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Endovaginal sonographic assessment of cervical
length in healthy pregnant women between 20 and 34
gestational weeks*
Avaliação do comprimento do colo uterino em gestantes normais entre 20 e 34 semanas
de gestação por meio da ultrassonografia endovaginal
Rejane Martins Ribeiro Itaborahy1, Anselmo Verlangieri Carmo2, Sebastião Freitas de Medeiros2,
Ali Yassin2

Abstract OBJECTIVE: To evaluate the cervical length by means of transvaginal ultrasonography in a population of
healthy pregnant women, developing a normality curve in the period between the 20th and 34th gestational
weeks. MATERIALS AND METHODS: Cross sectional study involving 145 healthy singleton pregnancies with
healthy fetuses between 20 and 34 weeks of gestation, evaluated at the units of ultrasonography of Hospital
Universitário Júlio Müller and of a private center. Each pregnant woman underwent a single transvaginal
ultrasonography study, with measurement and recording of the cervical length. Exclusion criteria were: preterm
labor, preterm premature rupture of membranes, placenta previa, use of tocolytics and/or progesterone,
cerclage or any surgical intervention prior to pregnancy. The association between cervical length and gestational
age was evaluated by linear regression analysis. RESULTS: The cervical length presented a progressive decrease
(0.8 mm/week) as the gestational age progressed (r = –0.351; p < 0.001). The women with cervical funneling
presented shorter cervix (p = 0.001). Interpolation of the 5th, 50th and 95th percentiles provides a graph
to be used as a reference. CONCLUSION: The mean cervical length decreases about 0.8 mm per week in the
period between the 20th and 34th gestational weeks.
Keywords: Cervical length measurement; Ultrasonography; Cervix uteri; Preterm labor.

