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INTRODUCTION 
 

Preterm premature rupture of membranes defines 

spontaneous rupture of the fetal membranes before 37 

completed weeks and before labor onset. The incidence 

of PPROM is approximately 2-3% of all pregnancies, 

approximately half of patients deliver within a week, 

with the latent period of delivery related to the 

gestational age at PPROM. PPROM pathogenesis may 

be related to increased apoptosis of membrane cellular 

components and to increased levels of specific proteases 

in membranes and amnionic fluid. However, PPROM 

can be caused by intra-amniotic infection and uterine 

overdistension, both of which have been widely observed 

in preterm gestational age. And another well-known risk 

factor is the history of PPROM in prior pregnancy. 

Additional risk factors are low body mass index (BMI), 

nutritional deficiency, cigarette smoking, and low 

socioeconomic status. This complication is responsible 

for one-third of preterm births and increases perinatal 

morbidity and mortality mainly because of the risk of 

intrauterine infection, which can lead to early neonatal 

infection, necrotizing enterocolitis and in utero fetal 

death. Additional complication are chorioamnionitis (15-

20%), endometritis (15-20%) and immediate 

complications such as: umbilical cord prolapse in (1-

2%), placental abruption in (2-5%), cord compression. 

Patients experiencing PPROM require clinical 

management in a hospital that provides the necessary 

care for premature newborns. Management of PPROM is 

based and consists of antibiotic prophylaxis and 

corticosteroids for fetal lung maturation. The main 
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ABSTRACT  
 

Background: Preterm premature rupture of membranes (PPROM) is a complication responsible for a third of 

preterm births. The prediction of time of labor complicated with PPROM is crucial for reducing maternal and 

neonatal complication. Objective: This study set out to determine whether transvaginal cervical length (TVCL), 

amniotic fluid index (AFI), or a combination of both can predict the time of labor within 7 days in women 

presenting with preterm premature rupture of membranes (PPROM). Methods: This was a prospective 

observational study carried out at Tishreen University Hospital in Lattakia-Syria during the period between (2022-

2023).The study included 90 pregnant women with PPROM between 24–34 weeks. Cervical length and amniotic 

fluid index were measured in all women, with our primary outcome time of labor within 7 days of TVCL. 

Results: The study showed that the validity of CL alone in predicting labor when the cutoff value = 2 cm, the 

sensitivity = 54.76%, specificity =64.58%, positive predictive value (PPV) = 57.5%, negative predictive value 

(NPV) = 62%, and accuracy = 60%. The validity of AFI alone when the cutoff value = 5 cm, the sensitivity = 

71.42%, specificity = 54.16%, PPV = 57.60%, NPV = 68.42%, and accuracy =62.22%. With a combination of CL 

and AFI in predicting time of labor after PPROM, the following results were found: sensitivity = 52.38%, 

specificity = 89.58%, PPV = 81.48%, NPV = 68.25%, and accuracy = 72.22%. Conclusion: The combination of 

the amniotic fluid index and the length of the cervix led to an increase in the specificity and positive predictive 

value in the prediction of time of labor. The study showed that women who have (AFI < 5cm, CL < 2cm) after 

preterm premature rupture of the membranes had an 81.48% risk of onset of labor within 7 days. 

 

KEYWORDS: Expectant management, latency, perinatal outcome, prematurity, preterm labor, cervical length, 

amniotic fluid index, preterm premature rupture of membranes. 
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monitoring objectives are the detection and management 

of maternal and fetal complications, in particular, 

intrauterine infection. 

 

The prediction of time of labor could help direct the need 

for specific interventions such as hospitalization, 

intensive monitoring, timing of antenatal steroids, and 

magnesium for neuroprotection. Transvaginal ultrasound 

(TVU) for the determination of cervical length (CL) has 

been demonstrated to predict the risk of preterm delivery. 

The safety of serial TVU is consistently reported with no 

significant increase in endometritis, chorioamnionitis, or 

neonatal infection in women with PPROM. The aim of 

this study was to examine the relationship among CL, 

amniotic fluid volume, and time of labor in women 

presenting with PPROM. 

 

METHODS 
 

This was a prospective observational study carried out at 

Tishreen University Hospital in Lattakia-Syria during the 

period between (2022-2023). 

