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Can fetal heart rate in twin pregnancy
in the first trimester be useful as a marker
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Introduction. Assessment of the fetal heart rate become
a routine manner and was found to be helpful in making
important clinical decisions. In the available literature there
are no any information about fetal heart rate in twin pregnan-
cy and it usefulness in predicting pregnancy outcome.
Objective. The aim of our study was to evaluate a range of
heart rates in the first trimester in twin pregnancy and the
influence of the rate of fetal heart on the outcome of the
pregnancy.
Material and methods. The study included 89 twin pregnan-
cies between 6 and 11 weeks of pregnancy (78 pregnancies
finished with good outcome and 11 with unfavorable outco-
me).
Results. The date shows that the heart rate of embryos / fetuses
in the first trimester of an uncomplicated twin pregnancy
progressively increases between 6 and 8 weeks of pregnancy
and then slows down in week 11. Our data shows that the rate
of fetal death in the first trimester of twin pregnancy increases
progressively with decreasing of the heart rate. In our study
none of the twins survived when the observed rate of the fetal
heart was less than 110 beats per minute and half of them died
when heart rate was between 110 and 120 beats per min.
Furthermore, the significant difference in the heart rates of a
set of twins was connected with a poor prognosis. In mono-
chorionic pregnancies with a significant difference in heart rate
(20 beats/min or more) despite a normal fetal heart rate (120
beats/min or more) TTTS syndrome was confirmed later in
pregnancy.
Conclusions. The heart rate in twin pregnancy more than 120
beats per minute is connected with a good prognosis, whe-
reas below 110 beats per minute with a poor prognosis.
Furthermore, the significant difference in fetal heart rate (20
beats/min or more) can be a marker of developing TTTS syn-
drome later in pregnancy.
Key words: fetal heart rate; twin pregnancy; first trimester;
TTTS
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INTRODUCTION
In the past and nowadays the fetal heart rate
is being used as a confirmation of the embryo/
fetal life. Large group studies have reported
changes in the heart rate in early stage of pre-
gnancy [1-10]. Furthermore, miscarriages were
observed in pregnancies with abnormal fetal
heart rate [1-7,11]. Therefore assessment of the
fetal heart rate become a routine manner and
was found to be helpful in making important
clinical decisions. However in the available li-
terature there are no any information about
fetal heart rate in twin pregnancy.

AIM
The aim of our study was to evaluate range of
heart rate in first trimester in twin pregnancy
and influence of rate of fetal heart on pregnancy
outcome.

MATERIALS AND METHODS
The study was conducted in the Ultrasound Unit
in Healthcare Center in Kutno from 2010 to
2016. In the study were included 89 twin pre-
gnancies between 6 and 11 weeks of pregnan-
cy (78 pregnancies finished with good outco-
me and 11 with unfavorable outcome). All
pregnancies with risk factors (smoking, alcohol,
drug addiction) and complications (diabetes
mellitus, hypertension, anemia) were excluded
from the study

Measurements were obtained using ultraso-
und machine (B&K Medical 3535 and Voluson
730 PRO) with vaginal probe of 6.5 MHz fre-
quency. All pregnancies were calculated accor-
ding CRL measurement. The gestational age
was given in weeks according formula: 7 we-
eks = 7 weeks + 0/6 days. The heart rate was
performed using M-mode technique for each
twin separately.
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INTRODUCTION

Fetal membrane rupture before 37 weeks of pregnancy 
is termed as PPROM [1]. It can occur in about 4% of all 
pregnancies and is responsible for approximately 28% of 
preterm deliveries. Premature birth can result in respiratory 
distress syndrome, cerebral palsy due to intraventricular 
hemorrhage, necrotizing enterocolitis, and perinatal death [2].

The time between PROM and birth is known as the 
latency period in PPROM. Accurately predicting the 
duration between PPROM and delivery can assist in 
making informed decisions about transferring newborns 
to more advanced neonatal facilities and administering 
corticosteroids to promote lung development in the fetus. 
The risk of preterm birth can be assessed by measuring 
cervical length using Transvaginal Ultrasound (TVS). A 
short cervix of less than 26 mm in the second trimester 
shows a significant correlation with preterm labor and has 
a high negative predictive value. This measurement can 
predict the likelihood of preterm birth in asymptomatic 
women and those with threatened preterm labor. However, 
its predictive accuracy as a single measure is limited [3,4].

The angle between the cervical canal and the posterior 
uterine wall, known as the Posterior Uterocervical Angle 
(PCA), has been found to have a specificity of 67.4% 
in predicting labor within 48 hours of Preterm Prelabor 
Rupture Of Membranes (PPROM) [5]. 

