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Abstract 
Background: Preterm prelabor rupture of membranes (PPROM) is a major 
cause of Pretem Birth (PTB), Pretem Birth (PTB) is the most significant cause 
of perinatal morbidity and mortality worldwide. Cervical length (CL), post-
erior uterocervical angle (PUCA) and anterior uterocervical angle (AUCA) 
have been postulated in several studies to have an important role in predic-
tion of PTB. Up to our knowledge, this is the first study that combines the 
three cervical parameters in prediction of latency period in women with 
PPROM. Aim of the Work: To assess the accuracy of cervical length, post-
erior uterocervical angle and anterior uterocervical angle in prediction of la-
tency period in women with Preterm prelabor rupture of membranes. Sub-
jects and Methods: A Prospective cohort study on 205 women with PPROM 
was held at Ain Shams University Maternity Hospital, a transvaginal ultra-
sound was performed to measure cervical length, posterior uterocervical an-
gle, anterior uterocervical angle. Results: A total of 205 pregnant women with 
PPROM were included in this study, the latency grade was within 2 days in 57 
(27.8%) of cases while was after 2 days in 148 (72.2%) of cases. As regards 
cervical length cut-off value 25.0 mm, sensitivity was 78.9%, specificity was 
65.5%, posterior uterocervical angle cut-off value 108.0˚, sensitivity was 
93.0%, specificity was 60.1%, and anterior uterocervical angle cut-off value 
106.0˚, sensitivity was 93.0%, specificity was 71.6%. Conclusion: The combi-
nation of cervical length (CL), posterior uterocervical angle (PUCA) and an-
terior uterocervical angle (AUCA) measurements greatly predicts the latency 
period in women with PPROM, and Anterior uterocervical angle (AUCA) ≥ 
106.0˚ had the highest diagnostic value in predicting latency period within 
two days.  
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Ultrasound, Posterior Uterocervical Angle, Anterior Uterocervical Angle, 
Cervical Length 

 

1. Introduction 

Preterm prelabor rupture of membranes (PPROM) is defined as fetal mem-
branes rupture prior to 37 weeks of gestation [1], It affects up to 3% of all preg-
nancies and accounts for about one third of all preterm births [2]. 

Complications of PPROMs include preterm birth (30%) as regards neonatal 
complications, most of them are allied to prematurity, including respiratory dis-
tress syndrome (RDS), hazards of oligohydraminos, sepsis, intraventricular he-
morrhage (IVH), necrotizing enterocolitis (NEC), cerebral palsy (CP) and peri-
natal death [2]. 

Also, behavioral and educational problems may persist to the school age and 
adulthood for those who survive [2]. 

Chorioamnionitis complicates approximately 30% to 40% of PROM before or 
at the limit of viability [3] [4], Abruption placenta is more common in pregnan-
cies with PROM before or at the limit of viability than in the general obstetric 
population 2% to 44% versus 0.4% to 1.3% [5], There is a small risk of cord pro-
lapse during conservative management of patients with PROM before or at the 
limit of viability reported a 1.9 percent incidence of cord prolapse [6]. 

The prevalence of retained placenta necessitating manual removal is increased 
9% to 18% with PROM before or at the limit of viability, especially if membrane 
rupture occurs prior to 20 weeks of gestation [7]. 

Latency in PPROM is outlined as the interval between PROM and delivery 
[8]. It is worth noting that prediction of the time interval between the occur-
rence of PPROM to delivery may assist for better decision concerning in-utero 
transfer of neonates to better neonatal centers with advanced neonatal facilities 
and for administration of corticosteroids for the fetus lung maturation [9]. 

Cervical length measurement using transvaginal sonography (TVS) is an es-
sential part of assessing the risk of preterm birth. At mid-gestation, it provides a 
useful method with which to predict the likelihood of subsequent preterm birth 
in asymptomatic women, short cervix (<25 mm) is significantly associated with 
the risk of preterm delivery and can also be used in those with cervical dilatation 
presenting with threatened preterm labor. The main advantage of cervical length 
measurement is its relatively high negative predictive value. However, the pre-
dictive accuracy of cervical length as a single measure is relatively limited [10]. 

