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ABSTRACT
AIM: The rupture of the amniotic membrane before 24 weeks gesta-
tion is defined as pre-viable preterm premature rupture of membranes 
(pPPROM). This study aims to compare the maternal and neonatal 
outcomes of cases of pPPROM detected before and after 22 weeks 
of gestation.

MATERIAL AND METHOD: This retrospective study evaluated 
singleton pregnancies with pPPROM between 2014 and 2019. The 
pPPROM cases were divided into two groups: Group 1 consisted of 
cases between 12+0 and 21+6 weeks of gestation, while Group 2 
consisted of cases between 22+0 and 23+6 weeks of gestation. The 
obstetric outcomes, maternal complications, and neonatal intensive 
care unit (NICU) admission rates were compared in both groups. Furt-
hermore, the neonatal outcomes of fetuses with a birth weight of over 
500 grams were compared in both groups.

RESULTS: A total of 181 cases of pPPROM were identified, with 45 
(24.8%) occurring in Group 2. The latent period duration, age at birth, 
and maternal complications were found to be higher in Group 2 (p < 
0.05). Twenty percent of cases resulted in viable outcomes (15/136 
vs. 22/45, p < 0.001). Higher termination rates were observed in 
Group 1 (p<0.001). However, ongoing pregnancies in this group re-
ached more than 500 grams, these fetuses had higher Apgar scores 
and lower NICU admission rates (p < 0.05).

CONCLUSION: In cases of pPPROM after 22 weeks gestation, the 
incidence of maternal morbidity was higher, and the NICU admission 
rate was higher in fetuses born over 500 grams in this group.

Keywords: Pre-viable preterm premature rupture of membranes, 
neonatal outcomes, maternal outcomes, neonatal intensive care unit, 
termination of pregnancy

ÖZET
AMAÇ: Amniyotik membranın 24. gebelik haftasından önce rüptüre 
olması, pre-viable preterm prematüre membran rüptürü (pPPROM) 
olarak tanımlanır. Bu çalışma, 22. gebelik haftasından önce ve son-
ra tespit edilen pPPROM olgularının maternal ve neonatal sonuçlarını 
karşılaştırmayı amaçlamaktadır.

GEREÇ VE YÖNTEM: Bu retrospektif çalışmada 2014-2019 yılları 
arasında pPPROM'lu tekil gebelikler değerlendirildi ve pPPROM va-
kaları iki gruba ayrıldı: 12+0 ile 21+6 gebelik haftaları arasındaki va-
kalardan oluşan Grup 1 ve 22+0 ile 23+6 gebelik haftaları arasındaki 
vakalardan oluşan Grup 2. Her iki grupta latent dönem süresi, obs-
tetrik sonuçlar, maternal komplikasyonları ve yenidoğan yoğun ba-
kım ünitesine (YYBÜ) yatış oranları karşılaştırıldı. Ayrıca 500 gramın 
üzerinde ağırlıkla doğan fetüslerin neonatal sonuçları iki grup arasında 
karşılaştırıldı.

BULGULAR: Grup 2'de 45 (%24,8) olgu olmak üzere toplam 181 pP-
PROM vakası tespit edildi. Grup 2'de latent dönem süresi, doğum yaşı 
ve maternal komplikasyonları daha yüksek bulundu (p <0,05). Gebe-
liklerin %20,4’si viable sonuçlandı (15/136 vs. 22/45, p<0,001). Grup 
1'de daha fazla terminasyon oranları gözlemlendi (p<0.001). Ancak, 
bu grupta devam eden gebelikler 500 gramın üzerine çıktığında, bu 
fetüslerin Apgar skorları daha yüksekti ve NICU'ya kabul oranları daha 
düşüktü (p < 0,05).

SONUÇ: 22 haftalık gebelikten sonra pPPROM vakalarında, maternal 
morbidite insidansı daha yüksekti ve bu grupta 500 gramın üzerinde 
doğan fetüslerde NICU'ya kabul oranı daha yüksekti.
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INTRODUCTION

Pre-viable preterm premature rupture of membranes (pPPROM) oc-
curs in 0.4% to 1% of pregnancies before 24 weeks gestation and is 
defined as a rupture of the amniotic membranes before the onset 
of labor (1,2). PPROM is associated with high rates of maternal and 
neonatal morbidity and mortality, including infection-related prob-
lems and other associated problems such as pulmonary hypoplasia, 
fetal malformations, and abruption of placentae. The probability of 
neonatal death and morbidity associated with premature rupture of 
membranes (PROM) decreases with prolonged latency and increa-
sing gestational age (1,2,3). Therefore, the gestational week in whi-
ch PROM occurs affects both neonatal and maternal morbidity and 
mortality, as well as the management of these cases by clinicians (3).