The angle between the cervical canal and the anterior 
uterine wall is referred to as the Anterior uterocervical 
Angle (ACA) and is identified through ultrasonography. It 
is defined as the angle between the anterior uterine wall 
and the cervical canal. Several studies have investigated the 
potential significance of ACA in predicting preterm birth. 
A wide uterocervical angle of ≥ 95˚ and ≥ 105˚ identified 
during the second trimester has been associated with an 
increased risk of spontaneous preterm birth before 37 and 
34 weeks, respectively [6].

This study aims to evaluate the effectiveness of Cervical 
Length (CL), ACA, and PCA in predicting the latency 
period in patients with PPROM. 

PATIENTS AND METHODS

This cohort prospective study was performed on 140 

Background: Preterm Premature Rupture Of Membranes (PPROM) is a 
primary factor in Preterm Labor (PTL). Assessing the angle between the 
cervix and uterus may be necessary in predicting PTL. The study aims to 
evaluate the precision of cervical length and the posterior and anterior 
cervical angles in forecasting the latency in PPROM. 

Design: A cohort Prospective study on 140 patients with PPROM was 
done in 2 private hospitals in KSA from March 2021 to March 2022. 
The Primary outcome was the latency period, defined as the period from 
PPROM till the occurrence of labor. In contrast, the Secondary Outcomes 
were ultrasonographic measurements of Cervical Length (CL), Anterior 
and posterior cervical angles, and other relevant obstetric outcomes. 

Methods: Patients with PPROM underwent a transvaginal ultrasound 
examination to measure the Cervical Length (CL) and posterior and 
anterior uterocervical angle. 

Results: The latency period was within two days in 39 patients (27.9%) 
and after two days in 101 (72.1%) cases. The CL was 24.18 ± 3.88mm 
vs. 26.66 ± 3.42mm (p-value<0.001). After two days, the posterior 
uterocervical angle was 113.64 ± 5.15 vs. 108.88 ± 4.62 (p-value<0.001). 
The anterior uterocervical angle was 113.43 ± 5.68, vs. 106.55 ± 4.83 
(p-value<0.001). The cervical length cut-off value of 24mm resulted in 
80.3% sensitivity and 67.9% specificity. The posterior uterocervical angle 
cut-off value of 107.0˚ yielded a sensitivity of 94.8% and a specificity 
of 62.8%. In comparison, an anterior uterocervical angle cut-off value 
of 105˚ resulted in a sensitivity of 93.9% and a specificity of 74%. An 
anterior uterocervical angle of ≥ 105˚ demonstrated the highest diagnostic 
value for predicting a latency period within two days.

Conclusion: Cervical dimensions and cervical angles measurements have 
predictive value for the latency period in women with PPROM.

Keywords: Latency period; PPROM; Cervical length
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

patients with PPROM and was done in United Doctor 
Hospital, Jeddah and Madinah National Hospital, Madinah 
al Munawara- Saudia Arabia, from March 2021 to March 
2022. The study was approved by the ethics committees 
of both hospitals. Following a thorough explanation of 
the study's objectives, all patients provided their informed 
consent.

Eligibility Criteria

Patients who had PPROM were eligible if they had a 
rupture of membranes between 28 and 34 weeks, which was 
diagnosed by visually observing amniotic fluid through the 
external cervical opening using a speculum examination. 

The exclusion criteria comprised fetal heart rate 
abnormalities, antepartum hemorrhage, chorioamnionitis, 
a history of cervical cerclage in this pregnancy, and women 
who were in active labor upon admission.

Primary outcomes: Latency period, which is defined 
as the period from PPROM till the occurrence of labor.

Secondary outcomes: Ultrasonographic measurements 
of Cervical Length (CL), Anterior and posterior cervical 
angles, along with other relevant obstetric outcomes

Sample size justification

Sample size of 140 pregnant women was calculated 
using STATA 14.2 statistical software based on the 
following parameter: Posterior uterocervical angle showed 
sensitivity (93%) and specificity (60.1%) in predicting 
the latency period within two days, as reported by Abd 
Elhamid, et al., 2020 [7]. The prevalence of preterm 
premature rupture of membranes was 5%, precision±20 
was 20%, and the confidence interval was 95%, with an 
expected drop out of 10%.

All patients with PPROM were admitted, 
diagnosed clinically, and managed expectantly without 
chorioamnionitis criteria. All Patients received 
corticosteroids in the form of Dexamethasone 6 mg IM/12 
hrs for 48 hrs (total 24 mg) and antibiotics in the form of 1 
gm oral Azithromycin as per our hospital protocol.

