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Correlation Between Myometrial
Thickness and the Latency Interval
in Preterm Premature Rupture of
Membranes

Background/Objective: In order to predict the time of labor in patients with preterm premature
rupture of membrane (PPROM), different factors have been studied resulting in different detection
rates. Recently, sonographic measurement of myometrial thickness (MT) has been introduced and
studied as an applicable and noninvasive method in predicting the length of latency interval (LI) of
labor (the period from PPROM to start of labor). The objective of our study was to determine the
correlation between MT and LI in pregnant women with PPROM led to oligohydramnios.
Patients and Methods: This was a cross-sectional study on 24 cases with PPROM. The
sonographic measurement of myometrial thickness and the latency interval of patients with PPROM
without labor pain were recorded. Gestational age was between 26-34 weeks and amniotic fluid
index (AFI) was less than 5 percentile. The data were analyzed using SPSS software.

Results: The mean+SD maternal age was 29.2+1.2 years. The AFI in all women was less than 5%
percentile of normal fluid for that gestational age. The mean+SD of gestational age was 29.1+2.2
weeks. The mean+SD of MT was 6.5+1.5 mm interiorly, 7.9+4.2 mm fundal, 6.6+1.7 mm in the
lower segment and 7.8+2.2 mm laterally. The mean LT was 545+4.7 hours.

Conclusion: Our study showed that there is no significant correlation between MT and LI in
pregnant women with PPROM and reduced AFI.
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Introduction

upture of membranes before the onset oflabor is considered premature or PROM,

which is usually followed by labor and delivery. Preterm premature rupture of
membranes (PPROM) makes management of the patient more challenging during
the latency interval (LI), the time from PPROM to labor and after that. PPROM
and associated preterm delivery are the leading cause of perinatal morbidity and
mortality. In the absence of symptoms and signs of infection, the management is
usually expectant because of the assumption that even a minor delay in the interval
to delivery will be beneficial to the fetus.

The incidence of PPROM ranges from 2% to 20% and is associated with 18%-20%
of perinatal deaths.'® Our understanding of the mechanisms regulating the events
preventing and initiating labor remains limited so prediction of the latency interval
is imprecise.

Different and numerous studies have been performed so far to find the predictive
factors of the initiation of labor after PPROM for better assessment and management
of the situation with the least complications. The factors studied with different
predictive values in the timing of latency interval include AFL*inflammatory factors
in amniotic fluid,’ cervical length®® and gestational age at the time of PPROM."
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Recently, myometrial thickness has undergone
sonographic evaluation during normal pregnancy,'
labor and postpartum,'*and in certain situations such
as twin pregnancy, polyhydramnios” and PPROM.!®
Some studies showed the decrease of myometrial
thickness in the 2nd and 3rd trimesters compared
with the 1st trimester'? and also in specific pregnancies
which are associated with preterm labor such as
twin pregnancy and polyhydramnios.”” Recently,
myometrial thickness as a predictive factor of latency
interval has been studied in limited centers.

In a study carried out by Buhimschi et al.’® a direct
correlation was found between fundal myometrial
thickness (MT) and the latency interval (LI). They
showed that the thicker the fundal myometrium, the
longer the latency interval.

Although finding a predictive factor of LT in
PPROM patients can significantly affect assessment
and management of these groups and MT is one of
the new predictive factors proposed, there are only
few studies about it. Therefore, we decided to design a
study to assess the correlation between MT and LI in
PPROM and decreased AFI without contractions.

Patients and Methods

It was a prospective cross-sectional study. The
inclusion criteria consisted a singleton pregnancy
with PPROM leading to oligohydramnios in 26 to 34
weaks gestational age patients without contraction.
Twenty-four pregnant women were included, who
were managed in Mahdieh Hospital on inpatient basis
from 2007 to 2008.

The exclusion criteria were fetal or uterine
anomalies, twin pregnancy, IUGR (estimated fetal
weight less than the 10th percentile), previous scar
in the uterus, placental abruption, placenta previa
and other maternal or fetal indications for iatrogenic
preterm delivery such as chorioamnionitis. Women
without the above-mentioned exclusion criteria were
enrolled in the study. The signs of chorioamnionitis
and placental abruption were detected and the patients
were excluded in this situation.

The diagnosis of PPROM was made on the basis
of history and direct observation of leakage of fluid
during examination with speculum. All suspicious
cases underwent the fern test. Then each patient had
an ultrasound scan in the same center and in case
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AFT was less than the 5th percentile of normal fluid
for that gestational age, the rest of the indices like
estimated fetal weight (EFW), or fetal and uterine
anomalies was evaluated and recorded. Myometrial
thickness was measured between serosa and decidua
in the lower segment and in the middle of the fundus,
anterior, posterior and lateral uterine walls by the
same observer (radiology consultant of the center). It
was performed free of charge and all patients signed
informed consent.