In the case of pregnancies complicated by pPPROM, the options for 
women include termination of a pre-viable fetus or expectant mana-
gement to achieve the viability of the fetus. Although it rarely occurs, 
critical maternal complications after pPPROM, unfortunately, mater-
nal morbidity is experienced in approximately 14% of cases, which 
renders expectant management challenging (4). Nevertheless, in 
cases of PROM detected in the second trimester, the latent periods 
were observed to be longer than those observed in later gestational 
ages, however, it was observed that 40-50% of these cases resulted 
in delivery within the first week, and approximately 70-80% of them 
resulted in delivery after 2-5 weeks (2,5,6). Furthermore, the survi-
val rates were significantly higher when the rupture of membranes 
was followed by expectant management after 22 weeks of gestation 
compared to the rupture of membranes before 22 weeks of gestation 
(57.7% versus 14.4%, respectively) (2).

The management of PROMs in pre-viable fetuses presents a variety 
of challenges and crucial processes for the mother, fetus, and obs-
tetrician and one of the most prominent parameters in this process 
is the rupture of the membranes at which gestational week (1,2,3). 
This study aims to compare the maternal and neonatal outcomes of 
these two groups of pPPROM cases detected before and after 22 
weeks of gestation.

MATERIAL AND METHOD

This retrospective study identified singleton pregnancies with pP-
PROM who were admitted to the early pregnancy service between 
January 2014 and October 2019. The study was conducted on the 
hospital admission records at our hospital. The study was approved 
by the local ethics committee on 14/05/2020, with approval number 
07. Informed consent was received from all participants.
The study included singleton pregnancies with a definitive clinical 
diagnosis of pPPROM between 12+0 and 23+6 gestational weeks. 
The visualization of amniotic fluid passing from the cervical canal 
or posterior fornix accumulation in cases diagnosed as pPPROM 
by speculum examination, and pregnant women presenting with a 
history of vaginal observation of amniotic flow, were included in the 
study. However, amniotic fluid was not visually observed in specu-
lum examination, but placental alpha microglobulin-1(PAMG-1) test 
(amniosure) positive and diagnosed as pPPROM were also included. 
In our clinic, we manage pPPROM cases by the recommendations 
of the American College of Obstetricians and Gynecologists (ACOG) 
(1). Multiple pregnancies, cases with PROM detected at <12 and ≥24 
weeks gestation, women with labor within 24 hours of rupture, un-
certain date of membrane rupture, oligohydramnios or anhydramni-
os without membrane rupture, membrane rupture within 48 hours 
of amniocentesis, chorionic villous sampling, or fetal selective re-
duction, and cases with missing maternal and neonatal data were 
excluded.

The pregnancies included in the study were divided into two groups, 
as follows: Group 1 comprised pPPROM cases diagnosed between 
12+0 and 21+6 weeks of gestation, and Group 2 comprised pPPROM 
cases diagnosed between 22+0 and 23+6 gestational weeks. In 
both groups, demographic characteristics and obstetric factors, ult-
rasonographic findings such as amniotic fluid index (AFI) and fetal 
heartbeat (FHB), gestational age at admission, duration of the latent 
period, birth age, C-reactive protein (CRP), leukocyte count, and me-
dical treatments were compared. Additionally, the rates of cesarean 
or hysterotomy, transfusion, maternal sepsis, termination, live birth, 
birth weight, and neonatal intensive care unit (NICU) admission were 
analyzed. As secondary outcomes, obstetric and neonatal outcomes 

of fetuses with a live birth over 500 g and fetuses followed in the 
NICU were subgrouped and compared in both groups.