Resumo OBJETIVO: Avaliar o comprimento do colo uterino pela ultrassonografia transvaginal em uma população de
gestantes normais e construir uma curva de normalidade no período de 20 a 34 semanas de gestação.
MATERIAIS E MÉTODOS: Estudo de corte transversal, incluindo 145 gestantes normais, com feto único,
vivo, sem enfermidades, entre 20 e 34 semanas de gravidez, examinadas nos serviços de ultrassonografia
do Hospital Universitário Júlio Müller e de uma clínica privada. As gestantes foram submetidas a ultrassonografia endovaginal, com registro do comprimento cervical. Critérios de exclusão foram: parto prematuro,
rotura prematura pré-termo das membranas, placenta prévia, uso de fármacos tocolíticos e/ou progesterona,
cerclagem ou qualquer intervenção cirúrgica prévia no colo. A associação entre o comprimento do colo uterino e a idade gestacional foi examinada por regressão linear. RESULTADOS: O comprimento cervical diminuiu progressivamente em 0,8 mm a cada semana, à medida que a idade gestacional progrediu (r = –0,351;
p < 0,001). As mulheres que tiveram afunilamento cervical apresentaram colo mais curto que as demais (p =
0,001). A interpolação dos percentis 5, 50 e 95 provê gráfico passível de ser utilizado como referência.
CONCLUSÃO: O comprimento médio cervical em gestantes normais diminui 0,8 mm por semana, entre a
20ª e a 34ª semanas de gestação.
Unitermos: Comprimento cervical; Ultrassonografia; Colo do útero; Trabalho de parto prematuro.
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The core function of the uterine cervix
in pregnancy and in normal delivery is well
established. The cervix functions as a valve
responsible for ensuring the retention of the
fetus in uterus up to the end of the pregnancy. At delivery, it undergoes changes allowing the safe transit of the conceptus(1).
Preterm delivery, defined as a delivery occurring before the 37th gestational week is
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the most relevant problem associated with
neonatal mortality and morbidity in the developed world(2). A logical strategy to prevent preterm delivery starts with the identification of patients at risk. As the cervical length shortening is a normal component of human parturition, many investigators have assessed the value of ultrasonography in the measurement of cervical length
during pregnancy, and it has been reported
that this is one of the parameters with clos-
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est correlation with the risk for preterm delivery(3). Although a consensus on the normal cervical length over the different gestational weeks is still to be reached, there
is ample evidence that a short cervical
length is associated with a higher prevalence of preterm delivery(4). The representative risk threshold is also controversial,
with several studies suggesting measurements between 15 and 35 mm. Such lack
of consensus has been attributed to differences among studied populations: low or
high risk for preterm delivery, gestational
age at the moment of the studies, investigation design (longitudinal or cross sectional) and patients’ parity(5–9).
The reasons for pursuing the development of a chart on cervical lengths are the
existence of different reports in the literature on changes of the uterine cervix along
the gestational period and the fact that the
uterine cervix length may differ in different populations. In the clinical practice, the
early detection of abnormalities in the cervical length is important, thus the need to
accurately define the normal cervical
length for each gestational week. The
present study is aimed at evaluating the
uterine cervix length in a population of
healthy pregnant women, between the 20th
and 34th weeks of gestation, with the purpose of constructing a normality curve for
this gestational period.
MATERIALS AND METHODS
A cross sectional study including 145
healthy pregnant women under prenatal
follow-up, between the 20th and 34th gestational weeks.
The gestational age was determined by
means of the last menstruation date and ultrasonography performed before the 20th
week. Differences of up to 8% between
biometric parameters and the last menstruation date, confirmed the last menstruation
date as the parameter to estimate gestational age. Otherwise biometric parameters
were utilized. In order to establish normal
values, the authors waited for the pregnancies outcome, and only the women who had
term delivery (> 37 weeks) were included
in the final analysis.
The sample included both primigravidae and women with a previous his-
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tory of pregnancy. The patients were initially submitted to anamnesis for evaluation
of inclusion and exclusion criteria. Inclusion criteria were the following: pregnancy
with a single live fetus, gestational age
between the 20th and 34th weeks, and absence of maternal or fetal diseases. Exclusion criteria were the following: previous
surgical interventions (cervical conization)
in the uterine cervix, cerclage, fetal malformations, low-lying placenta, amniorrhexis
changes in the amniotic fluid index, and
fetal death. Additionally, the presence of
labor, vaginal bleeding, or symptoms of
vulvovaginitis at the time of the examination were also considered as exclusion criteria. Rest, tocolysis and steroids were utilized as clinically appropriate, but, because
of the medicamentous intervention, the
patients were excluded from the study.
Patients presenting early delivery and those
from whom delivery data could not be obtained were also excluded. Patients who
met inclusion criteria, regardless of age,
received explanations on the study and
were invited to participate in the study.
Those who agreed in participating in the
present study signed a term of free and informed consent. In case of patients under
legal age, consent was also requested from
parents or caregivers.
The measurements of uterine cervix
length were standardized and performed by
a single observer trained and qualified in
compliance with the principles established
by Fundação de Medicina Fetal – FMF Brazil (Fetal Medicine Foundation), according
to the Certificate of Competency in Cervi-

cal Assessment, by means of transvaginal
ultrasonography with a 4.0 to 9.0 MHz
transducer connected to a Voluson 730
Expert unit (GE Healthcare; Buckinghamshire, England) or Sonoace 9900 unit
(Medison; Gyeonggi-do, South Korea).
After emptying the bladder, the patients
were placed in lithotomy position and the
probe was gently placed into the anterior
vaginal fornix in order to acquire a full
sagittal view of the cervix, including the
external and internal orifices, and the cervical canal, while avoiding exerting inappropriate pressure on the cervix, which
could erroneously elongate it. The probe
was then slowly moved backward until the
image became blurred, and then enough
pressure to restore a clear image was applied. The image was then magnified so
that a clear visualization of the cervix and
internal and external orifices was obtained.
The distance between the internal and external orifices along the endocervical canal
was then measured in millimeters. Care
was taken so that, on the sagittal view, the
distances from the surface of anterior and
posterior labia to the cervical canal were
the same. The sonolucent cervical mucosa
was used as a guide for the true position of
the internal orifice, thus avoiding confusion with the lower uterine segment (Figure 1). Funneling was considered as being
present whenever the internal orifice was
U- or V-shaped with > 5 mm in width.
Data on the pregnancies outcome were
later obtained from the assisting physicians
or from the patients themselves, by phone.
The results are presented on a chart and

