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Preterm premature rupture of membranes 
(PPROM) complicates 1-5% of pregnancies and is 
defined as spontaneous rupture of amniotic mem-
branes before 37 weeks, also, it is an important clin-
ical condition, responsible for one-third of preterm 
births.1,2 PPROM also exposes pregnant women to 
risks of chorioamnionitis, placental abruption, cord 
prolapse, and urgent delivery.1 

Before 24 weeks of gestation, also referred to as 
pre-viable PPROM, appears in 3.7 out of every 1,000 
births.3 Beydoun and Yasin reported the survival rate 
of babies born before 25 weeks of gestation as 0%.4 
However, perinatal survival rates have increased in 
the last thirty years due to advances in neonatal care 

but studies have reported survival rates of 12-96%, 
and the difference is huge.5,6 If PPROM occurs be-
fore the previable week of pregnancy, pulmonary hy-
poplasia risk appears up to 70%.7 It is a significant 
complication with a high mortality rate. Pulmonary 
hypoplasia is related to the gestational age at which 
membrane rupture occurs and whether oligohydram-
nios is present or not. PPROM has also been shown 
to be associated with neurodevelopmental impair-
ment and neonatal white matter damage.7 

Data regarding the outcomes and prognostic fac-
tors of pregnancies with pre-viable PPROM are rela-
tively limited and vary. Therefore, as clinicians, 
counselling these patients is still a challenge. Because 
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of the conflicting outcomes of extremely preterm in-
fants suffering from pre-viable PPROM, American 
College of Obstetricians and Gynecology suggests 
that women presenting with pre-viable PPROM 
should be counseled regarding the risks and bene-
fits of expectant management versus immediate de-
livery.8 

In this study, we aimed to evaluate the maternal, 
fetal, and neonatal results of pregnant women with 
PPROM before and after 24 weeks of gestation at our 
tertiary education and research hospital. 

 MATERIAL AND METHODS 
This study was performed as a retrospective obser-
vational study that spanned September 1, 2018 to  
September 30, 2020 at a tertiary education and re-
search hospital with an annual number of approxi-
mately 5,000 births. It was identified that 141 cases of 
PPROM occurring at the gestational age between 
12+0 and 33+6 weeks. Written informed consent was 
obtained from all patients. Ethics approval was ob-
tained from the Health Sciences University Ümraniye 
Training and Research Hospital Ethics Committee 
(date: September 17, 2020, no: 22131). The study 
was conducted in accordance with the Helsinki Dec-
laration principles. Cases presented with iatrogenic 
rupture of membranes and congenital anomalies were 
excluded. Both singleton and multiple pregnancies 
were included. Before 24 weeks of gestation seven 
pregnant women opted termination of pregnancy. The 
clinical records of 134 pregnant women and neonates 
were evaluated. Viability was defined as being at or 
after 24 weeks of gestation or having an estimated 
fetal weight of 500 gr and above. To asses the sur-
viving neonates’ short- term outcomes we investi-
gated, intraventricular hemorrhage [(IVH), Grade 3, 
4], bronchopulmonary dysplasia (BPD), retinopathy 
of prematurity [(ROP), Stage 3 or higher], necrotiz-
ing enterocolitis (NEC), and contracture deformities 
rates.  

PREGNANCY MANAGEMENT 
The gestational week of the patients was calculated 
with the last menstrual period and first -trimester ul-
trasonography findings. It was observed that each pa-
tient underwent a sterile speculum examination for 

PPROM confirmation. Diagnosis of membrane rup-
ture was made when direct water leakage was ob-
served or when placental alpha microglobulin-1 
protein marker test (AmniSure ROM Test; QIAGEN 
Sciences, AmniSure GMBH, Gießen, Germany) was 
positive. Each patient was evaluated by ultrasonog-
raphy for fetal well-being, and it was observed that 
amniotic fluid volume and fetal anomaly screening 
were also performed. 