The ultrasound machine was Acauvi x (XQ) and
an abdominal 3.5 MHz probe was used. PPROM was
managed expectantly. No tocolysis or vaginal exam
was performed. All patients received corticosteroid
(betamethazone) injections for lung maturity and
(ampicillin and erythromycin). Fetal
monitoring, performed regularly, consisted of daily
NST, weekly BPP and FHR check every 4 hours.

Finally, the start of contractions (complaint of
pain and examination by physician) were recorded.
Myometrial thickness measurement was performed
at the time of admission by ultrasound scan. The
sample size was equal to 24 calculated according to SD
formula (a=0.05, d=0.4). The findings were calculated
in terms of mean and standard deviation, and Pearson
correlation coefficient was used to determine the
correlation between variables. To test normal
distribution of parameters, we used the Kolmogorov-
Smirnov method. All the statistical calculations were
carried out by SPSS software.

antibiotics

Results

The study was performed from 2007 to 2008 in
Mahdieh university-affiliated hospital, Tehran. Table 1
presents a series of demographic and ultrasonographic
variables assessed at the enrollment (i.e. EFW) with
the mean latency interval of 545.3+4.7 hrs (min=12.5,
max=1367).

Among the cases, approximately 54.2% were in their
first pregnancy, 12.5% in their second pregnancy and
29.2% in their third pregnancy. 58.3% of these women
had diploma of secondary school, 37.5% were under
diploma and 4.2% had bachelors degree.

Table 2 presents the myometrial thickness, means
and Overally,
myometrial thickness was seen in the lower uterine
segment, while in the body of the uterus the greatest

standard deviation. the greatest
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value belonged to the fundal part.

We found no relationship between the overall mean
myometrial thickness and the latency interval (LI)
after calculating the Pearson correlation coefficient
(Table 3).

Discussion

Recently, there have been researches about using
myometrial thickness (MT) in PPROM patients to
predict the time of labor. One study was performed
by Buhimschi et al.'® who found a direct relationship
between fundal MT and LI in pregnant women with
PPROM and without contractions. We could not find
such a relationship in our study.

Comparing the results in our study with those in
Buhimschi’s study, we perceived:

- Similar mean maternal age, which in Buhimschi’s
study and in ours were 29.2+1.2 and 29.9 years,
respectively.

- Different mean maternal weights, which was 90 kg
in Buhimschi’s study and 72.5 kg in our study which
Table 1. The Characteristics of the Population of Women Under Study;

Latency Interval (LI), AFI, Estimated Fetal Weight (EFW), Gestational
Age (GA), BMI, Parity, and Age

LI AFI EFW GA BMI Para Age
(hrs) (g) (weeks) (score) (year)
Mean 5453 51 1258 29.13 289 1.83 289
Min 125 23 539 244 213 1 21
Max 1367 39.2 1782 31.8 33.6 4 38

SO 47 16 34 2.2 3.3 1.007 5.1

Table 2. The Descriptive Statistics of Myometrial Thickness in Different
Parts of the Uterus

MT LUS L Lat. R Lat. Pos. Fun. Ant.
(mm) (mm) (mm) (mm) (mm) (mm)
Mean 8.2 7.8 7.8 6.5 7.9 6.5
Min 4.4 4.4 4.0 4.4 45 4.7
Max  15.0 13.5 12.5 9.8 13.6 9.0

SD 2.7 2.2 2.2 1.7 2.4 15

Table 3. The Pearson Correlation Coefficient Between Myometrial
Thickness (MT) and Latency Interval (LI)

MT LI P Value
Ant. 0.020 0.925
Fund. -0.052 0.809
Post. -0.172 0.422
R. Lat. 0.041 0.850
L Lat 0.223 0.296
LUS -0.245 0.248
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may be due to the smaller size of women under study
in Mahdieh hospital. However, BMI would have been
much better for comparison if we had the data.

- The mean gravidity in Buhimschi’s study was 3
(range, 0-11) , but in our study, 54% of the women
were nulliparas and 29% were in their third pregnancy,
which shows significant difference. However, no
relationship was found in our literature review
between gravidity and MT.

- Similar mean gestational ages; 29.5 weeks in
Buhimschi’s study and 29.3 weeks in our study.