All analyses were conducted using the Statistical Package for the 
Social Sciences (SPSS, IBM Corp., Armonk, NY, US) software, ver-
sion 28. The distribution of numerical variables was subjected to a 
Kolmogorov-Smirnov test. As the data did not demonstrate a nor-
mal distribution, all numerical data are presented with median (mini-
mum-maximum) values. Furthermore, percentages (numbers) were 
employed in the context of categorical variables. The two groups 
were compared using the chi-square test for categorical variables 
and the Mann-Whitney U test for numerical variables. Odds ratios 
(OR) with 95% confidence intervals (CI) were calculated for signifi-
cant categorical variables. The variables that were found to be signi-
ficant in the univariate analysis were then evaluated in a multivariate 
regression analysis. The results were considered statistically signifi-
cant at the p< 0.05.

RESULTS

By the eligibility criteria, a total of 181 (75.1%) cases of pPPROM were 
identified, with 45 (24.8%) falling within Group 2. There was no diffe-
rence in age, BMI, or obstetric parameters such as gravida and parity 
in both groups (p>0.05, Table 1). 

Although the CRP values of the groups were similar at admission 
(p=0.411), the leukocyte count was significantly higher in Group 1 
(p=0.023), but the duration of antibiotic use was significantly lon-
ger in Group 2 (p<0.001, Table 1). The median duration of the latent 
period was 2 days (2-197) in Group 1 and 10 days (2-93) in Group 2 
(Table 1). The median birth age of Group 2 was 175 days (157-250), 
while that of Group 1 was 131 days (86-278), as shown in Table 1. 
The birth ages of these two groups are illustrated in the box plots of 
Figure 1. 
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The significant variables in Table 1, including antibiotic duration, leu-
kocyte count, gestational age, birth age, and latent period were eva-
luated in a multivariate regression analysis and the results indicated a 
statistically significant difference at the p < 0.001 level in this model 
(R=0.806, R2=0.649, and aR=0.639).

A comparison of outcomes of pregnancies in the two groups revea-
led that 98 cases (72.1%) in Group 1 had been terminated, in contrast 
to 7 cases (15.6%) in Group 2 (p < 0.001). In addition, 10 cases in 
Group 1 had resulted in intrauterine fetal death (IUFD), in compari-
son to 2 cases in Group 2. Furthermore, 8 cases in Group 1 resulted 
in spontaneous abortion, in contrast to 1 case in Group 2. The live 
birth rate was 77.8% in Group 2 and 14.7% in Group 1 (p < 0.001). All 
terminations were conducted via drug-induced abortion, except two 
cases in Group 1, where the pregnancy was terminated by hystero-
tomy due to unresponsiveness to medical treatment.

The incidence of postpartum hemorrhage was higher in Group 2 (1 
(0.7%) vs. 3 (6.7%), p=0.048, Table 2).

Chorioamnionitis, diagnosed based on the presence of fever, ma-
laise, infective vaginal discharge, and uterine tenderness, was ob-
served significantly more frequent in Group 2 (3 (2.2%) vs 6 (13.3%), 
p=0.03). Maternal severe sepsis was observed in only one woman 
at 23+1 weeks in Group 2, resulting in intrauterine fetal death (IUFD). 
There were no maternal deaths or thromboembolic events in any of 
the casesistor.
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Table 3 presents the neonatal outcomes of 55 fetuses (20 vs. 35) 
born weighing over 500 g and 41 fetuses (11 vs. 30) hospitalized in 
NICU. There was no significant difference in age, duration of anti-
biotics, C-reactive protein, leukocyte count, birth weight, cesarean 
birth rate, and gender of fetuses born over 500 g in both groups (p 
> 0.05). The detection rate of oligohydramnios or anhydramnios was 
significantly higher in Group 2 (p=0.007, OR:0.197, 95% CI 0.058-
0.669). However, as illustrated in Figure 2