The family was given counselling about perina-
tal outcomes. Termination option was offered to all 
patients with pre-viable PPROM. The expected treat-
ment was performed for the patients that had no 
symptoms which met Gibbs' clinical criteria for 
chorioamnionitis. Gibbs’ criteria include a tempera-
ture of at least 37.8 °C, as well as two or more of the 
following: fetal tachycardia, maternal tachycardia, 
uterine sensitivity, bad smell of amniotic fluid, and 
maternal leukocytosis. Expectantly managed preg-
nancies were followed as inpatients at the beginning.9 

When we were sure of the maternal and fetal reas-
suring, the patients were followed up weekly as out-
patients. After two days of intravenous ampicillin (2 
grams every 6 hours), oral amoxicillin was adminis-
tered for five days. Pregnants were monitored by 
daily vital signs and body temperature, twice weekly 
C-reactive protein, and leukocytes. Fetal well-being 
was monitored by daily non-stress test and weekly 
assessment of amniotic fluid index. To check for 
signs of cervicitis, the patients also received vaginal 
and cervical swabs. 

A single course of antenatal corticosteroids was 
administered to all pregnant women who were con-
sidered to have reached the viable gestational week. 
The choice of administration after 22 completed ges-
tational weeks in pre-viable PPROM patients varied 
due to the attending doctor’s discretion. Tocolytics 
were also administered to enable the use of steroids to 
promote lung maturity. Continued to be expected 
management unless there were chorioamnionitis, un-
controllable painful uterine contractions by tocolysis, 
and abnormal fetal heart rate pattern. Indications for 
a caesarean section included suspected fetal distress, 
previous uterine surgery, fetal malpresentation, and 
placental abruption. 
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STATISTICAL ANALYSIS 
Data were analysed using the SPSS ver. 22.0 (SPSS, 
IBM, Chicago, IL). The Kolmogorov-Smirnov test 
was used to analyse the normality of the data. Quali-
tative variables were expressed as counts and per-
centages, and quantitative variables were expressed 
as mean±SD or interquartile range, as suitable. The 
data were analysed by using the Pearson χ2-test or the 
Fisher’s exact test and continuous variables using the 
Mann-Whitney U test and the Student’s t-test, as ap-
propriate. Multivariable logistic regression analyses 
were also performed controlling for confounding 
variables. Statistical significance was considered with 
p value ≤0.05. 

 RESULTS 
Demographic and obstetric outcome data of preg-
nancies with pre-viable (before 24 weeks of gesta-
tion) and viable (after 24 weeks of gestation) PPROM 

(n=134) are presented in Table 1. Of the cases, 121 
were singleton and 13 were twin pregnancies. The 
fetus identified as having PPROM was included in 
the analyses for each twin pregnancy. There was no 
statistically significant difference between singleton 
and twin pregnancies in terms of demographic data 
and median gestational ages at PPROM. The com-
mon maternal demographic and clinical data were 
similar in pre-viable and viable PPROM groups 
(Table 1).  

The rate of being anhydramnios at initial was 
higher in the pre-viable PPROM group than the vi-
able PPROM group (45.2% vs. 14.1% p=0.003, re-
spectively). The rate of administration corticosteroids 
for fetal lung maturation was higher in the viable 
PPROM group than the pre-viable PPROM group in 
relation to the prophylaxis protocol applied. Cae-
sarean section and neonatal intensive care unit 
(NICU) admission rates were higher in the viable 