Figure 1. Measurement of
uterine cervix.
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table. Variables with normal distribution
were expressed as mean and standard deviation. The Student’s t test was utilized for
means comparison. The possible association between body mass index (BMI) and
cervical length was evaluated by analysis
of variance. The association between uterine cervical length and gestational age was
assessed by means of linear regression. The
significance of r was analyzed by means of
the Student’s t test. The 5th, 50th and 95th
percentiles for each gestational age were
calculated and demonstrated on a chart
(Figure 2). Results with alpha error up to
5% were considered as being statistically
significant.
RESULTS
Measurements of uterine cervix length
were performed in 200 pregnant women.
After exclusion of those cases with unknown outcomes, preterm delivery or medicamentous intervention to prevent it (use
of progesterone or tocolytics), 145 patients
remained in the study. Of those 145 patients, 84 (57.9%) came from a private
clinic (Fetalcare) and 61 (42.1%) came
from the public health system (Hospital
Universitário Júlio Müller). One hundred
and thirty one pregnant patients (90.3%)
lived in the Great Cuiabá region (including
the Cuiabá and Várzea Grande cities) and
only 14 (9.7%) lived in other Mato Grosso
upstate cities. One hundred and one patients (69.6%) were born in the Mid-Western region, 14 (9.7%) were born in the
Southeastern region, and 7 (4.8%) were
born in the Northern region of the country.
The mean age of the patients was 27.8 ± 5.6
years (median, 27 years). As regards ethnicity, 74 patients (51.0%) were white, 62
(42.8%) were mulattos and nine (6.2%)
were black, notwithstanding the difficulties
in distinguishing ethnicities in Brazil. One
hundred and thirty six patients (93.8%)
reported a stable relationship with the child’s
father, although not necessarily sharing the
same roof, while nine patients did not have
stable partners. Forty nine patients (33.8%)
did not have a remunerated activity as they
were either housewives or students. As regards schooling, 24 (16.5%) patients had
not completed high school, therefore having not obtained a professionalizing eduRadiol Bras. 2010 Nov/Dez;43(6):379–383

Figure 2. Median representation, 5th and 95th percentiles of uterine cervix length as a function of gestational age. Cervical measurements (50th percentile) = 13.42 – 0.07 × GA × GA + 2.83 × GA. Cervical measurement (5th percentile) = 81.55 + 0.04 × GA × GA – 3.16 × GA. Cervical measurement
(95th percentile) = 19.30 – 0.08 × GA × GA + 3.22 × GA.

cation, 79 (54.5%) had completed high
school and 42 (29.0%) were undergoing or
had completed university courses.
Patients’ stature ranged between 1.47 m
and 1.80 m, while reported weight before
pregnancy ranged between 39 kg and 127
kg. As regards pregestational BMI, 10
(6.9%) were underweight, with BMI values
up to 18.4. The total number of patients
with normal BMI (between 18.5 and 24.9)
was 102 (70.3%), while 33 patients (22.8%)
were overweight or obese (BMI above
25.0). With respect to obstetric history, 59
patients were primigravidae, while 45
(31.0%) were secundigravidae, and 41
(28.3%) had had two or more previous

pregnancies. Thirty-four patients (23.4%)
had previously presented miscarriage, and
of those 28 (19.3%) had undergone curettage. Preterm delivery was recorded in the
history of six (4.1%) patients. Only five
(3.4%) patients were smokers and 10 were
alcoholic, although their alcohol intake has
not been quantified.
The distribution of patients assessed at
each week of the study is shown on Table
1. Cervical funneling was observed in seven
patients (4.8%). Uterine cervix length at
each gestational week is also shown on
Table 1. It is observed that the uterine cervix length gradually decreases as the gestational age progresses, with a negative lin-

Table 1 Uterine cervical length (mean and standard deviation) in healthy pregnant women.
Gestational age