 

The study included 90 pregnant women presented with 

PPROM between 24–34 weeks and matched the 

inclusion and exclusion criteria. 

 

Inclusion criteria were as follows 

1. Women who are not in labor. 

2. Single pregnancy. 

3. Evaluation within 24 hours after PPROM. 

4. Gestational age is 24-34 weeks. 

 

Exclusion criteria included 

1. Inadequate diagnostic criteria for PPROM. 

2. Presence of painful uterine contractions of more 

than 8 per hour, or cervical dilation of more than 3 

cm. 

3. Having a cervical cerclage. 

4. Delayed evaluation more than 24 hours after 

PPROM. 

5. Twin pregnancy. 

6. Vaginal bleeding. 

7. Signs of amniotic infection. 

8. Fetal heart rate abnormalities 

9. Patients with systemic diseases (diabetes mellitus, 

hypertension, ..). 

 

First we explained the trial to the patient and we 

answered her questions. 

 

Then, PPROM was diagnosed by history and physical 

examination, GA was calculated from the 1st day of the 

last normal menstrual period. All women were 

hospitalized and transabdominal ultrasound was 

performed to confirm the gestational age and calculate 

the amniotic fluid index. 

 

Transvaginal ultrasound was performed within 24 hours 

of admission to measure cervical length using the 

CLEAR guidelines. Measurements of the TVCL were 

taken after visualizing the endocervical canal in its 

entirety for 3-5 minutes, with an empty maternal bladder. 

Calipers were placed where the anterior and posterior 

walls of the cervix were sonographically opposed and the 

shortest technically best measurements were used. 

 

Prophylactic antibiotics used included Ceftriaxone 1g 

intravenously every 12 h for 2 days, followed by oral 

amoxicillin 500 mg every 8 h for 5 days. 

 

Betamethasone were given intramuscularly two doses of 

12mg, 24 h apart. The vaginal examination was 

performed only when there was visible evidence of 

cervical changes through transvaginal ultrasonography. 

Monitoring the vital signs of the pregnant woman and the 

fetal heart rate once a day to follow up the fetal distress 

and imminence of labor. Perform NST twice weekly at 

least. 

 

STATISTICAL ANALYSIS 
 

All the statistical analysis was done using the(IBM SPSS 

statisticsVersion20). We used Chi-square test for 

categorical data and independent sample t-test for 

numerical data. For detection of cutoff value and to find 

sensitivity and specificity of test, we used receiver 

operator characteristic curve. The results were 

considered statistically significant with a p-value < 0.05. 

 

RESULTS 
 

This study was conducted on ninety women with 

PPROM. The mean age of women was 28.89±5.3 

years(range18–40 years). The parity ranged between 0 

and 5. There were 42 women who started labor within 7 

days of PPROM and 48 women who started labor after 7 

days. 

 

As shown in Table 1, there was no significant difference 

in age, parity, and GA, while there was a significant 

difference in AFI which is lower in those women 

delivered within 7 days.  

 

Furthermore, there was a significant difference in CL 

which is less in women delivered within 7 days. 

 

The area under the curve for AFI was 0.74 [Figure 1]. 

The validity of AFI in predicting time of labor in women 

with PPROM when the cutoff value was 5 is shown in 

Table 2. 

 

The area under the curve for CL was 0.72 [Figure 2]. The 

validity of CL in predicting the time of labor in women 

with PPROM when the cutoff value was 2 is shown in 

Table 3. 

 

Table 4 shows that there was an increase in specificity 

and positive predictive value (PPV) when we combine 

AFI and CL in prediction of time of labor. 

 



Zaoda et al.                                                                                         World Journal of Advance Healthcare Research  

www.wjahr.com       │      Volume 7, Issue 5. 2023      │      ISO 9001:2015 Certified Journal      │                       10 

Table 1: Demographics and maternal parameters by 

latency at 7 days. 
 

labor 

 ≤7 day >7day P-value 

 ge   year  28.32±6.1 29.28±5.9 0.2 

Parity (0-5) 3.43±2.1 3.37±2.4 0.5 

GA/weeks 32.8±2.9 33.11±3.1 0.6 

AFI 4.17±0.7 4.83±0.9 0.02 

CL 1.81±0.5 2.39±0.8 0.04 

 

 
Figure 1: Receiver operating characteristic curve for 

amniotic fluid index. 