Pre-viable PPROM (n=42) Viable PPROM (n=92) p value 
Maternal age (years) 28 (26-32) 30 (25-34) 0.547a 
Gravida 2 (1-4) 2 (1-3) 0.936a 
Parity 1 (0-2) 1 (0-2) 0.985a 
Cervical length (mm) 0 (0-30) 23 (0-35) 0.479a 
History of PPROM 1 (2.4) 1 (1.1) 0.523b 
Smoking 3 (7.1) 3 (3.3) 0.372b 
Multiple pregnancy 4 (9.5) 9 (9.8)   >0.99b 
Gestational age at PPROM (week) 19.1 (16.8-21.6) 29.5 (26.6-32.3) <0.001a 
Latency (day) 5 (2-34) 4 (1-19) 0.131a 
Antenatal steroid 17 (40.4) 74 (80.4) <0.001b 
Being anhydramnios at initial 19 (45.2) 13 (14.1) 0.003b 
Gestatioanal age at birth (week) 22.1 (18.2-26.2) 32.4 (29.5-33.5) <0.001a 
Birthweight (gram) 552 (200-870) 1,758 (1,200-2,158) <0.001b 
APGAR 1’ 0 (0-5) 7 (5-8) <0.001a 
APGAR 5’ 0 (0-7) 8 (7-10) <0.001a 
Live birth 29 (69.0) 90 (97.8) <0.001b 
Caesarean section 8 (27.5) 60 (65.2) <0.001b 
NICU admission 15 (51.7) 79 (87.7) 0.003b 
Chorioamnionitis 2 (4.9) 3 (3.3) 0.644b 
Placental abruption 0 (0) 3 (5.1) 0.812b 
Retained POC 17 (40.4) 2 (2.2) <0.001b 
Maternal sepsis 0 (0) 0 (0) - 
Maternal death 0 (0) 0 (0) - 

TABLE 1:  Demographic and obstetric outcomes of patients with pre-viable (before 24 weeks of gestation) and viable  
(after 24 weeks of gestation) PPROM.

Data presented as fraction (%) and interquartile range as appropriated; aMann-Whitney U test; bChi-squared test; PPROM: Preterm premature rupture of membranes;  
NICU: Neonatal intensive care unit; POC: Products of conception.
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PPROM group than the pre-viable PPROM group 
(65.2% vs 27.5% p<0.001 and 87.7% vs 51.7% 
p=0.003, respectively). APGAR scores were higher, 
neonatal exitus rates were lower in the viable 
PPROM group. There were no neonatal contracture 
deformities in the groups. Maternal adverse outcomes 
such as placental abruption, and chorioamnionitis 
were not significantly different in the pre-viable and 
the viable PPROM groups. There were no cases of 
maternal sepsis and death in either group. Retained 
products of conception (POC) rate was higher in pre-
viable PPROM group than in viable PPROM group 
(40.4% vs 2.2% p<0.001, respectively). Delivery and 
survival outcomes are summarized in Figure 1. BPD 
and NEC rates were higher in the pre-viable PPROM 
group than in the viable PPROM group (13.8% vs 
1.2% p<0.001 and 6.9% vs 0.0% p=0.032, respec-
tively). Neonatal sepsis, IVH, and ROP rates were 

not found statistically different. While the overall sur-
vival to discharge rate based on the total number of 
expected managed pregnancies was 33.3% (14/42) in 
pre-viable PPROM group it was 93.4% (86/92) in the 
viable PPROM group (p<0.001).  

A logistic regression analysis demonstrated that 
significant predictors of neonatal survival rate at dis-
charge were gestational age at diagnosis, corticos-
teroid prophylaxis for fetal lung maturation, and 
route of delivery. Multivariable regression analysis 
demonstrated that the only independent predictor 
for survival rate at discharge was gestational age at 
diagnosis [odds ratio (OR): 1.34, 95% confidence 
interval (CI): 1.13, 1.19, p=0.001] (Table 2). 
Twenty two weeks’ cut-off would be most relevant 
to being alive at discharge in the receiver operating 
characteristic (ROC) curve analysis (AUC: 0.82, 95% 
CI: 0.71, 0.93). 

FIGURE 1: Flow chart with summary of outcomes of PPROM cases. 
PPROM: Preterm premature rupture of membranes; ROP: Retinopathy of prematurity; IVH: Intraventricular hemorrhage; BPD: Bronchopulmonary dysplasia; NEC: Nec-
rotizing enterocolitis.

