient evaluation of fetal lung maturity and 

prediction of neonatal RDS (Štimac et al., 2012). 
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Aim of the Study 

his study is designed to assess the efficacy of the 

amniotic fluid lamellar body counting from vaginal pool 

in predicting fetal lung maturity in women with preterm 

premature rupture of membranes. 

T 
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Fetal Membranes and Preterm 

Premature Rupture of Membranes 

etal membranes are composed of two layers: an outer 

layer (chorion), which contacts maternal cells and an 

inner layer (amniotic membrane; AM) (Mamede et al., 2012).  

Anatomy of the fetal membranes: 

 
Figure (1): Fetal membranes: Anatomy (Seth Guller, 2006) 

Anatomy of the amnion: 

AM or amnion is a thin membrane on the inner side of 

the placenta; it completely surrounds the embryo/fetus and 

delimits the amniotic cavity, which is filled by amniotic fluid 

(Mamede et al., 2012).  
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