, in fetuses with a birth weight of over 500 g, there was a significant 
difference between the groups in median latent period (127 (2-197) 
vs. 18 (2-93) days, p <0.004) and median birth age (238 (153-281) 
vs. 183 (162-250) days, p=0.019), with these durations being longer 
in Group 1, in contrast to all cases, as shown in Figure 1.The signifi-
cant variables in Table 3, including Apgar 1, Apgar 5, gestational age, 
and latent period, were evaluated in a multivariate regression analy-
sis and the results indicated a statistically significant difference at 
the p<0.001 level in this model (R=0.786, R2=0.619, and aR=0.588). 
Furthermore, the first and fifth-minute Apgar scores were observed 
to be superior in Group 1 in fetuses with a birth weight of over 500 g 
(p < 0.05). Consequently, the number of cases admitted to the ne-
onatal intensive care unit (NICU) from fetuses born over 500 g was 
significantly higher in Group 2 (11 (55.0%) vs. 30 (85.7%), p=0.002). 
The 41 fetuses admitted to the NICU unit were evaluated in Table 4, 

and no significant differences were observed between groups in 
mortality rate, day of hospitalization in the NICU, rate of necroti-
zing enterocolitis (NEC), patent ductus arteriosus (PDA), respiratory 
distress syndrome (RDS), bronchopulmonary dysplasia (BPD), peri-
ventricular/intraventricular hemorrhage (P/IVH), retinopathy of pre-
maturity (ROP), and neonatal sepsis were all found to be statistically 
insignificant (p>0.05).
Consequently, the number of cases resulting in termination or loss 
of pregnancy in the groups was 121 (89%) and 23 (51.2%), respecti-
vely (p < 0.001). Of the 55 surviving fetuses presented in Table 3, 15 
(75%) live fetuses remained in Group 1, and 22 (62.8%) live fetuses 
in Group 2 (p=0.36). In conclusion, only 37 of the fetuses survived, 
representing 11% of cases in Group 1 and 48.8% of cases in Group 2 
(p < 0.001).

DISCUSSION 

This study compared maternal and neonatal outcomes of cases with 
pPPROM before and after 22nd week of gestation. The duration of 
the latent period, the gestational age at birth, the number of fetuses 
born over 500 g, and the rate of complications such as chorioamni-
onitis and postpartum hemorrhage were found to be higher in Group 
2. In Group 1, the rate of termination of pregnancy (TOP) was higher, 
but in fetuses born over 500g, the duration of the latent period and 
the gestational age at birth were found to be higher. Furthermore, 
better neonatal outcomes with higher Apgar scores and lower rates 
of NICU admission were also observed in Group 1.

ACOG recommends that cases of pPPROM be offered immediate 
delivery and expectant care and that patients receive the most ap-
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propriate counseling regarding how management decisions affect 
the health of the mother and fetus (1). In our early pregnancy service, 
we provided verbal and written counseling for pPPROM cases by of-
fering both options prélabor managed all cases by considering both 
the patient's decisions and maternal and fetal factors. Consequently, 
58% of all pPPROM cases resulted in TOP, and the number of ca-
ses who did not prefer TOP and required expectant management 
was significantly higher in Group 2 (27.9% vs 84.4%, p < 0.001). As 
a result, the latency period was longer in Group 2, chorioamnionitis 
was detected at a higher rate of 6.821 times (95% CI, 1.630-28.533) 
and postpartum hemorrhage was detected at a higher rate of 9.643 
times (95% CI, 0.977-95.176) compared to the other group in this 
study (p<0.05).

