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ABSTRACT

The present study was designed to develop a screening technique for early detection of
women at risk for threatened preterm labor from the morphological shape of the cervix at the
level of internal os. The shape was determined by transvaginal ultrasonography. Ultrasonographic
evaluation of the morphological status of the cervix was performed in 57 randomly selected
subjects between 16-24 weeks of pregnancy who had no sign or symptom of uterine contrac-
tion and no cervical dilatation. Ultrasonographically, the cervix, at the level of internal os
was classified into 3 types: convex, flat and concave. Cervical length was measured from the
internal to the external os. Subjects were monitored with a tocodynamometer to indicate
the presence of uterine contraction. If contraction occurred once every 10-15 minutes before
33 weeks of gestation, it was considered as threatened preterm labor. The Chi-square test,
Student’s t-test and Anova were used for statistical analysis. Among the 57 subjects, 25
women showed a convex type of cervix, 17 women showed a flat type, and 15 women showed
a concave type. Twenty seven (47.4%) women developed threatened preterm labor (7 with
convex, 10 with flat and 10 with concave type). Twenty two women (38.6%) developed pre-
mature cervical dilatation (2 with convex, 7 with flat and 13 with concave type). Compared
to the convex type, the concave and the flat type of cervix had a greater incidence of threat-
ened preterm labor (p<0.05 for both types) and premature cervical dilatation (p<0.001 and
p<0.05 for concave and flat type, respectively). The concave and flat types showed a posi-
tive predictive value of 86.7% and 41.2%, respectively, for premature cervical- dilatation.
Our results suggest that threatened preterm labor can be assessed in early pregnancy by
ultrasonographic determination of the morphological shape of the cervix.Ryukyu Med. J., 17
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INTRODUCTION

Preterm delivery is one of the major causes of perinatal
morbidity and mortality. Although the survival rate of
preterm birth has increased with the improvement of neo-
natal care, prevention of preterm birth has not yet been
achieved. Assessment of cervical status is regarded as
an important factor in the identification and manage-
ment of patients at risk for preterm delivery!’ and digi-
tal examination had been used as the primary indicator
for cervical scoring for many years. Since the early 1980s,
transvaginal ultrasonography has been used extensively
for pelvic imaging as it is a non invasive technique. The
objectivity of the sonographical examination has made it
useful for the assessment of cervical status in gravid

uterus, especially in evaluating the risk of cervical incompetence
and threatened preterm labor?. To date, cervical short-
ening and funneling of the internal os have been consid-
ered as the principal indicators for identification of threat-
ened preterm labor®®. Some authors have described the
V shape and U shape of the cervix after dilatation and
showed its relation to the outcome of pregnancy®. De-
spite these findings, cervical assessment has not become
a routine screening approach for preterm delivery risk
assessment’’, Meanwhile the risk scoring system has been
able to diagnose only 30% of patients with spontaneous
preterm labor early enough for them to become candi-
dates for intervention in arresting preterm delivery®.
The purpose of this study was to develop a screening
technique for identifying women at risk for threatened
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Fig. 1 Schematic representation of the morphological shape of the uterine cervix.
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preterm labor and premature cervical dilatation by deter-
mining the shape of the cervix ultrasonographically. Se-
rial changes of the cervical status from the morphologi-
cal shape at the level of internal os in gravid uterus
has not been described previously. We studied the mor-
phological status of the cervix before the development
of uterine contraction and cervical dilatation in early
pregnancy.

MATERIALS AND METHODS

The study was performed from January 1995 until
April 1996 in the outpatient clinic of our University
Hospital. The heterogeneous study group consisted of
61 pregnant women who were chosen randomly, regard-
less of age, parity and past obstetrical history. Women
with placenta previa, uterine anomaly, or previous cer-
vical conization were excluded from the study. There
were two twin pregnancies.