- Different inclusion criteria; AFI<5% percentile
for gestational age in our study and lower than 2.5%
percentile in Buhimschi’s study. The reason may be
the difference in oligohydramnios definition. Of
course, the technical differences should also be taken
into account.

Furthermore, the ultrasound probe was 3.5 MHz in
our study and 5-7.5 MHz in Buhimschi’s study. The
women’s weight were more (more subcutaneous fat)
in Buhimschi’s study compared with our study which
may technically affect the ultrasound examination
quality.

The mean MT in Buhimschi’s study, except for the
lower uterine segment, was more than those in our
study (mean anterior, fundal and posterior thickness of
10.6, 10.7 and 9 versus 6.5, 7.9 and 6.6, respectively).
The reason may be technical problems such as more
subcutaneous fat in Buhimschi’s cases or using a 3.5
MHz probe instead of 7.5 MHz in our study or more
AFI in our study which may affect the ultrasonic
measurement of MT."

As the mean estimated fetal weight was similar in
both studies (1287.6+99 versus 1258 g), it is unlikely
that this difference is due to the variations in
estimated fetal weight (EFW).

In a study by Darnwald," the fundal MT in 2nd and
3rd trimesters in singletons was shown to be less than
the thickness in anterior, superior and posterior parts
(P<0.05), but in our study, the fundal MT was more
than the anterior and posterior parts. The reason of this
difference may be due to different gestational ages.

The mean gestational age in Durnwald’s study and in
our study was 34.1 and 29.1 weeks, respectively. The
pregnant women in Durnwald’s study had normal AFI,
but in our study, AFI was less than 5% of the normal
fluid for that gestational age (oligohydramnios) which
may change the measurement of MT.
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Degani et al.!' showed that placental position
significantly changes the myometrial thickness
(P<0.001), but in our study, the placental position was
not mentioned similar to Buhimschi’s study.

In 2008, Sfakianaki et al.® studied twin pregnancies
with intact membranes and normal AFI, in which
the fundal thickness was 5.8 mm (4.6-6.5 mm) and
the lower uterine segment was 4.7 mm (3.5-5.6 mm).
In our study, the mean+SD of fundal MT and the
lower uterine segment were 7.9+2.4 and 8.2+2.7),
respectively. The reason may be the difference in the
number of fetuses and the amount of AFI which affects
the ultrasonic measurement of MT.

The mean gestational ages in our study and in
Sfakianaki’s study® were 29.1 and 31.3 weeks,
respectively. This dissimilarity may affect MT.
Moreover, the genetic difference should be taken into
account.

Lower uterine segment thickness in our study was
slightly more than that in Buhimschi’s study (8.2 versus
7.7 mm). Because all the characteristics of pregnant
women which cause thinning of the lower segment
(including history of prior cesarean section and
multiple pregnancies) were the same, this difference
which is not quite significant may be due to technical
issues. However, as Sfakianti’s study shows that the
less the myometrial thickness in LUS the shorter the
LI, we can explain the shorter LI in Buhimschi’s study
compared to our study.

Buhimschi’s study showed that the thickness of the
lower uterine segment in PPROM, PCTR (preterm
control group) and term was less than the other
parts, and in PPROM, the lower uterine segment is
significantly thicker compared to PCTR and term.
However, in our study, the LUS thickness was more
than the other parts and was more than Buhimschi’s
study. The reason is not clear and may be due to genetic
differences. It cannot be due to gestational age as
there was no difference in these two studies regarding
this issue. We also did not find any evidence in our
literature review indicating fetal presentations as the
cause. AFI which was higher in our study compared
with Buhimschi’s study can explain the difference in
LUS in the two studies.

In our study, there was no relationship between
fundal myometrial thickness and LI (Table 3).
However, in Buhimschi’s study LI was related

to fundal thickness. Difference in the definition
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of oligohydramnios may be the reason. As was
mentioned earlier, in our study AFI was less than the
5% percentile for gestational age while in Buhimschi’s
study it was approximately 2.5%, considered to be
oligohydramnios. We already know that amniotic
fluid volume affects LI and fetal distress.

Mean LI in our study was significantly higher than
that in Buhimschi’s study (545 hours versus 96 hours),
which may be due to:

1. Certain factors contributing to the prevalence
of PPROM and preterm labor such as infections
and substance abuse that may be different in some
societies.

2. Genetic differences.

3. Different AFI in our study compared to
Buhimschi’s study.

There was no relationship between myometrial
thickness and latency interval in our study compared
to Buhimschi’s study.

We assumed that the sample size could be a limitation
in our study; therefore, we recommend studies with
more cases to clarify this issue in the future.
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