141 
pregnancies 
with PPROM

(49) pregnancies  
between 12+0-23w6d 

weeks

7 elected 
termination

86 survived to 
hospital discharged 

(93.4%)

14 survived to  
hospital discharged 
(33.3%) p<0.0001

42 
pregnancies 
expectantly 
managed

13 fetal deaths 
29 live birth 
15 neonatal 

deaths

2 fetal deaths 
90 live births 

4 neonatal deaths

n:90 14.4% sepsis 
25.6% ROP 
7.8% IVH 
1.2% BPD 
0.0% NEC

n:29  
13.8% sepsis 
10.3% ROP 
13.8% IVH 

13.8% BPDp<0.0001 
6.9% NECp=0.032

92 pregnancies  
between 24+0-33+6 weeks



Ayşegül ÖZEL et al. JCOG. 2023;33(4):228-35

232

The pregnancies with pre-viable PPROM were 
stratified again based on gestational age into (12.0-
19.6 weeks), and (20.0-23.6 weeks) PPROM groups. 
Median values of gestational ages, latency periods, 
cervix lengths, and birth weeks were not found sig-
nificantly different (Table 3). Median birth weight 
was found lower in 12.0-19.6 weeks than in 20.0-23.6 
weeks close to the statistical significance (p=0.043). 
Amniotic fluid amount at initial, fetal death, neonatal 

death, postnatal adverse outcome rates, and the inci-
dence of survival at discharge were not found signif-
icantly different between these subgroups.  

 DISCUSSION 
The principle findings demonstrated that the only fac-
tor that was significantly related to survival at dis-
charge was gestational age at PPROM diagnosis in 
this study. Expectant management in pre-viable 

Single variable regression analysis  Multivariable regression analysis 
OR (95% CI) p value OR (95% CI) p value 

Gestational age at diagnosis 1.34, (1.11-1.58) 0.001 1.34, (1.12-1.58) 0.001 
Corticosteroid prophylaxis 0.25, (0.07-0.83) 0.024 0.32, (0.08-2.02) 0.62 
Being anhydramnios at initial 0.44, (0.12-1.60) 0.21  
Route of delivery 1.06, (1.03-1.74) 0.016 0.95, (0.89-1.78) 0.27 
Latency period 0.98, (0.96-0.99) 0.04 0.99, (0.97-1.00) 0.23 
Birth week 1.02, (0.92-1.13) 0.65 1.06, (0.98-1.14) 0.103 
Birth weight 1.00, (0.99-1.00) 0.503 1.00, (1.00-1.00) 0.65 

TABLE 2:  Single variable and multivariable regression analysis of maternal risk factors affecting neonatal survival rate at discharge.

OR: Odds ratio; CI: Confidence interval.

12-20 w PPROM 20-24 w PPROM p value 
GA at PPROM 17.0 (15.9-18.0) 22.4 (21.6-23.0) <0.001a 
Latency, day 5.5 (1.0-59.5) 12.0 (3.0-34.0) 0.951a 
Cervix, mm 0 (0-40) 11 (0-36) 0.974a 
Birth week 19.5 (16.6-26.1) 24.0 (23.3-28.6) 0.061a 
Birth weight, gram 269 (150-800) 758 (555-1030) 0.043a 
Being anhydramnios at initial n, % 11/21, 55.0% 8/21, 38.1% 0.968b 
TOP n, % 4/25, 16.0% 3/24,12.5% 0.865b 
IUFD n, % 9, 42.8% 4, 19.1% 0.116b 
Neonatal death n, % 7/12 8/17 0.550b 

58.3% 47.0% 
<24 h 5/7, 71.4% 5/8, 62.5% 
24 h-7 d 1/7, 14.2% 1/8, 12.5% 
>7 d 1/7, 14.2% 2/8, 25.0%  
Sepsis 1/12, 8.3% 3/17, 17.6% 0.622c 
NEC n, % 1/12, 8.3% 1/17, 5.8% >0.99c 
IVH n, % 2/12, 16.6% 2/17, 11.7% >0.99c 
ROP n, % 1/12, 8.3% 2/17, 11.7% >0.99c 
BPD n, % 1/12, 8.3% 3/17, 17.6% 0.622c 
Survival at discharge n, % 5/21, 23.8% 9/21, 42.8% 0.190b 

TABLE 3:  Clinical characteristics and neonatal survival and morbidity outcomes of pregnant women with PPROM before 24 weeks of 
gestation.