Furthermore, posterior uterocervical angle (PUCA), which is defined as the 
angle between the posterior uterine wall and cervical canal [11], reflects a more 
accurate position of the cervix. This has been used as a more objective tool in the 
prediction of successful induction of labour or vaginal delivery within 24 hrs of 
labor induction [12]. Also, PUCA was shown to be associated with the interval 
from membrane rupture to delivery, posterior uterocervical angle of 113.0˚ had 
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a specificity of 65.5% for the delivery within 48 hrs of PPROM [9]. 
Anterior uterocervical angle (AUCA) is an ultrasonographic marker that is 

defined as the angle between the anterior uterine wall and cervical canal [13]. 
Several studies investigated the potential impact of AUCA for the prediction of 
preterm birth. A wide uterocervical angle ≥ 95˚ and ≥105˚ detected during the 
second trimester was associated with an increased risk for spontaneous preterm 
birth < 37 and <34 weeks, respectively [14]. 

2. Aim of the Work 

To assess the accuracy of cervical parameters measured by transvaginal sono-
graphy, that is cervical length, posterior uterocervical angle and anterior utero-
cervical angle in prediction of latency period in women with preterm prelabor 
rupture of membranes. 

3. Materials and Methods 

A Prospective cohort study was conducted at Ain Shams university maternity 
hospital, Cairo, Egypt during the time period from March 2019 to June 2020 af-
ter approval of the hospital Ethical Review Board (ERB). 

Sample size was calculated using SPSS® version 11 program, setting the type-1 
error (α) at 0.05 and power at 80%. Results from a previous study [9] reported 
that the posterior uterocervical angle of 113.0˚ had a sensitivity of 80.4% and 
specificity of 65.5% for the delivery within 48 hrs of rupture of membranes, with 
the assumption of delivery within 48 hrs among 63.8% of cases, assuming same 
findings for anterior uterocervical angle, as it was not studied before in similar 
researches, calculation according to these values produced a minimal sample size 
of 186 cases, we included 205 cases for possible attrition. 

A total of 205 eligible singleton pregnant women between 28 - 34 weeks of 
gestation in which PPROM was clinically confirmed by visualization of amniotic 
fluid through the cervical os during speculum examination presenting within 24 
hrs and not in labor. Women with fetal heart rate abnormalities, vaginal bleed-
ing, evidence of chorioamnionitis, cervical cerclage and women who were in la-
bor at admission were excluded from the study. 

All women were admitted, managed conservatively in the absence of signs of 
chorioamnionitis, advised to bed rest and counseled to stay in the hospital until 
delivery. Digital examination was avoided until the onset of labor (defined by the 
presence of regular and painful uterine contractions). All women were received 
antenatal corticosteroids (Dexamethasone 8 mg IM/12 hrs for 48 hrs (4 doses) 
and antibiotics (Azithromycin one gram orally upon admission and Ampicillin 2 
g intravenously every 6 hrs for 48 hrs, followed by Amoxicillin 500 mg orally 
three times daily for an additional five days) which is recommended by NICHD 
and ACOG [15]. 

Abdominal and vaginal ultrasonographic examinations were performed by 
two investigators; using a 3.5 - 5 MHz transabdominal probe and 5 - 9 MHz 
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transvaginal probe. 
Fetal biometry, fetal presentation, fetal well-being and amniotic fluid volume 

(AFI) were assessed by transabdominal ultrasonography. 
After voiding (The patient should have an empty bladder and the vaginal 

probe should be placed in the anterior fornix, minimizing pressure on the cervix 
in order to view the cervix adequately [16]), a vaginal scan was performed to 
measure the posterior uterocervical angle, anterior uterocervical angle (Figure 1). 

In order to measure angles, the external and internal cervical os including the 
isthmus are identified and a line is drawn between them, a second line is then 
drawn parallel to the inner aspect of the posterior uterine wall (to measure 
PUCA) and anterior uterine wall (to measure AUCA), passing through the end 
of the first line in the internal cervical os (including the isthmus) and up to a 
distance of ideally 3 cm. The angles created by the intersection of the two lines 
are measured. 

Cervical length which is the length of the cervical canal should be measured 
from the internal to the external cervical os (Figure 2). 

Serial Modified Biophysical profile was done to monitor amniotic fluid vo-
lume and fetal well being. Delivery was indicated in cases if there was clinical 
evidence of chorioamnionitis, fetal distress determined by fetal heart monitor-
ing, occurrence of intrauterine demise or reaching gestational age of 37 weeks. 
 