 

 
 

Table 2: Validity of amniotic fluid index in predicting 

time of labor after preterm premature rupture of 

membrane. 
 

AFI 
Labor 

Total 
≤7 day >7day 

≤5 30 22 52 

>5 12 26 38 

total 42 48 90 

Sensitivity=71.42%, specificity=54.16%, PPV=57.69%, 

NPV=68.42%, accuracy=62.22%. PPV: Positive 

predictive value, NPV: Negative predictive value, AFI: 

Amniotic fluid index. 

 

Table 3: Validity of cervical length in predicting time 

of labor among women with preterm premature 

rupture of membrane. 
 

CL 
Labor 

Total 
≤7 day >7day 

≤2 23 17 40 

>2 19 31 50 

Total 42 48 90 

Sensitivity=54.76%, specificity=64.58%, PPV=57.5%, 

NPV=62%, accuracy=60%. PPV: Positive predictive 

value, NPV: Negative predictive value, AFI: Amniotic 

fluid index. 

 

Table 4: Validity of cervical length and amniotic fluid 

index in predicting time of labor after preterm 

premature rupture of membrane. 
 

AFI<5 

+ 

CL<2 

Labor Total 

≤7 day >7day  

Positive 22 5 27 

Negative 20 43 63 

Total 42 48 90 

Sensitivity=52.38%, specificity=89.58%, PPV=81.48%, 

NPV=68.25%, accuracy=72.22%. PPV: Positive 

predictive value, NPV: Negative predictive value. 

 

DISCUSSION 
 

The ability to predict the timing of labor is helpful to 

both the patient and physician. To better counsel our 

patients, we sought to determine whether CL and 

amniotic fluid volume would predict labor in a period of 

<7 days. Our study shows the validity of AFI in 

predicting time of labor in women with PPROM when 

cutoff = 5, and the validity of CL in predicting time of 

labor in women with PPROM when cutoff = 2. 

 

Marion Rouziare et la showed that the factors predicting 

short latency were initial and persistent anamnios, short 

cervical length (< 25 mm) at admission, and the need for 

tocolysis between day 2 and day 7 of the expectant 

period. However the presence of oligohydramnios was 

not predictive of latency, but the existence of anamnios 

was associated with short latency. 

 

Young-Joolee et la. found that the combination of 

cervical length with AFI and SDP can be useful in 

predicting delivery latency. However, it differed with our 

current study in determining the cut-off point for each of 

the variables, as the delivery latency was less than two 

days when ( FI≤7.72, SDP≤3.2, TVCL≤1.69). 

 

This study sought to determine whether CL and AFI 

would independently predict latency in a period of less 

than 7 days and whether there is an increase in PPV if 

used in combination. 

 

Our study showed that there was an increase in 

specificity and PPV when we combine AFI and CL in 
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prediction time of labor,  o women with  FI ≤5 cm and 

CL ≤2 cm had 81.48% ri k of  tarted labor within 7 day  

after PPROM. This result was in agreement with the 

result of several authors.  

 

CONCLUSION 
 

The combination of the amniotic fluid index and cervical 

length led to an increase in the specificity and positive 

predictive value in predicting the timing of the onset of 

labor. The study showed that women who have (AFI < 

5cm, CL < 2cm) after preterm premature rupture of the 

membranes had an 81.48% risk of onset of labor within 7 

days. 

 

Recommendation 

It is recommended to measure cervical length and 

amniotic fluid index in all cases of preterm premature 

rupture of the membranes and to combine them to 

identify patients with a high risk of imminent delivery. 

 

REFERENCES 
 

1. American College of Obstetricians and 

Gynecologists: Premature rupture of membranes. 

Practice Bulletin No. 172, October 2016d. 

2. Bond DM, Middleton P, Levett KM, van der Ham 

DP, et la. Planned early birth versus expectant 

management for women with preterm prelabour 

rupture of membranes prior to 37 weeks gestation 

for improving pregnancy outcome. Cochrane 

Database Syst Rev., Mar 3, 2017; 3(3): CD004735. 