In the study conducted by Sklar et al., which examined 350 cases of 
pPPROM, 48.1% of cases opted for TOP as the initial management 
strategy. Women who chose TOP had 4.1 times the odds of deve-
loping chorioamnionitis compared to women who chose expectant 
management (38.0% vs. 9.3%) and the odds of developing chorio-
amnionitis were 13.0 % (95% CI, 2.03-8.26), while the odds of post-
partum hemorrhage were 2.44 times higher (95% CI, 1.13-5.26) (7). 
Approximately 40% to 50% of women who choose expectant ma-
nagement experience maternal morbidity such as infection, retained 
placenta, and/or hemorrhage (2,8), and in deliveries of pre-viable 
pregnancies compared to term pregnancies; this is approximately six 
times more likely to result in poor outcomes, including chorioamnio-
nitis, blood transfusion, hysterectomy, and/or admission to the ma-
ternal intensive care unit (ICU) (9). In this study, no cases of hyste-
rectomy, maternal ICU admission, or maternal death were observed, 
and no significant differences were identified between the groups 
in complications, including sepsis, blood transfusion, placental rest, 
and endometritis.
Several studies have demonstrated that neonatal survival rates in ca-
ses of pPPROM range from 0% to 56%, while severe neonatal mor-
bidity rates range from 40% to 100% (3,8,10-13). In this study, the 
overall neonatal survival rates and the overall survival without serious 
neonatal morbidity were found to be 20.4% and 4.97%, respecti-
vely, in all pPPROM cases. In Group 2, where pPPROM was detected 
between the 22nd and 24th weeks of gestation, the overall neona-
tal survival rates were 6.563 times higher than in the other group. 
Similarly, in the study by Kibel et al. of 140 fetuses diagnosed with 
pPPROM at 20-24 weeks of gestation, it was found that gestatio-
nal age at preterm PROM of 22 weeks or greater was significantly 
associated with overall survival and survival without severe neona-
tal morbidity. The adjusted odds ratio (aOR) for survival and survival 
without severe neonatal morbidity with latency periods was found to 
be 12.2 and 4.8, respectively (10). However, in the study conducted 
by Lorthe et al. with 427 fetuses (331 singletons and 96 twins) in 
cases of pPPROM) at 22-25 weeks gestation, 38.8% were survivors 
at discharge without severe morbidity, and 46.4% were survivors at 2 
years without cerebral palsy (13). Although the NICU admission rate 
was significantly higher in Group 2 (55% vs. 85.7%) for viable fetuses 
weighing over 500 g (p=0.002), there was no difference in neonatal 
outcomes between the two groups. This included PDA, P-IVH, ROP, 
RDS, PBD, neonatal sepsis, and mortality rate (p<0.05).

A number of risk factors for PPROM have been identified (1). Among 
these are factors that may be amenable to modification, including 
smoking, a body mass index (BMI) of less than 18.5 kg/m², diabetes 
mellitus, and poor nutrition. Others are related to the maternal obs-
tetric history, including previous preterm labor (PTB), prior cervical 
conization or a second-trimester short cervical length (CL), and se-
cond-trimester vaginal bleeding (14). To date, no preventive treat-
ment for PPROM has been documented. However, a recent study 
suggests that low-dose aspirin prophylaxis might reduce the preva-
lence of PPROM in women screened at high risk for preeclampsia 
(15). A recent study by El-Achi et al. proposed the development of a 
predictive model for the first trimester, utilizing information currently 
collected at 11–14 weeks of gestation, though its screening perfor-
mance was modest. The study found that maternal factors predictive 
of PPROM included nulliparity, pre-existing diabetes mellitus (DM), 
maternal age group and BMI category (16). However, further analysis 
revealed that the uterine artery pulsatility index (UAPI) and bioche-
mical parameters at first-trimester screening (PAPP-A, free βHCG) 
were not statistically significant (16). The improved early prediction 
of women at high risk for PPROM is important for further investigation 
of potential preventive interventions. The prediction and prevention 
of pPPROM pregnancies are also significant in view of the maternal 

and fetal consequences. Further studies are required on this subject.

Due to the retrospective design of the study and the pregnancies 
that resulted in TOP, it was not possible to observe the actual effect 
of pPPROM in all pregnancies in a prospective manner. Neverthe-
less, the inclusion of NICU follow-up and results of viable fetuses as 
a subgroup in pPPROM cases represents a significant strength of this 
study. Furthermore, the maternal, obstetric, and neonatal outcomes 
of a considerable number of cases of pPPROM before and after the 
22nd week of gestation were compared.

CONCLUSION

A shorter latent period is observed in pPPROM cases before the 
22nd week of gestation, which is attributed to a higher rate of TOP. 
Nevertheless, if a viable live birth weighing over 500 g occurs in this 
group, birth occurs at an older gestational age with a longer latent 
period, resulting in fewer NICU admissions with higher Apgar scores. 
In pPPROM cases between 22 and 24 weeks of gestation, a pro-
longed latent period was observed due to a lower rate of TOP and 
a higher rate of maternal complications, including chorioamnionitis 
and postpartum hemorrhage. Nevertheless, in this group, despite a 
higher rate of viable live births over 500 g, birth occurs at an earlier 
gestational age with a shorter latent period, resulting in more NICU 
admissions with lower Apgar scores. Nevertheless, there was no dis-
cernible difference in the neonatal outcomes of the fetuses admitted 
to the NICU in both groups.
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