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Predictive factors for latency period in viable pregnancies 
complicated by preterm premature rupture of the 
membranes
Preterm prematür membran rüptürü ile komplike viabl 
gebeliklerde latens süresini öngörü faktörleri
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Özet
Amaç: Bu çalışmada, preterm prematür membran rüptürü ile komplike gebelerde latens süresini öngörmede etkili olabilecek bazı klinik ve laboratuvar 
parametrelerini değerlendirmeyi amaçladık.
Gereç ve Yöntemler: Çukurova Üniversitesi Tıp Fakültesi Hastanesi’ne 1.1.2013 ve 31.12.2013 tarihleri arasında PEMR tanısı ile yatırılan 24-34 gebelik 
haftaları arasındaki 65 gebe hasta çalışmaya dahil edilmiştir. Hastaların serum CRP, prokalsitonin, sedimentasyon hızı, lökosit sayısı ve servikal uzunluğu 
(transvaginal ultrasonla ölçülmüştür) latens süresi ile korelasyon açısından değerlendirilmiştir.
Bulgular: Parametrelerin hiçbiri latens süresi ile korele olarak bulunmamıştır. Fakat, servikal uzunluğu <25 mm olan hastaların latens süresinin daha kısa 
olduğu bulunmuştur.
Sonuç: Preterm prematür membrane rüptürü her ne kadar infeksiyöz temelli veya infeksiyöz komplikasyonlara açık bir hastalık olsa da, major infeksiyöz 
belirteçler latens süresini öngörmede faydalı olmamaktadır. Bu hastaların, eğer servikal uzunlukları <25 mm ise daha erken doğum yapacakları beklenebilir 
ve tersiyer bir merkeze daha erken refere edilebilirler. J Turk Soc Obstet Gynecol 2015;1:30-3
Anahtar Kelimeler: Servikal uzunluk ölçümü, fetal zarların prematür rupture, yenidoğan, prematüre hastalıkları, prematür doğum, gebeliğin 
komplikasyonları, infeksiyöz

Çıkar Çatışması: Yazarlar bu makale ile ilgili olarak herhangi bir çıkar çatışması bildirmemiştir.

Abstract

Objective: In this study, we aimed to evaluate some laboratory and clinical factors in the prediction of latency period for pregnant patients complicated 
with preterm premature rupture of the membranes.
Materials and Methods: Sixty-five pregnant patients between 24 and 34 weeks of gestation, who were admitted to University of Çukurova School of 
Medicine Hospital with the diagnosis of preterm premature rupture of the membranes (PPROM) between January 01, 2013 and December 31, 2013, 
were included in this study. Serum CRP, procalcitonin, sedimentation rate, leukocyte count and cervical length (measured with transvaginal ultrasound) of 
patients were analyzed for the correlation with the latency period.
Results: None of the parameters were found to be correlated with the latency period. However, patients with cervical length of <25 mm were found to 
have shorter duration of latency.
Conclusion: Although preterm premature rupture of the membranes is thought to be either an infection-based disease or a disease increasing the risk of 
infectious complications, major infection markers are not found to be helpful criteria for the prediction of latency period. Patients with a cervical length of 
<25 mm can be expected to deliver earlier and, therefore, can be referred to a tertiary center earlier. J Turk Soc Obstet Gynecol 2015;1:30-3
Key Words: Cervical length measurement, fetal membranes premature rupture, infant, premature diseases, premature birth, pregnancy complications, 
infectious
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Introduction