 

Figure 1. Showing the posterior and anterior uterocervical angle in a patient on transva-
ginal ultrasound. 
 

 

Figure 2. Transvaginal ultrasound measurement of cervical length. 
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Stata 13.1 (Stata Corp, TX) was used for the analysis. Continuous variables 
were reported as mean with standard deviation or median with range and cate-
gorical variables as frequency and percentages. Cox proportional hazards model 
was used to evaluate the relationship between the interval between rupture of 
membrane to delivery and transvaginal sonographic parameters (posterior ute-
rocervical angle, anterior uterocervical angle and cervical length), parity, age, 
amniotic fluid index (AFI), total leukocyte count (TLC) at admission. Sensitivity, 
Specificity and Odds ratio for each parameter were measured. Observations of 
women who did not go into spontaneous labour because they were delivered due 
to maternal or fetal indications were treated as censored with the censoring time 
equal to the interval from rupture of membranes to delivery. A p value of ≤0.05 
was considered significant. 

4. Results 

A total of 205 pregnant women with PPROM were included in this study. 
The demographic characteristics such as age, body mass index (BMI) and par-

ity were studied in addition to basal measurements such as total leucocyte count 
(TLC), amniotic fluid index (AFI), cervical length (CL), posterior uterocervical 
angle (PUCA) and anterior uterocevical angle (AUCA), as shown in Table 1, the 
demographic and the basal characteristics among the studied cases. 

Mean gestational age at enrolment was 32.9 ± 1.8 weeks with the range (29.3 - 
35.6) weeks, mean gestational age at labor was 34.8 ± 1.5 weeks with the range 
(29.7 - 36.3) weeks, mean birth weight was 2.7 ± 0.4 kg with the range (1.8 - 3.4) 
kg and mean latency period was 13.5 ± 12.9 days with the range (1 - 42) days. 

The latency grade was within 2 days in 57 (27.8%) of cases while was after 2 
days in 148 (72.2%) of cases, more than quarter of the studied cases had labor 
within two days. 
 
Table 1. The Demographic and the Basal characteristics. 

 
The Demographic and the Basal characteristics 

Characteristics Mean ± SD Range 

Demographic 

Age (years) 26.8 ± 5.7 18.0 - 41.0 

BMI (kg/m2) 21.4 ± 3.3 18.0 - 30.0 

 N % 

Parity 
Primi 77 37.6 

Multi 128 62.4 

Basal 

TLC (×103/mL) 8.6 ± 2.7 4.0 - 18.0 

AFI (cm) 4.6 ± 1.4 2.0 - 8.0 

Cervical length (mm) 25.4 ± 2.9 15.0 - 31.0 

Posterior uterocervical angle (˚) 108.1 ± 5.1 91.8 - 119.0 

Anterior uterocervical angle (˚) 106.5 ± 5.3 94.3 - 122.0 
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Labor findings among the studied cases showing that 133 (64.9%) of cases de-
livered by vaginal delivery while 72 (35.1) of cases delivered by a cesarean sec-
tion. 

In cases with latency period within 2 days, 49 (86%) of cases delivered by va-
ginal delivery and 8 (14%) of cases delivered by cesarean section while in cases 
with latency period after 2 days, 84 (56.8%) of cases delivered by vaginal delivery 
and 46 (43.2%) delivered by cesarean section (p value < 0.001). In cases with la-
tency period within 2 days, mean birth weight was 2.2 ± 0.3 kg while in cases 
with latency period after 2 days, mean birth weight was 2.9 ± 0.3 kg (p value < 
0.001). 

Vaginal delivery was significantly more frequent among cases that had labor 
within two days. Birth weight was significantly lower among cases that had labor 
within two days. 

Comparison according to latency period (two days) regarding demographic 
and basal characteristics showing that mean age in cases with latency period 
within 2 days was 26.6 ± 4.5 years while in cases with latency period after 2 days 
was 26.9 ± 2.7 years, Mean BMI in cases with latency period within 2 days was 
23.4 ± 3.7 while in cases with latency period after 2 days was 20.6 ± 2.7, in cases 
with latency period within 2 days, 16 (28.1%) of cases were primigravida while 
41 (71.9%) were multipara, in cases with latency period after 2 days, 61 (41.2%) 
of cases were primigravida while 87 (58.8%) were multipara, Mean enrollment 
gestational age in cases with latency period within 2 days was 33.0 ± 1.5 weeks 
while in cases with latency period after 2 days was 32.8 ± 1.9 weeks. 