All the women were informed about the study pro-
gram and consent was obtained. A prospective serial
ultrasonographic assessment of the morphological status
of the cervix was then started in women in the absence of
symptoms of uterine activity. The first ultrasonographical
examination was performed in every patient between 16-
24 weeks in the dorsolithotomy position. The ultrasonography
was done with an optimally filled bladder as an over dis-
tended bladder may artificially elongate the relatively
compliant pregnant cervix?. Scans were performed using
an Aloka 3000 scanner with a 5MHz sector scanner at-
tached to the ultrasonography unit. First, the internal os
was visualized in a sagital plane and the shape of the cer-
vix was assessed. Then the transducer was rotated until
the cervical canal was visualized with the sonolucency of
the endocervical canal. The cervical length was measured
by a hand caliper from the internal os to the external
os. In women complaining of slight lower abdominal
tension, the presence of uterine contraction was deter-
mined with a tocodynamometer before performing ultra-
sonography. If uterine contraction was present the ex-
amination was postponed because, as described by some
authors', transient uterine contraction may present a
sonographical appearance which falsely simulates cervical

1II) Concave. Cx: Cervix

dilatation. We examined the women for more than 5
min to determine the shape since there can be dynamic
change in cervical status within a few minutes"”. The
women suspected of asymptomatic threatened preterm
labor from the sonographic findings were monitored
with a tocodynamometer to exclude occult uterine ac-
tivity. In the women who showed occult uterine con-
traction, the examination was cancelled and a reexami-
nation was planned for their next visit. Thus, through
ultrasonography of the gravid uterus, we observed three
types of morphological features in the upper part of
the cervix at the level of internal os of endocervical
canal. Ultrasonographically, the cervix was classified as
follows: convex type, defined as when the cervix gives a
round appearance; flat type, defined as when the cervix
appears flattened; and concave type, defined as when
there is a small beaking at.the level of internal os
(Fig. 1). _ -

Women with symptomatic threatened preterm labor
complaining of lower abdominal pain were also moni-
tored with a tocodynamometer. The women with threat-
ened preterm labor were defined as those having either
weak or strong uterine contractions once every 10-15
min.

Digital examination was done to diagnose dilata-
tion of internal os. Internal cervical os =1 c¢cm was re-
garded as a sign of premature cervical dilatation if found
before 33 weeks of gestational age, since it is suggested
that there is an increased risk of preterm delivery if
dilatation is =1 cm between 28-34 weeks™. Dilatation
after 33 weeks was not regarded as premature. However,
dilatation in the mid second trimester in the cases of
cervical incompetence was considered as premature and
included in the data.

The patients who showed a convex cervix were
scanned once again in their second visit. In patients
with a flat or concave cervix the ultrasonographical ex-
amination was repeated within one or two weeks. The
results of vaginal culture were recorded. The type of
intervention and the gestational age at which it was
initiated in patients with threatened preterm labor were
noted. The outcome of pregnancy was also recorded.
Chi-square test was used for quantitative statistical
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Table 1 Clinical characteristics of the subjects in the three morphological categories of the cervix

Cervical No. of Age Gravida Parity Gestational age at
shape cases 1st evaluation (wks.)
Convex 25 31.5+4.5 1.6+1.3 0.9+0.8 19.5£2.8
Flat 17 32.4%+4.9 1.5+£0.9 0.9£0.8 19.9£3.4
Concave 15 33.3+4.6 2.3+1.8 1.2+0.9 20.5%+4.1

All variables are non significant.

Table 2 Obstetrical background of the study sample

Cervical Nonparous Parous Habitual Preterm Traumatic
shape women women abortion delivery delivery
Convex 10 15 0 0 1
Flat 6 11 0 2 0
Concave 2 13 3 5* 1

*Three of 5 women had a history of both preterm delivery and habitual abortion.

Fig. 2 Transvaginal ultrasonography showing con-
vex type cervix at 18 weeks of pregnancy. Atthe level
of internal os (arrow) the cervix gives round appear-
ance.

Fig. 3 Transvaginal ultrasonography of the flat cer-
vix imaged at 18 weeks of gestation. The cervix ap-
pears flattened at the level of internal os. Cervical
length 1s shown in between the two asterisk.

analysis. The Student's t-test and Anova were utilized
for qualitative analysis.

Fig. 4 Transvaginal ultrasonography of the concave
cervix imaged at 20 weeks of gestation. The cervix
shows a small beaking at the level of internal os.
The two asterisk limits the endocervical canal.