The term premature rupture of the membranes is defined as 
the leakage of the amniotic fluid before the onset of labor. If 
it occurs before 37 weeks of gestation, it is defined as preterm 
premature rupture of the membranes (PPROM). PPROM 
is estimated to occur in 2-3.5% of pregnancies(1). It is an 
important obstetric problem, because it is related to serious 
maternal and fetal complications. These complications include 
chorioamnionitis, placental abruption, oligohydramnios, 
fetal pulmonary hypoplasia, fetal extremity contractures, 
umbilical cord prolapse, and stillbirth. Furthermore, PPROM 
also increases neonatal complications related to preterm birth 
and infections (neonatal sepsis). Therefore, the diagnosis and 
management of PPROM is of critical importance in order to 
avoid serious fetal, maternal and neonatal consequences(2).
Several studies showed limited or no benefit of prolongation 
of pregnancies complicated by PPROM beyond 34 weeks of 
gestation(3). Despite antibiotic and steroid therapies, no benefit 
for the fetus is expected, therefore, delivery should be offered to 
these pregnants in order to prevent potential maternal infectious 
complications(4). However, pregnancies between 34 weeks and 
24 weeks may benefit from conservative approach(5). These 
patients should be given corticosteroids for lung maturation 
together with the use of empiric antibiotics for the prophylaxis 
against infectious complications.
During expectant management of these patients, currently, there 
is no clinical or laboratory parameter to project the spontaneous 
labor and delivery time, so called latency period. Determination 
of latency period is essential in patients with PPROM in order to 
initiate treatments, transport patient to an adequately equipped 
unit, and inform and organize neonatology team on time. In this 
study, we aimed to investigate the efficacy of various laboratory 
and clinical parameters in predicting the latency period for 
patients with PPROM. 

Materials and Methods

In this retrospective study, we analyzed the data of 65 pregnant 
patients who were admitted to University of Çukurova School 
of Medicine Hospital with the diagnosis of PPROM between 
January 1, 2013 and December 31, 2013. We retrieved patients’ 
data from our institution’s archive records.
All patients were between 24 and 37 weeks of gestation. 
PPROM diagnosis was established by either the visualization 
of evident amniotic fluid passing from the cervical canal during 
speculum examination or by vaginal pH above 6 in the posterior 
fornix. In order to exclude false positive cases, patients, whose 
speculum examination revealed blood or semen contamination 
or bacterial vaginosis, were excluded from the study, unless 
evident amniotic fluid passing from cervical canal is seen. 
Multiple pregnancies and pregnancies with PPROM before 24 
weeks of gestation were excluded from the study.
Patients’ serum parameters (CRP, leukocyte count, sedimentation 
rate, procalcitonin) and cervical length (measured by 

transvaginal ultrasound) were noted at the time of the initial 
diagnosis of PPROM.
All patients at or beyond 34 weeks of gestation were offered 
immediate delivery, but some (four patients) chose to proceed 
their pregnancy. Patients between 24 and 34 weeks of gestation 
were followed up after betamethasone administration. These 
patients were given amoxicillin and spiramycine for one week 
and then discharged without any treatment unless vaginal or 
urinary cultures are sensitive to empirically given antibiotics. 
They are closely followed up on outpatient basis until 34 weeks 
and delivered thereafter.
For this study, we got ethical approval from our institution’s 
local ethics committee. SPSS version 16 was used for statistical 
analyses (descriptive statistics, student’s t-test, ANOVA 
and correlation studies) and a p value of less than 0.05 was 
considered statistically significant.

Results

Demographic and clinical characteristics of patients and the 
number of patients with the most important risk factors for 
PPROM (prior PPROM, DM, polyhydramnios, smoking) are 
shown on Table 1. Median gravidity and parity of patients are 
shown on Tables 2 and 1, respectively.
Patients are divided into three groups according to their 
gestational age (24-28, 29-33 and 34-36). Mean latency periods 
and mean gestational ages at delivery in these groups are shown 
on Table 2.
Mean C-reactive protein (CRP), sedimentation rate, procalcitonin 
and leukocyte counts at the time of PPROM diagnosis is shown on 
Table 3. There was no statistically significant correlation between 
these laboratory parameters and the latency period in groups.
The mean cervical length, which was measured transvaginally, 
was 31.67±6.5 mm (20-41). There was no correlation between 
cervical length and the latency period (p>0.05). However, 
when cervical length cut off point is set at 25 mm and patients 
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Table 1. Demographic and clinical characteristics of patients and 
number of patients with risk factors for preterm premature rupture 
membranes (PPROM)