3. Chatzakis C, Papatheodorou S, et la. Effect on 

perinatal outcome of prophylactic antibiotic in 

preterm prelabor rupture of membranes: network 

meta_ analysis of randomized controlled trials. 

Ultrasound Obstet Gyncol, Jan, 2020; 55(1): 20-31. 

4. Chollat C, MD, PhD and; Marret S. Magnesium 

sulfate and fetal neuroprotection: overview of 

clinical evidence. Neural Regen Res., Dec, 2018; 

13(12): 2044–2049. 

5. Cohen G, Shavit M, Miller N, Moran R, Yagur Y, et 

la. Can 17 hydroxyprogesterone caproate (17P) 

decrease preterm deliveries in patients with a history 

of PMC or pPROM? PLoS One, May 12, 2022; 

17(5): e0268397.  

6. Committee on Obstetric Practice. Committee 

Opinion No. 713: Antenatal Corticosteroid Therapy 

for Fetal Maturation. Obstet Gynecol, Aug, 2017; 

130(2): e102-e109. 

7. Cunningham F, Leveno K, Bloom S, Spong CY, 

Dashe J. Williams obstetrics, 25th ed. New York, 

NY: McGraw-Hill Professional, 2018. 

8. Goya M, Bernabeu A, García N, Plata J, et la. 

Premature rupture of membranes before 34 weeks 

managed expectantly: maternal and perinatal 

outcomes in singletons. J Matern Fetal Neonatal 

Med., Feb, 2013; 26(3): 290-3. 

9. Hernandez-Andrade E, Romero R, Ahn H, et la. 

Transabdominal evaluation of uterine cervical length 

during pregnancy fails to identify a substantial 

number of women with a short cervix. J Matern 

Fetal Neonatal Med., Sep, 2012; 25(9): 1682-9. 

10. Hughes DS, Magann EF, Whittington JR,et la. 

Accuracy of the Ultrasound Estimate of the 

Amniotic Fluid Volume (Amniotic Fluid Index and 

Single Deepest Pocket) to Identify Actual Low, 

Normal, and High Amniotic Fluid Volumes as 

Determined by Quantile Regression. J Ultrasound 

Med., Feb, 2020; 39(2): 373-378. 

11. Jantien L van der Heyden et al. Subsequent 

Pregnancy after Preterm Prelabor Rupture of 

Membranes before 27 Weeks&apos; Gestation. AJP 

Rep., Oct, 2013; 3(2): 113-8. 

12. Kachikis A, Eckert LO, Walker C, Bardají A, et la; 

Brighton Collaboration Chorioamnionitis Working 

Group. Chorioamnionitis: Case definition &amp; 

guidelines for data collection, analysis, and 

presentation of immunization safety data. Vaccine, 

Dec 10, 2019; 37(52): 7610-7622. 

13. Kunzier NB, Kinzler WL, Chavez MR, et la. The 

use of cervical sonography to differentiate true from 

false labor in term patients presenting for labor 

check. Am J Obstet Gynecol, Sep, 2016; 215(3): 

372.e1-5. 

14. Lee YJ et al. Amniotic fluid index, single deepest 

pocket and transvaginal cervical length: Parameter 

of predictive delivery latency in preterm premature 

rupture of membranes. Taiwan J Obstet Gynecol, 

Jun, 2018; 57(3): 374-378. 

15. Liang DK, Qi HB, Luo X, et la. Comparative study 

of placental α-microglobulin-1, insulin-like growth 

factor binding protein-1 and nitrazine test to 

diagnose premature rupture of membranes: a 

randomized controlled trial. J Obstet Gynaecol Res., 

Jun, 2014; 40(6): 1555-60. 

16. Lorthe E, Ancel PY, Torchin H, et la. Impact of 

Latency Duration on the Prognosis of Preterm 

Infants after Preterm Premature Rupture of 

Membranes at 24 to 32 Weeks Gestation: A National 

Population-Based Cohort Study. J Pediatr, Mar, 

2017; 182: 47-52.e2. 

17. Mackeen AD, Durie DE, Lin M, Huls CK,et la. 

Foley Plus Oxytocin Compared With Oxytocin for 

Induction After Membrane Rupture: A Randomized 

Controlled Trial. Obstet Gynecol, Jan, 2018; 131(1): 

4-11. 