Two examiners conducted abdominal and 
vaginal ultrasound examinations using a 3.5-5 MHz 
transabdominal probe and a 5-9 MHz transvaginal probe. 
The obstetric ultrasound was utilized to assess fetal age, 
presentation, biophysical profile, amniotic fluid volume, 

and placenta location. Following the patient's sensation of 
a full bladder, the transvaginal ultrasound was performed 
with the probe placed in the anterior fornix to minimize 
pressure on the cervix. To measure PCA and ACA, a line 
was drawn from the external to the internal cervical os, 
and another line was drawn parallel to the inner side of the 
posterior wall of the uterus (PCA) and the anterior wall 
of the uterus (ACA). Cervical length is determined by the 
measurement between the internal and external cervical os. 
In cases of chorioamnionitis, termination of pregnancy was 
recommended when the patient went into labor with fetal 
distress determined by CTG or upon reaching 34 weeks.

Statistical Analysis

The information collected was analyzed using statistical 
software for social sciences (SPSS Inc., Chicago, Illinois, 
USA). Mean standard deviation and ranges were used to 
present quantitative data, while numbers and percentages 
were used to present qualitative variables. The following 
steps were taken: An independent-sample t-test was used 
to compare two means, and a Chi-square (x2) test was used 
to compare proportions among qualitative parameters. 
Receiver operating characteristic (ROC curve) analysis 
was used to assess the overall predictivity of the parameters 
and to determine the optimal cut-off value. Accuracy was 
evaluated using sensitivity, specificity, positive predictive 
value, negative predictive value, overall accuracy, and the 
likelihood ratios of positive and negative tests.

RESULTS 

One Hundred-Forty pregnant women with PPROM 
were analyzed in this study. The study examined 
demographic variables like age, Body Mass Index (BMI), 
and parity, as well as initial measurements such as Total 
Leucocyte Count (TLC), Amniotic Fluid Index (AFI), 
Cervical Length (CL), Posterior Uterocervical Angle 
(PUCA), and Anterior Uterocervical Angle (AUCA), as 
shown in Tab. 1., which presents the demographic and 
initial characteristics of the participants.

Labor findings from the study indicated that 91 
cases (65%) had vaginal deliveries, while 49 cases (35%) 
underwent cesarean sections. Among cases with a latency 
period of 2 days or less, 34 cases (87.2%) had vaginal 
deliveries, and 5 cases (12.8%) had cesarean sections. In 
cases with a latency period of more than two days, 57 cases 

Tab. 1. The demographic and 
basal characteristics.

Demographic data Mean ± SD Range
Age (years) 27.18 ± 4.24 18-42

BMI (kg/m2) 21.77 ± 2.45 18-31
Parity No. %
Primi 52 37.1%
Multi 88 62.9%

Basal  
TLC (× 103/mL) 8.74 ± 2.71 4-18

AFI (cm) 4.79 ± 1.63 2-8
Cervical length (mm) 25.97 ± 3.71 15-32

Posterior uterocervical angle (˚) 110.21 ± 5.21 95.2-121.4
Anterior uterocervical angle (˚) 108.47 ± 5.93 96.2-124.4
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(56.4%) had vaginal deliveries, and 44 cases (43.6%) had 
cesarean sections (p-value<0.001). 

For patients where the time between onset and delivery 
is 2 days or less, the average birth weight was 2.23 ± 0.41kg. 
However, for situations where the time between onset and 
delivery is more than two days, the average birth weight 
was 2.95 ± 0.35 kg (p-value<0.001). Vaginal delivery was 
notably more frequent among situations with labor within 
two days, and birth weight was notably lower for situations 
with labor within two days.

Tab. 2. displays a comparison of demographic and 
basal characteristics with a two-day delay. Among cases 
with labor within two days, the BMI was significantly 
higher, and TLC, posterior uterocervical angle, and 
anterior uterocervical angle were also significantly higher. 
Additionally, AFI and cervical length were significantly 
lower in cases with labor within two days.

The data presented in Tab. 3. demonstrates that baseline 
measurements have a significant impact on the prediction 
of the latency period within a two-day timeframe. The 
study found that AFI and CL decreased notably in patients 
with a latency period of less than two days (p<0.037 and 
p<0.001, respectively). Furthermore, there was an observed 
increase in PUCA and AUCA in patients with a latency 
period of less than two days (p<0.001 for both).