Data presented as fraction (%) and interquartile range as appropriated; aMann-Whitney U test; bChi-squared test; cFisher exact; PPROM: Preterm premature rupture of membranes; 
TOP: Termination of pregnancy; IUFD: Intrauterine fetal demise; NEC: Necrotizing enterocolitis; IVH: Intraventricular hemorrhage; ROP: Retinopathy of prematurity;  
BPD: Bronchopulmonary dysplasia.



PPROM does not increase severe maternal morbidity 
and mortality. In pre-viable PPROM patient group, 
the average live birth and baby take-home rates were 
69% and 33%, respectively. In the subgroup analysis 
of pre-viable PPROM patients, this study could not 
show a significant difference in severe neonatal mor-
bidity, neonatal mortality, and survival discharge 
rates. 

There are limited data regarding pre-viable 
PPROM outcomes in the recent literature. Similar 
outcomes to ours have been reported for PPROM 
before viability in recent literature.10-16 Accumulated 
data shows that there is still a high risk of short and 
long-term severe morbidity among survivors. Un-
fortunately, no clinical evidence has been demon-
strated to reliably predict pregnancy outcomes at the 
time of initial diagnosis of pre-viable PPROM so 
far. 

In the present study, neonatal outcome was not 
influenced by the amount of amniotic fluid or sever-
ity of oligohydramnios. However, in a recent review 
by Ladella et al. on 117 PPROM patients, they 
showed that the development of oligohydramnios 
after PPROM is associated to lower Apgar scores and 
longer hospitalization in the NICU.17 Another study 
demonstrated that there is a statistically significant 
relationship between neonatal survival and the sever-
ity of oligohydramnios.18 Although it was reported 
between 3.7% to 29.4% rate, we found no contrac-
ture deformities in this PPROM cohort.12,19 These re-
ports have also demonstrated that a longer latency 
period and a later gestational age at membrane rup-
ture are significantly associated with a high survival 
rate. In a study in which 104 patients with PPROM at 
20-23 6/7 weeks of gestation were included and 51 
neonates continued to survive, no severe neonatal 
morbidity was observed in 52.9% of the survivors, 
and prolongation of the latency period and an in-
crease in the gestational week at birth were associ-
ated with increased survival. In particular, PPROM 
at 22 gestational weeks or beyond (adjusted OR: 12.2, 
95% CI: 3.3, 44.8) and a latency period of 7 days or 
more (adjusted OR: 10.1, 95% CI: 3.2, 31.6) were 
statistically significantly associated with overall sur-
vival. The same two variables were statistically sig-
nificantly associated with neonatal survival with no 

severe morbidity.12 In a study by Sorano et al., which 
included 66 patients who developed PPROM be-
tween gestational weeks of 20-23 6/7, it was found 
that the per-one day increase in gestational age at 
which rupture occurs and the per one-day increase in 
latency period increase neonatal survival without sig-
nificant neonatal morbidity (adjusted OR: 1.37, 95% 
CI: 1.03, 1.83 and adjusted OR 1.11, 95% CI 1.02, 
1.21, respectively).19 However, in multivariate anal-
ysis, it was found that only the gestational age at 
membrane rupture maybe predict survival at dis-
charge as a neonatal outcome (adjusted OR: 1.34 
95% CI: 1.13, 1.59). In the ROC curve analysis, it 
was demonstrated that 22 weeks’ cut-off would be 
most relevant to being alive at discharge (AUC: 0.82, 
95% CI: 0.71, 0.93). 