Mean±SD (min-max)

Age 27.82±6.6 (19-43)

Prior vaginal birth 0.63±0.9 (0-4)

Prior C/S 0.45±0.8 (0-3)

Gestation week at the time of diagnosis 31.62±4.0 (24-36) 

Risk factors for PPROM Number of patients (%)

Prior PPROM 5 (8%)

Smoking 7 (11%)

DM 6 (9%)

Polyhydramniosis 0 (0%)

PPROM: Preterm premature rupture membranes, SD: Standart deviation
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are divided into two groups (group 1: <25 mm and group 2: 
≥25 mm), mean latency periods of groups were 0.14 and 3.36 
weeks, respectively (p<0.05).
Twenty-seven (42%) patients delivered vaginally whereas 38 
(59%) patients delivered by cesarean section (C/S). Cesarean 
indications were having previous C/S in 18 patients and for 
other obstetric indications in 20 patients. Sixty-two (95%) 
patients delivered live babies and 3 (5%) had stillbirth. Obstetric 
outcomes of patients are summarized on Table 4. Also, the mean 
Apgar scores of live born babies are shown on Table 5.
Thirty-three born babies (51%) were male and 32 were female 
(49%).
The total hospitalization days needed are given on Table 6. 
There was a statistically significant difference between the 
groups (p<0.001); most hospitalized patients were between 24-
28 weeks, as expected.
One patient with PPROM at 26th week developed 
chorioamnionitis at 3th week during follow-up and immediately 
delivered thereafter with an Apgar score of 8/9. The newborn was 
hospitalized for 8 days and discharged without any morbidity. 

Discussion

Main morbidity and mortality rates for pregnancies complicated 
by PPROM vary among different gestational ages. As gestational 
age advances, perinatal outcomes improve. While the worst 
perinatal outcome for pregnancies diagnosed with PPROM is 
expected to occur in pregnancies before viability (generally 
accepted as 24 weeks of gestation), the best outcome is expected 
after 34 weeks. 
Although the causes of PPROM are multifactorial, infection 
has a leading role both as the cause and the consequence(6). 
Ascending vaginal microorganisms secrete various enzymes 
that weaken the amniotic membrane and lead to PPROM. 
Initially, these microorganisms cause subclinical infections 
and later, these are followed by clinical infections such as 
chorioamnionitis and fetal infections. Thus, the latency period 
is thought to be prolonged by the antibiotic administration and 
this is found to be effective in various studies(6-8).
PPROM is generally thought to be an infection-based disease. 
Serum markers of infectious diseases can therefore be expected 
to rise during the progression of the disease. The aim of this 
study was to test the efficacy of infection markers to help 
predict the level of the disease on route to delivery. Widely 
used infection markers such as leukocyte count, procalcitonin, 
sedimentation rate and CRP were used. However, we were 
unable to find a direct correlation between the levels of these 
markers and the latency period of PPROM.
Although procalcitonin was found to be increased in patients with 
PPROM, Torbe et al. did not find a direct correlation between 
serum procalcitonin levels and the latency period(9,10). However, 
to the best of our knowledge, there is no study directly investigated 
the correlation of the levels of CRP, sedimentation and leukocytosis 
with the latency period. These parameters are shown to increase 
in patients with PPROM who are complicated by chorioamnionitis 
leading to immediate delivery(10). One of our patients, who had 
PPROM at 26 weeks of gestation, developed chorioamnionitis 
after four weeks of a conservative follow-up. At the time of the 
diagnosis of chorioamnionitis, high CRP (24.6 mg/dl), leukocyte 
(22.000), sedimentation rate (100 mm/h) and procalcitonin (0.31) 
levels were found. Therefore, follow-up of these parameters may 
be helpful in the early diagnosis of chorioamnionitis.
Cervical length is another important prognostic parameter in 
the preterm delivery(11). Cervical length did not correlate with 