In the analysis of Receiver Operator Curve (ROC) 
statistics (Fig. 1.), it was noted that a cervical length 
threshold of 24mm produced a sensitivity of 80.3% and 
a specificity of 67.9%. A posterior uterocervical angle 
threshold of 107.0˚ resulted in a sensitivity of 94.8% and 
a specificity of 62.8%, while an anterior uterocervical 
angle threshold of 105˚ yielded a sensitivity of 93.9% and 
a specificity of 74%. It was determined that having an 

anterior uterocervical angle of ≥105˚ showed the highest 
diagnostic value for predicting a latency period within two 
days (Tab. 4.).

There were significantly more perinatal complications 
in cases where labor occurred within two days. Among 
cases within 2-day latency period, 6 (5.9%) were 
complicated by chorioamnionitis, while none of the 
cases with a latency period after 2 days experienced this 
complication (p-value<0.001). In cases with a latency 
period of two days or less, neonatal sepsis occurred in 18 
(17.8%) of cases. In contrast, in cases with a latency period 
exceeding two days, neonatal sepsis occurred in 2 (5.1%) of 
cases (p-value<0.001). Additionally, in cases with a latency 
period of 2 days or less, neonatal mortality occurred in 
20 (19.8%) of cases, while in cases with a latency period 
exceeding 2 days, neonatal mortality occurred in 3 (7.7%) 
of cases (p-value<0.001) (Tab. 5.).

Among the examined cases, chorioamnionitis was 
a complication in 6 (4.3%), neonatal sepsis was a 
complication in 20 (14.3%), and neonatal mortality 
complication in 23 (16.4%) cases. 

DISCUSSION

We conducted a study to use transvaginal ultrasound 
to measure cervical length, posterior uterocervical angle, 
and anterior uterocervical angle. Our goal was to predict 
the latency period in patients with PPROM. Our findings 
revealed that in cases with a latency period within two days, 
certain measurements were significantly different compared 
to cases with a latency period after two days. For instance, 
cervical length, posterior uterocervical angle, and anterior 
uterocervical angle significantly differed between the two 
groups. BMI, TLC, AFI, and cervical length also showed 
significant differences.

Tab. 2. Comparison accord-
ing to latency period (two 
days) regarding demographic 
and basal characteristics.

Variables Within (n=39) After  (n=101) p-value

Demographic data

Age (years) 27.24 ± 4.61 27.16 ± 4.11 0.916

BMI (kg/m2) 23.92 ± 2.34 20.94 ± 1.95 <0.001**

Parity

Primipara 11 (28.2%) 41 (40.6%)
0.174#

Multipara 28 (71.8%) 60 (59.4%)

Basal 

Enrollment GA (week) 33.72 ± 1.43 33.44 ± 1.26 0.255

TLC (×103/mL) 9.33 ± 2.87 8.50 ± 2.63 0.105

AFI (cm) 4.36 ± 1.75 4.95 ± 1.55 0.045*

Cervical length (mm) 24.18 ± 3.88 26.66 ± 3.42 <0.001**

Posterior uterocervical angle (˚) 113.64 ± 5.15 108.88 ± 4.62 <0.001**

Anterior uterocervical angle (˚) 113.43 ± 5.68 106.55 ± 4.83 <0.001**

Using: Independent Sample t-test; #Chi-square test
p-value >0.05 is insignificant; *p-value <0.05 is significant; **p-value <0.001 is highly significant

Tab. 3. Predicting the latency 
period within two days using 
basal measurements has a di-
agnostic performance.

Factor AUC SE P 95% CI Cut off

TLC 0.546 0.052 0.519 0.424-0.659 -

AFI 0.639 0.044 0.037* 0.525-0.741 -

Cervical length 0.785 0.042 <0.001** 0.667-0.887 ≤24 mm

Posterior uterocervical angle 0.836 0.035 <0.001** 0.730-0.923 ≥107.0˚

Anterior uterocervical angle 0.924 0.026 <0.001** 0.832-0.993 ≥105.0˚

AUC: Area Under Curve, SE: Standard Error, CI: Confidence Interval, *significant
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

Fig. 1. ROC curve for basal 
measurements in prediction of 
latency period within two days.

Tab. 4. Diagnostic features 
of basic measurements cutoff 
thresholds for predicting the 
time between two days.