Mean TLC in cases with latency period within 2 days was 9.2 ± 3.8 while in 
cases with latency period after 2 days was 8.4 ± 2.2 (p value < 0.049), Mean AFI 
in cases with latency period within 2 days was 4.2 ± 1.1 cm while in cases with 
latency period after 2 days was 4.8 ± 1.4 cm (p value < 0.016), Mean cervical 
length in cases with latency period within 2 days was 23.6 ± 3.5 mm while in 
cases with latency period after 2 days was 26.0 ± 2.4 mm (p value < 0.001), Mean 
posterior uterocervical angle in cases with latency period within 2 days was 
111.5˚ ± 3.9˚ while in cases with latency period after 2 days was 106.8˚ ± 4.9˚ (p 
value < 0.001), Mean anterior uterocervical angle in cases with latency period 
within 2 days was 111.3˚ ± 4.4˚ while in cases with latency period after 2 days 
was 104.6˚ ± 4.4˚ (p value < 0.001). 

As shown in Table 2, comparison according to latency period (two days) re-
garding demographic characteristics showing that only BMI was significantly 
higher among cases that had labor within two days, regarding basal measure-
ments showing that TLC, posterior uterocervical angle and anterior uterocervic-
al angle were significantly higher among cases that had labor within two days. 
AFI and cervical length were significantly lower among cases that had labor 
within two days.  

As shown in Table 3, Diagnostic performance of basal measurements in pre-
diction of latency period within two days showing that AFI and CL decreases  
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Table 2. Comparison according to latency period (two days) regarding demographic and 
basal characteristics. 

 

comparison according to latency period (two days) regarding 
demographic and basal characteristics 

Characteristics 
Within 

(N = 57) 
After 

(N = 148) 
P-value 

Demographic 

Age (years) 26.6 ± 4.5 26.9 ± 6.1 0.753 

BMI (kg/m2) 23.4 ± 3.7 20.6 ± 2.7 <0.001* 

Parity 
Primi 16 (28.1%) 61 (41.2%) 

0.082 
Multi 41 (71.9%) 87 (58.8%) 

Enrollment GA (week) 33.0 ± 1.5 32.8 ± 1.9 0.501 

Basal 

TLC (×103/mL) 9.2 ± 3.8 8.4 ± 2.2 0.049* 

AFI (cm) 4.2 ± 1.1 4.8 ± 1.4 0.016* 

Cervical length (mm) 23.6 ± 3.5 26.0 ± 2.4 <0.001* 

Posterior uterocervical angle (˚) 111.5 ± 3.9 106.8 ± 4.9 <0.001* 

Anterior uterocervical angle (˚) 111.3 ± 4.4 104.6 ± 4.4 <0.001* 

 
Table 3. Diagnostic performance of basal measurements in prediction of latency period 
within two days. 

Factor 

Diagnostic performance of basal measurements in 
prediction of latency period within two days 

AUC SE P 95% CI Cut off 

TLC 0.515 0.049 0.744 0.420 - 0.610 - 

AFI 0.602 0.042 0.023* 0.520 - 0.685 - 

Celvical length 0.740 0.040 <0.001* 0.661 - 0.820 ≤25 mm 

Posterior uterocervical angle 0.788 0.033 <0.001* 0.723 - 0.853 ≥108.0˚ 

Anterior uterocervical angle 0.871 0.024 <0.001* 0.824 - 0.918 ≥106.0˚ 

AUC: Area under curve, SE: Standard error, CI: Confidence interval, *significant. 

 
significantly in patients with latency period < 2 days group (p < 0.023), (p < 
0.001) respectively. 

Furthermore, the PUCA and AUCA were observed to increase in patients la-
tency period < 2 days group (p < 0.001), (p < 0.001) respectively.  