RESULTS

Among the 61 patients, 4 patients were excluded as
they had been transferred (for their own convenience) to
some other hospitals for delivery. The total number of
subjects was therefore 57. The mean age of the study
group was 32.3+4.6 yrs., mean gravida 1.7£1.4, and mean
parity 0.98+0.83. Thirty nine women were multipara and
18 were nullipara. Among these 57 cases, 25 (44%) showed a
convex type of cervix (Fig. 2), 17 (30%) showed a flat
type (Fig. 3) and 15 (26%) showed a concave type (Fig.
4) in the initial examination. Table 1 presents the Mean
+SD value of the age, gravida, parity and gestational
age at 1st evaluation in women of the three morphological
categories of the cervix. There was no significant variance
among the three groups. Table 2 shows the obstetrical
background of the study sample. Six of 15 women with
concave type, 2 of 17 with flat type and 1 of 25 with con-
vex type had a poor obstetrical background of habitual
abortion, preterm delivery and traumatic delivery.
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Table 3 Flow chart showing the sequences of premature cervical dilatation and outcome

Cervical No. of Developed Cervical Intervention Preterm

shape subjects TPL dilatation for TPL delivery

Convex 25 7 (28.0)=] 2 (8.0 7 (28.0) 0

Flat 17 10 (58.8)3* 7 (41.2)* 11 (64.7) 1(5.9

Concave 15 10 (66.7) 13 (86.7)¢ 10 (66.7) 2 (13.3)

Total 57 27 (47.4) 22 (38.6) 28 (49.1) 3(5.3)
TPL: Threatened preterm labor, *p<0.05, *< p<0.001, ** p<0.05, *° p<0.01.

The figure inside the parenthesis represents the percentage value

Table 4 Predictive value of premature cervical dilatation by the morphological shape

Cervical No. of Cervical dilatation PPV NPV
shape subjects + - % %
Convex 25 2 23 92.0
Flat 17 7 10 41~2]62, 5

Concave 15 13 2 86.7

PPV: Positive predictive value, NPV: Negative predictive value.

Twenty seven women (47.4%) of the study sample
developed threatened preterm labor. of these 27 women,
7 had a convex type, 10 a flat type and 10 a concave type
cervix (Table 3). The incidence of threatened preterm
labor was significantly higher in the concave and a flat
types than in the convex type (p<0.05). Twenty two
(38.6%) of 57 women developed premature cervical dila-
tation (Table 3). Of these 22 women, 2 showed a con-
vex type cervix, 7 a flat type and 13 a concave type.
The incidence of premature cervical dilatation was sig-
nificantly higher in the concave (p<0.001) and flat types
(p<0.05) than in the convex type. The incidence was
also higher in the concave than in the flat type (p<0.01).
There were 4 cases of cervical incompetence with mid
second trimester cervical dilatation in the concave group
in whom cervical cerclage was performed. Only 2 women
in the concave group did not develop premature cervical
dilatation. In one of these 2 cases, intervention was done
for uterine contraction and the other had an uneventful
pregnancy outcome. Therefore, the highest rate of pre-
mature cervical dilatation was found in the concave group
among the three categories. The mean gestational age at
which premature cervical dilatation developed in the study
sample was 27.81£4.9 weeks.

Gestational age at which intervention was initiated
for threatened preterm labor showed no significant dif-
ference among the three categories. There was no preterm
delivery in the convex group, one in the flat group and
2 in the concave group.

Fig. 5 demonstrates the cervical length measured
during 25-33 weeks of gestational age in the three types.
The cervical length showed significant difference between
the convex and the flat types (p<0.01) and between the
convex and concave types (p<<0.01). The cervical length
was also significantly different between the flat and the
concave type (p<0.05).

Table 4 shows the predictive values for premature

Cervical length (cm)
w

0-

CONVEX FLAT

CONCAVE

Fig. 5 Cervical length in the three morphological cate-
gories of the cervix measured between 25-33 weeks of
gestation.

cervical dilatation based on the morphological shape of
the cervix. The negative predictive value of the convex
type was 92.0%, while the positive predictive values of
the concave and the flat types were 86.7% and 41.2%,
respectively, both indicative of high risk cases. For the
concave and the flat types combined, the positive predic-
tive was found to be 62.5%.

DISCUSSION

This study showed morphological changes of the cer-
vix throughout pregnancy. We observed three categories
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of morphological features at the level of internal os. A
greater number of subjects (44%) showed a convex type
cervix at the initial examination, which we think is the
normal pattern in early pregnancy. Thirty percent of
the study sample showed a flat type and 26% showed a
concave type of the cervix.