Table 4. The obstetric outcomes of patients

Gestational weeks n Vaginal birth (n) (%) C/S (n) (%) Birth weight Mean±SD 
(min-max)

Live birth (n) (%) Stillbirth (n) (%)

24-28 13 6 (46%) 7 (54%) 1151.51±538.7 (540-2220) 11 (85%) 2 (15%)

29-33 25 10 (40%) 15 (60%) 1831.04±496.2 (1000-2700) 24 (96%) 1 (4%)

34-36 27 11 (41%) 16 (59%) 2496.92±351.2 (1710-3160) 27 (100%) 0 (0%)

Total 65 27 (42%) 38 (58%) 1963.53±677.1 (540-3160) 62 (95%) 3 (5%)

SD: Standart deviation

Table 3. Mean levels of infection markers at the time of diagnosis

Mean±SD (min-max)

C-Reactive protein (mg/dl) 1.98±4.3 (0-25)

Sedimentation rate (mm/h) 35.31±19.9 (1-100)

Leucocyte 12.495±386.2 (1.100-22.500)

Procalcitonin (ng/ml) 0.09±0.1(0.02-0.31)

SD: Standart deviation

Table 2. Mean latency periods and gestational weeks at delivery

Gestational 
weeks

n Latency period 
(weeks)
Mean±SD 
(min-max)

Mean gestational 
week at delivery 
Mean±SD 
(min-max)

24-28 13 2.99±3.3 (0-10) 28.31±3.6 (24-34)

29-33 25 1.65±1.7 (0-7) 35.42±1.8 (29-34) 

34-36 27 0.39±0.8 (0-4) 35.81±1.1 (34-39)

Total 65 1.39±2.1 (0-10) 33.01±3.5 (24-39)

SD: Standart deviation
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the latency period in our study. However, when cervical length 
is subgrouped into two with the cut-off point 25 mm, we found 
significantly shorter latency periods in patients with less than 
25 mm. Indeed, Fischer et al. also did not find correlation 
between cervical length (measured by translabial ultrasound) 
and latency period in their study(12). However, in this study, 
a cervical length of less than 25 mm was not associated with a 
shorter latency period. 
Limitation of our study is that, we offer immediate delivery 
to patients after 34 weeks of gestation. Therefore we cannot 
directly make correlation studies in this subgroup. 
In conclusion, baseline maternal serum parameters (CRP, 
leukocyte count, sedimentation rate, procalcitonin) are not 
found to be helpful in predicting the latency period. Likewise, 
cervical length is not correlated with the latency period. 
However, not surprisingly, patients with PPROM and short 
cervix (less than 25 mm) can be expected to deliver earlier. 
Further studies with these and other parameters are needed 

to be conducted in order to successfully estimate the latency 
period in patients with PPROM.
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Table 6. Total hospitalization days of patients

Gestational weeks Number of days
Mean±SD (min-max)

24-28 13.92±10.4 (3-34)

29-33 10.16±6.4 (4-32)

34-36 3.70±1.6 (2-9)

Total 8.23±7.3 (2-34)

SD: Standart deviation

Table 5. Mean Apgar scores of liveborn babies

Gestational 
weeks

n 1st min Apgar
Mean±SD 
(min-max)

5th min Apgar
Mean±SD 
(min-max)

24-28 11 6.36±2.2 (1-9) 7.64±2.5 (1-10)

29-33 24 7.58±1.5 (3-9) 9.17±0.9 (7-10)

34-36 27 7.81±1.5 (4-9) 9.33±1.0 (7-10)

Total 62 7.47±1.7 (1-9) 8.97±1.5 (0-10)

SD: Standart deviation