Using receiver operator curve (ROC) statistics (Figure 3) showing that cervic-
al length cut-off value 25.0 mm, sensitivity was 78.9%, specificity was 65.5%, 
posterior uterocervical angle cut-off value 108.0˚, sensitivity was 93.0%, specific-
ity was 60.1%, and anterior uterocervical angle cut-off value 106.0˚, sensitivity 
was 93.0%, specificity was 71.6%. 

Anterior uterocervical angle ≥ 106.0˚ had the highest diagnostic characteris-
tics in predicting latency period within two days (Table 4). 

Perinatal complications were significantly more frequent among cases that 
had labor within two days. In cases with latency period within 2 days, chorioam 
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Figure 3. ROC curve for basal measurements in prediction of latency period within two 
days. 
 
Table 4. Diagnostic characteristics of basal measures cutoff points in predicting latency 
period within two days. 

Characters 

Diagnostic characteristics of basal measures cutoff points 
in predicting latency period within two days 

Cervical length ≤ 25.0 mm 
Posterior uterocervical 

angle ≥ 108.0˚ 
Anterior uterocervical 

angle ≥106.0˚ 

Value 95% CI Value 95% CI Value 95% CI 

Sensitivity 78.9% 66.1% - 88.6% 93.0% 83.0% - 98.1% 93.0% 83.0% - 98.1% 

Specificity 65.5% 57.3% - 73.2% 60.1% 51.8% - 68.1% 71.6% 63.6% - 78.7% 

DA 69.3% 62.5% - 75.5% 69.3% 62.5% - 75.5% 77.6% 71.2% - 83.1% 

YI 44.5% 31.4% - 57.6% 53.1% 42.8% - 63.4% 64.6% 54.8% - 74.4% 

PPV 46.9% 36.6% - 57.3% 47.3% 37.8% - 57.0% 55.8% 45.2% - 66.0% 

NPV 89.0% 81.6% - 94.2% 95.7% 89.4% - 98.8% 96.4% 91.0% - 99.0% 

LR+ 2.29 1.77 - 2.97 2.33 1.89 - 2.88 3.28 2.51 - 4.27 

LR− 0.32 0.19 - 0.54 0.12 0.04 - 0.30 0.10 0.04 - 0.25 

LR 7.13 3.47 - 14.67 19.99 6.87 - 58.17 33.44 11.39 - 98.20 

Kappa 0.368 0.249 - 0.486 0.410 0.305 - 0.514 0.536 0.427 - 0.645 

CI: Confidence interval, YI: Youden’s index. DA: Diagnostic accuracy, PPV: Positive Predictive value, NPV: 
Negative Predictive value, LR+: Positive likelihood ratio, LR−: Negative likelihood ratio, LR: Diagnostic odd 
ratio. 

 
nionitis complicated 8 (14%) of cases, while in cases with latency period after 2 
days, chorioamnionitis didn’t complicate any of cases (p value < 0.001). 

In cases with latency period within 2 days, neonatal sepsis complicated 24 
(42.1%) of cases while in cases with latency period after 2 days, neonatal sepsis 
complicated 5 (3.4%) of cases (p value < 0.001). 

In cases with latency period within 2 days, neonatal mortality complicated 24 
(42.1%) of cases while in cases with latency period after 2 days, neonatal mortal-
ity complicated 10 (6.8%) of cases (p value < 0.001).  
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Figure 4. Perinatal complications. 

 

Among all cases studied, chorioamnionitis complicated 8 (3.9%) of cases, 
neonatal sepsis complicated 29 (14.1%) of cases, neonatal mortality complicated 
34 (16.6%) of cases (Figure 4). 

5. Discussion 
5.1. Findings and Interpretation 

Many studies had tested the usefulness of performing a cervical scan in the pre-
diction of latency period in women with PPROM with conflicting results. 
Transvaginal sonographic imaging of cervix is safe. Hence, its use for the predic-
tion of period to delivery in PPROM women is valuable [8]. It is considered the 
“gold standard” for the diagnosis of a short cervix throughout pregnancy as its 
accuracy was reported [17]. 

Our study assessed the entire cervical parameters (cervical length, posterior 
uterocervical angle and anterior uterocervical angle) measured by transvaginal 
ultrasound for better prediction of latency period in women with preterm pre-
labor rupture of membranes particularly when delivery in a hospital with ad-
vanced neonatal facilities is needed. 

We found that AUCA and PUCA were significantly higher among cases that 
had labor within two days, on the other hand CL was significantly lower among 
the same cases.  