Twenty seven women (47%) developed overt symp-
tom of threatened preterm labor, a relatively high figure.
The reason might be that women at risk are often referred
to our University Hospital. The percentage of women
-geveloping threatened preterm labor was higher in the con-
cave and the flat group in comparison to the convex
group, indicating a significant relationship between threat-
ened preterm labor-and status of the cervix. The percent-
age of women developing premature cervical dilatation
was also higher in the concave and the flat type than in
the convex type. Thus, the high positive predictive value
for premature cervical dilatation was revealed in the con-
cave and the flat shapes. In contrast, the high negative
predictive value of the convex shape indicates that women
with this type are at less risk for premature dilatation
of the cervix.

Ultrasonographically measured cervical length has
been established as a parameter of assessment of preterm
labor in many studies”™'®, The current study also
showed a similar relationship with the cervical shape as
well as the length. In the convex type, the cervical Jength
was longer than the flat and the concave type.

lams et al.”" in their study, suggested that cervical
competence is a continuous rather than a categoric vari-
able; their findings were based on assessment of previ-
ous obstetric performance. Although our study was not
designed to show the predictive value of previous obstet-
ric performance to the outcome of current pregnancy, we
also found that women in the concave group had had a
significantly poorer obstetric background in comparison
to the other two groups. Concerning their conclusion,
our finding is similar to that of lams et al.

We had one preterm delivery in the flat type cer-
vix group and 2 in the concave type. To better predict
whether women with sonographically assessed flat or
concave type cervix are at risk of preterm delivery, the
ideal study design would be a large observational cohort
study in which each pregnancy would to be allowed to
deliver without any intervention. As such a study was
not possible for us, we could not assess the predictive
value of cervical shape to preterm delivery. From our
study we can say that the shape of the cervix could re-
liably indicate the risk of threatened preterm labor and
premature cervical dilatation.

Infectious agent alone can not be a sufficient cause
of premature delivery unless there are some other fac-
tors associated with it. Failure to prevent premature
delivery by an antimicrobial agent as monotherapy clari-
fies this"™. Some authors have described short cervical
length as being the associated factor™. We think that

the configuration of the cervix might play a role in this
event. The flat or concave type cervix simulates a rela-
tively less competent cervix and may act as a defect in
host resistant barrier to microbial invasion as a short
cervical length is suggested.

The onset of labor is not a sudden event. Many
silent uterine and cervical changes precede the onset?. We
also observed such changes in cervical status during the
ultrasonography. In our study, it was noticed that with
the progression of gestation, the cervix changed gradu-
ally from convex to flat and at the last trimester, some
cases showed a concave type sonographical feature. The
clinical signs of ripening of the uterine cervix are well
known. Bishop scoring has been used since 1964, to as-
sess cervical ripening to determine the feasibility of in-
ducing labor®, In 1965, Wood et al.® claimed that a
short cervix is a predictive sign of premature labor. It
is widely considered that evaluation of the gravid cervix
plays an important role in the management of a preg-
nancy at risk for threatened preterm labor and that suc-
cessful treatment depends to a great extent, on early
recognition. Traditionally, the diagnosis of preterm labor
is made when a patient with persistent uterine contrac-
tion shows a change in cervical configuration on serial
digital examination. However, it is difficult to arrest
preterm labor when there has already been substantial
cervical change. Early evaluation and intervention from
the sonographic findings might be helpful in arresting
preterm labor although there are always some failures.
Moreover, many authors agree that the digital exami-
nation is subjective and it has the limitation of varia-
tion in assessment among examining physicians. There
is also the potential risk of a ruptured membrane and
infection in repeated digital examination®®. Anderson
et al.” and Gomez et al.® in their study, described
endovaginal ultrasonography as superior to digital ex-
amination for preterm delivery risk assessment. The
role of ultrasonography is no longer in question as an
important method of assessment of cervical status. We
emphasized cervical morphology at the level of internal
os as a predictor of cervical dilatation for screening of
women at risk of threatened preterm labor.

We conclude that the ultrasonographical shapes of
the cervix in early pregnancy could be classified into 3
types, convex, flat and concave; and that the presence
of a concave or flat type may be a high risk indicator
for development of threatened preterm labor.
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