18. Mackeen AD, Seibel-Seamon J, et la. Tocolytics for 

preterm premature rupture of membranes. Cochrane 

Database Syst Rev., Feb, 2014; 27(2): CD007062. 

19. Marco A K Galletta et al.Comparative analysis of 

Insulin-like growth factor binding protein-1, 

placental alpha-microglobulin-1, phenol and pH for 

the diagnosis of preterm premature rupture of 

membranes between 20 and 36 weeks. J Obstet 

Gynaecol Res., Aug, 2019; 45(8): 1448-1457. 

20. Medley N, Poljak B, Mammarella S, Alfirevi Z. 

Clinical guidelines for prevention and management 

of preterm birth: a systematic review. BJOG, 2018; 

125: 1361. 



Zaoda et al.                                                                                         World Journal of Advance Healthcare Research  

www.wjahr.com       │      Volume 7, Issue 5. 2023      │      ISO 9001:2015 Certified Journal      │                       12 

21. Mehra S, Amon E, Hopkins S, et al. Transvaginal 

cervical length and amniotic fluid index: can it 

predict delivery latency following preterm 

premature rupture of membranes? Am J Obstet 

Gynecol, 2015; 212: 400.e1-9. 

22. Mercer BM, Rabello YA, Thurnau GR, et al. The 

NICHD-MFMU antibiotic treatment of preterm 

PROMstudy: impact of initial amniotic fluid volume 

on pregnancy outcome. Am J Obstet Gynecol, 2006; 

194: 438-45. 

23. Mubarak AM. Transvaginal cervical length and 

amniotic fluid index Can it predict delivery latency 

following preterm premature rupture of membrane?. 

Med J Babylon, 2018; 15: 78-82. 

24. Müller H, Stähling AC, Bruns N, Weiss C, Ai M, et 

la. Latency duration of preterm premature rupture of 

membranes and neonatal outcome: a retrospective 

single-center experience. Eur J Pediatr, Feb, 2022; 

181(2): 801-811. 

25. Perinatal Quality Foundation. Clear guidelines for 

cervical length. Available at: https:// 

clear.perinatalquality.org. Accessed March 20, 2013. 

26. Phillips C, Velji Z, Hanly C, et al. Risk of recurrent 

spontaneous preterm birth: a systematic review and 

meta-analysis.&nbsp; BMJ Open, 2017; 7: e015402. 

27. Rouzaire, M.; Corvaisier, M.; Roumeau, V.; 

Mulliez, A.; Sendy, F.; Delabaere, A.; Gallot, D. 

Predictors of Short Latency Period Exceeding 48 h 

after Preterm Premature Rupture of Membranes. J. 

Clin. Med., 2021; 10: 150.  

28. Saade GR, Thom EA, Grobman WA, et la. Eunice 

Kennedy Shriver National Institute of Child Health 

and Human Development Maternal-Fetal Medicine 

Units (MFMU) Network. Cervical funneling or 

intra-amniotic debris and preterm birth in 

nulliparous women with midtrimester cervical 

length less than 30 mm. Ultrasound Obstet Gynecol, 

Dec, 2018; 52(6): 757-762. 

29. Society for Maternal-Fetal Medicine (SMFM). 

Electronic address: pubs@smfm.org; McIntosh J, 

Feltovich H, Berghella V, Manuck T. The role of 

routine cervical length screening in selected high- 

and low-risk women for preterm birth prevention. 

Am J Obstet Gynecol, Sep, 2016; 215(3): B2-7. 

30. Tchirikov M, Schlabritz-Loutsevitch N, Maher J, 

Buchmann J, Naberezhnev Y, Winarno AS, Seliger 

G. Mid-trimester preterm premature rupture of 

membranes (PPROM): etiology, diagnosis, 

classification, international recommendations of 

treatment options and outcome. J Perinat Med. Jul 

26, 2018; 46(5): 465-488. 

31. Thomson AJ; Royal College of Obstetricians and 

Gynaecologists. Care of Women Presenting with 

Suspected Preterm Prelabour Rupture of Membranes 

from 24+0 Weeks of Gestation: Green-top Guideline 

No. 73. BJOG., Aug, 2019; 126(9): e152-e166. 