Current results also have revealed that only BMI from all demographic cha-
racteristics was significantly higher among cases that had labor within two days, 
others like age, parity and GA were not significant in prediction of latency pe-
riod. 

5.2. Comparison with Other Studies 

In our study, CL with cutoff value 25 mm sensitivity was 78.9%, specificity was 
65.5% in predicting latency period within two days. 

Rizzo et al. [18] who examined 92 singleton pregnancies with PPROM dem-
onstrated that a CL < 20 mm was associated with shorter latency, also, Gire et al. 
[19] reported the same results. 
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In the study by Ayad et al. [20] the mean CL was observed to increase in 
PPROM patients group with high latency period. 

Mehra et al. [21] found a positive association between shorter CL and higher 
delivery rates within 7 days (when cutoff value < 20 mm with a sensitivity 44%, 
specificity 74%), even after adjustment for other confounding factors. 

Mubarak et al. [22] showed that validity of CL in predicting the time of labor 
in women with PPROM when the cutoff value was 20 mm with a sensitivity 
52.6%, specificity 69%. 

In the study by Perez et al. [23] CL ≤ 20 mm predicted latency ≤ 7 days with a 
sensitivity of 57%, specificity 62% and latency ≤ 2 days with a sensitivity of 80% 
specificity 57%. 

In Contrast, Carlan et al. [24] and Fischer and Austin [25] found no relation-
ship between CL and latency period using a 3 cm cutoff to characterize short CL. 
This may be attributed to the cutoff CL used in their studies.  

Also, Kathir et al. [9] declared that CL at the time of admission following 
PPROM was not found to be correlated with latency interval. 

About posterior uterocervical angle and anterior uterocervical angle, Our 
study revealed that both parameters are highly significant in prediction of laten-
cy period within two days in PPROM.  

In the study by Kathir et al. [9] PUCA was shown to be associated with the 
interval from membrane rupture to delivery (p value = 0.003). PUCA of 113.0˚ 
had a sensitivity of 80.4% and specificity of 65.5% for the delivery within two 
days of PROM. 

Lynch et al. [26] showed that in singletons, PUCA was not associated with 
PTB < 37 weeks, PUCA > 105˚ was associated with PTB < 32 weeks but their 
analysis suggested that an angle of > 135˚ might be a better cut off, overall, 
PUCA is superior to AUCA in prediction of PTB < 32 weeks. 

Perez et al. [23] showed that AUCA > 105˚ predicted latency ≤ 7 days with a 
sensitivity of 78% (p value = 0.42, specificity 29%, PPV 49%, NPV 60%) and la-
tency ≤ 2 days with a sensitivity of 90% (p value = 0.44, PPV 12%, NPV 96%). 
AUCA > 130˚ predicted latency ≤ 7 days with a sensitivity of 17% (p value = 
0.12, specificity 69%, PPV 33%, NPV 49%) and latency ≤ 2 days with a sensitivi-
ty of 30% (p value = 0.7, specificity 76%, PPV 13%, NPV 91%). Unlikely, Perez et 
al. [23] suggested that AUCA measurement in a population of women with 
PPROM is not of clinical utility. These results might be affected by low number 
of cases that included in Perez’ study (98 women). 

Dziadosz et al. [14] showed that a wide AUCA ≥ 105˚ detected during the 
second trimester was associated with an increased risk for spontaneous preterm 
birth < 34 weeks, AUCA performed better than CL in their cohort. 

In our study, Mean TLC in cases with latency period within 2 days was 9.2 ± 
3.8 while in cases with latency period after 2 days was 8.4 ± 2.2 (p value < 0.049), 
Mean AFI in cases with latency period within 2 days was 4.2 ± 1.1 cm while in 
cases with latency period after 2 days was 4.8 ± 1.4 cm (p value < 0.016). 

In the study by Ayad et al. [20] the mean TLC in patients with latency period 
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< 2 days, latency period 2 - 7 days and latency period > 7 days group were 13.449 
± 2.959, 10.845 ± 2.432 and 9.389 ± 2.656, (103/μL) respectively. The ANOVA 
test showed statistically significant difference in the mean of total leucocyte 
count among different PPROM groups with F = 16.755 and p value < 0.001. 