Characters
Cervical length  ≤ 

24 mm
Posterior uterocervical angle 

≥ 107˚
Anterior uterocervical angle  

≥ 105˚

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

Sensitivity 80.3% 68.0%-
91.1% 94.8% 85.3%-

100.0% 93.9% 84.2%-100.0%

Specificity 67.9% 58.9%-
75.3% 62.8% 53.3%-70.0% 74.0% 65.4%-80.0%

DA 71.3% 64.3%-
77.6% 71.3% 64.3%-77.6% 79.8% 73.2%-85.4%

YI 45.8% 32.3%-
59.2% 54.6% 44.0%-65.2% 66.4% 56.3%-76.5%

PPV 48.2% 37.6%-
58.9% 48.6% 38.9%-58.6% 57.4% 46.5%-67.9%

NPV 91.5% 83.9%-
96.8% 98.4% 91.9%-

100.0% 99.1% 93.6%-100.0%

LR+ 2.36 1.83-3.07 2.40 1.95-2.97 3.38 2.59-4.41

LR− 0.34 0.19-0.56 0.12 0.04-0.31 0.10 0.04-0.26

LR 7.33 3.58-15.14 20.55 7.09-60.03 34.38 11.76-80.34

Kappa 0.39 0.25-0.51 0.42 0.31-0.53 0.56 0.45-0.67

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

Tab. 5. Complications. Variables Within (n=39) After (n=101) p-value

Chorioamnionitis 6 (5.9%) 0 (0.0%) <0.001**

Neonatal sepsis 18 (17.8%) 2 (5.1%) <0.001**

Neonatal mortality 20 (19.8%) 3 (7.7%) <0.001**

Chi-square test; **p-value <0.001 is highly significant

The results indicate that basal measurements significantly 
impact the prediction of the latency period within two 
days. AFI and CL decreased significantly in patients with a 
latency period of less than two days (p<0.037 and p<0.001, 
respectively). PCA and ACA increased in patients with a 
latency period of less than two days (p<0.001 for both).

In a study using Receiver Operator Curve (ROC) 
statistics, certain cervical and uterocervical angle cut-off 
values were found to have high sensitivity and specificity 
for predicting the latency period before labor. Cases with a 
latency period of 2 days or less experienced more perinatal 
complications, including chorioamnionitis, neonatal 
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sepsis, and neonatal mortality, compared to cases with a 
latency period longer than 2 days (p-value<0.001 for all 
comparisons).

Rizzo and colleagues, who reviewed 92 patients with 
PPROM, discovered that a Cervical Length (CL) of less 
than 20 mm was linked to a shorter latency period. On the 
other hand, Carlan and colleagues, as well as Fischer and 
Austin, did not find a statistically significant correlation 
between CL and the latency period when using a 3 cm cut-
off to define a short CL [9-11]. 

Our research demonstrated that PCA and ACA 
parameters have a high statistical significance in predicting 
the latency period within two days in PPROM. Kathir, 
et al.'s study linked PCA to the latency period (p-value 
= 0.003). A PCA of 113.0˚ was associated with 80.4% 
sensitivity and 65.5% specificity for labor within two days 
of PROM [5].

In their research, Perez and colleagues found that an 
ACA measurement greater than 105 degrees predicted a 
latency period of 7 days or less with a sensitivity of 78%, 
and a latency period of 2 days or less with a sensitivity of 
90%. These findings may have been influenced by the small 
number of cases included in Perez's study (98 women). The 
average AFI among patients with a latency period of two 
days or less was 4.31 ± 1.09 cm, while it was 4.92 ± 1.38 
cm among patients with a latency period longer than two 
days (p value=0.011) [12].

Mehra, et al. discovered a strong connection between 
a short Cervical Length (CL) and increased likelihood of 
labor within a week (if the cutoff value is less than 20 mm, 
the sensitivity is 44%, and the specificity is 74%) [13].

Ayad, et al. conducted a study where they found that 
the mean Total Leukocyte Count (TLC) for cases with 
a latency period of less than two days, a latency period 
between two and seven days, and a latency period of more 
than seven days were 13.449 ± 2.959, 10.845 ± 2.432, 
and 9.389 ± 2.656 (103/μL), respectively. The analysis of 
variance (ANOVA) test revealed a statistically significant 
difference in the TLC mean among the different Preterm 
Premature Rupture Of Membranes (PPROM) groups, 
with F = 16.755 and a p-value of less than 0.001.

In clinical practice, utilizing transvaginal ultrasound 

in this investigation for patients with PPROM might 
help determine whether to transfer expectant mothers 
to more advanced hospitals with superior neonatal care 
and administer corticosteroids to improve fetal lung 
development.

The study is limited by the relatively small sample size 
and the absence of randomization. The study's advantage 
is that it was carried out in 2 hospitals, which decreases the 
publication bias.

More research is necessary, conducted at multiple 
centers and involving many participants, to examine the 
impact of cervical angles on predicting the latency period 
in PPROM.

CONCLUSION

The Length of the Cervix (CL), the Posterior 
Uterocervical Angle (PCA), and the Anterior Uterocervical 
Angle (ACA) measurements have predictive value for the 
latency period in women with PPROM.
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.
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