Esteves et al. claimed that having more than 750 
g birthweight was associated with a lower mortality 
rate for newborns and a lower risk of developing at 
least one serious morbidity at birth over to 917 g and 
27 weeks.15 We could not find an association between 
birth weight and adverse neonatal outcome. In our re-
sults, this lack of the association between neonatal 
outcome and all risk factors such as latency period, 
amniotic fluid amount, and birthweight, could be ex-
plained by the small sample size and the higher peri-
natal losses, especially for the PPROM before 24 
weeks. Although our results were such, based on our 
general clinical observation, and we think that pro-
longing intrauterine stay will better the neonatal out-
come. 

Termination of pregnancy is a legal situation ac-
cording to Türkiye law. In our clinic following the 
initial diagnosis of pre-viable PPROM, patients are 
counselled extensively and they could decide 
whether to continue or not the pregnancy. It is a con-
troversial issue because neonatal survivals have been 
reported very differently (20-80%) in studies and 
there is a great difference in morbidity among sur-
vivors (30-100%).5,19-22 In our findings, live birth rate 
was 69%, survival rate at discharge was 33% for pre-
viable PPROM patients. After birth, 44.8% of 
neonates experienced severe morbidity. The rates of 
BPD, IVH, ROP, and NEC were 13.8%, 13.8%, 
10.3%, and 6.9%, respectively. In their review, Wa-
ters and Mercer reported an overall survival rate of 
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44%, based on findings of different pre-viable 
PPROM studies.3 In the same review, they reported 
the rates of BPD, IVH, ROP and, NEC were 29.1%, 
5%, 4.6%, and 4%, respectively.3 This wide varia-
tion may be associated with improvements in neona-
tal care over the years. Another factor is that due to 
the low incidence of pre-viable PPROM, some stud-
ies have a wide range of gestational age at the diag-
nosis of PPROM, as in our study. In the present 
study, a probability chart that shows probability of 
survival at discharge according to the gestational age 
at PPROM diagnosis between 12.0 and 28.0 weeks 
of gestation was presented (Figure 2). It may be 
helpful in daily clinical practice while counselling 
the parents in this clinical condition. We think that 
patients should also be given a prognosis based on 
gestational age at the time PPROM occurred espe-
cially in the second trimester. 

In our study group, there was no maternal sepsis 
and death. Clinical chorioamnionitis rates were sim-
ilar before and after 24 weeks of PPROM groups. The 
only difference was found for retained POC as a ma-
ternal complication. Gunes et al reported in their re-
cent study that the most common complication was 
chorioamnionitis (24.48%) and other maternal com-
plications were placental abruption, sepsis, caesarean 
hysterectomy, and postpartum abdominal abscess.18 

In a recent systematic review, it was reported that the 
rate of chorioamnionitis was 47% and complications 
such as retained POC and curettage were more com-
mon in PPROM before 20 weeks.11  

There are several strengths in our study. Our 
study group was a relatively homogeneous group. All 
patients were evaluated and managed by a single peri-
natologist group and had well-characterized perinatal 
outcomes. The limitations of the present study in-
cluded retrospective design, small sample determined 
by the low frequency of pre-viable PPROM and, lack 
of long-term outcomes. 

 CONCLUSION 
Finally, expectant management appears to be a more 
acceptable option for patients with PPROM due to 
efforts that focused on prolonging intrauterine life 
without causing severe maternal complications. The 
present study showed that expectant management in 
42 pregnancies complicated by PPROM before 24 
weeks of gestation is associated with a live birth rate 
of 69%, a survival at a discharge rate of 33%, a high 
risk of BPD and NEC among survivors, and carries 
low maternal risks. Despite the limitations, this study 
will be helpful to discuss the perinatal outcome while 
we are counselling the parents in PPROM situation. 
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FIGURE 2: Probability chart shows probability of survival at discharge according 
to the gestational age at PPROM diagnosis. 
PPROM: Preterm premature rupture of membranes.
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