Also, Ayad et al. [20] revealed that the mean levels of AFI in patients with la-
tency period < 2 days, latency period 2 - 7 days and latency period > 7 days 
group were 2.36 ± 0.95, 2.94 ± 1.03 and 4.4 ± 1.42 cm respectively. The results 
indicated that AFI increased significantly in patients with latency period > 7 
days group (p value < 0.001). 

Mubarak et al. [22] showed the validity of AFI in predicting time of labor in 
women with PPROM when cutoff 5cm, sensitivity was 71.1%, specificity was 
50%, PPV was 56.3%, NPV was 65.6% and accuracy was 60%. 

Vermillion et al. [27] showed that an AFI < 5 cm after PPROM between 24 
and 32 weeks’ gestation is associated with shorter latency preceding delivery; this 
finding has been supported by several authors [28] [29] [30] [31] which indicates 
that the presence of oligohydramnios in PPROM is related to a shorter latency 
compared to PPROM without oligohydramnios.  

In contrast, Borna et al. [32] showed that AFI < 5 cm did not associate with 
shorter latency until delivery. 

Among all the demographic characteristics studied in our study, Only BMI 
was significantly higher among cases that had labor within two days. 

The study by Kathir et al. [9] did not show any significant relationship be-
tween latency to delivery and maternal age (p value = 0.504) or parity (p value = 
0.124).  

Also, Mubarak et al. [22] showed that No significant difference between la-
tency to delivery and age or parity or GA.  

Jeon et al. [30] reported that earlier GA at PPROM is significantly associated 
with longer latency duration. 

Melamed et al. [33] reported that the duration of the latency period was in-
versely related to GA at admission, other authors [34] [35] [36] found that an 
inverse relationship between GA at the time of presentation and latency period 
was established. 

In our study, Perinatal complications were significantly more frequent among 
cases that had labour within two days.  

Ayad et al. [20] reported that longer latency period was associated with less 
neonatal morbidities. 

Frenette et al. [37] mentioned that extended latency periods resulted in de-
creased prematurity-related morbidity without a consequent surge in 
life-threatening maternal or neonatal infectious morbidity. 

Moreover, Nayot et al. [38] inspected latency stratified by gestational age at 
PPROM and examined outcomes at two latency periods: within 72 hrs of deli-
very and beyond 72 hrs of delivery, they found that serious and moderate neo-
natal morbidity incidence was decreased in patients with latency of greater than 
72 hrs for infants born up to 34 weeks’ gestation. However, after 34 weeks’ gesta-

https://doi.org/10.4236/ojog.2020.10110145


A. S. A. Elhamid et al. 
 

 

DOI: 10.4236/ojog.2020.10110145 1627 Open Journal of Obstetrics and Gynecology 
 

tion, their results did not display any benefit with conservative management. 

5.3. Clinical Implications 

Clinically, The use of transvaginal ultrasonographic assessment of the cervix in 
cases of PPROM for better prediction of time interval between the occurrence of 
ROM to delivery may assist for better decision concerning in-utero transfer of 
neonates to better neonatal centers with advanced neonatal facilities and for ad-
ministration of corticosteroids for the fetus lung maturation.  

5.4. Weaknesses and Strengths 

The small sample size is one of the limitations of our study. In addition, only 
women with singleton pregnancies were included as we considered that multiple 
pregnancy is already a risk factor for preterm birth. 

Also, women who received magnesium sulfate as a clinical protocol for fetal 
neuro-protection or any other tocolytic agents were excluded from the study. 

Despite the limitations, the major strength of our study is the objective nature 
of the transvaginal ultrasound technique for performing a full cervical scan in 
the prediction of latency period in women with PPROM, this technique has a 
short learning curve and is reproducible. It has the potential to reduce the varia-
tion between examiners in prediction of labor, determine the best time for cor-
ticosteroid administration and referral the cases to hospital with better neonatal 
facilities leading to a decrease in neonatal morbidities and mortalities. 

6. Conclusion 

The combination of cervical length (CL), posterior uterocervical angle (PUCA) 
and anterior uterocervical angle (AUCA) measurements greatly predicts the la-
tency period in women with PPROM, and Anterior uterocervical angle (AUCA) 
≥ 106.0˚ had the highest diagnostic value in predicting latency period within two 
days.  
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