n

Mean

Standard deviation

Minimum

Maximum

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

6
7
15
8
16
7
12
10
20
11
6
11
7
7
2

41.2
42.4
37.8
43.6
41.7
41.1
37.7
35.2
39.1
37.3
27.3
34.8
33.6
30.9
32.0

7.3
6.3
6.1
9.6
5.5
5.2
7.9
6.9
11.6
5.3
7.5
7.9
9.4
6.0
4.2

34.0
35.0
27.0
28.0
32.0
33.0
27.0
24.0
21.0
29.0
17.0
20.0
23.0
23.0
29.0

53.0
55.0
47.0
58.0
49.0
48.0
51.0
46.0
63.0
46.0
36.0
46.0
46.0
40.0
35.0

n, number of pregnant women.
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ear relationship between the two variables,
with R = –0.351 and R2 = 0.123. The regression curve y = 58.56 – 0.79x, with y corresponding to cervical length and x to gestational age, is significant ( p < 0.001) and
demonstrates a mean cervical shortening of
0.8 mm at each gestational week in the period between the 20th and the 34th weeks.
While in the group of patients with no history of preterm delivery the cervix length
was 38.1 ± 8.6 mm, in those with previous
history of preterm delivery the cervix
length was 35.5 ± 8.0 mm (p = 0.473). In
the group with no previous history of miscarriage the uterine cervix length was 37.7
± 8.2 mm, while in the group with a previous history of at least one miscarriage event
the length was 37.9 ± 9.1 mm (p = 0.937).
In the seven cases (4.8%) with funneling,
the cervix length was 27.7 ± 5.6 mm, as
compared with 38.3 ± 8.2 mm in the group
without funneling ( p = 0.001). The nulliparous patients, including those with a previous history of miscarriage (71 patients;
49.0%) presented a mean uterine cervix
length of 38.1 ± 8.4 mm, while the patients
with at least one previous delivery (74 patients; 51.0%) presented a mean uterine
cervix length of 37.4 ± 8.4 mm ( p = 0.606).
As regards pregestational BMI, calculated
with basis on weight reported by the patients themselves, those who were underweight presented a mean uterine cervix
length of 37.9 ± 9.7 mm, while in those
with a normal BMI the mean was 37.3 ± 7.9
mm, and in those overweight or obese the
mean value was 39.1 ± 9.4 mm (p = 0.565).
With a view on providing a reference
chart, the interpolation of the 5th, 50th and
95th percentiles was made (Figure 2). The
curve obtained by means of the square
polynomial model demonstrates that at the
20th gestational week, the 5th, 50th and
95th percentiles were, respectively, 34 mm,
42 mm and 52 mm, and at the 33rd week
they were, respectively, 21 mm, 31 mm and
38 mm.
DISCUSSION
Many studies involving measurements
of uterine cervix length in healthy pregnant
women at certain gestational ages have
been developed. However only few charts
with measurements along the gestational
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period are found to be utilized in the clinical practice(10–12). The measurement of uterine cervix length, as a predictive method,
is superior as compared with other screening methods (funneling, cervical volume or
absence of glandular tissue around the endocervical canal) based on ultrasonography(4,8,13) in the evaluation of the possibility or risk for preterm delivery in low-risk
populations. A small number of publications are focused on the uterine cervix
study during the gestational period by
means of magnetic resonance imaging. The
comparison between the two imaging
methods in the evaluation of cervical biometry did not present any statistical difference. Such finding reinforces the utilization of ultrasonography for such purpose
considering the low cost and wide availability of this method(14).
The population of the State of Mato
Grosso originates from several Brazilian
states, so the present study comprises a
sample of patients originating from the five
Brazilian geographic regions, including a
low-risk population with singleton pregnancies in which screening tests for
preterm delivery present a low sensitivity
and low positive predictive value. In fact,
the prevalence of preterm delivery in this
population is low, making screening protocols inaccurate. Even so, it is believed
that the measurement of uterine cervix
length may be utilized as a valuable method
to evaluate the risk for preterm delivery(15).
Thus, the establishment of the normal values is instrumental in the comparison of
lengths and, consequently, in the detection
of abnormalities as early as possible.
As regards prognosis, the definition of
uterine cervix length by means of ultrasonography seems to be more efficient as
a short-term predictor rather than a longterm one. Therefore, serial scans at every
10–14 days should be recommended to
women with short uterine cervix or with
shortening of the uterine cervix length.
Novaes et al., in a study with pregnant
women at risk for preterm delivery, have
demonstrated that the single predictive factor independent from delivery within 48
hours was the uterine cervix length(16). In
a previous study developed by other authors, one observed that a weekly shortening of 4.1 mm, measured between 15 and

24 weeks of gestation in high-risk patients
had a significant correlation with incompetent cervix(9). In another study evaluating
183 pregnant women, one observed a
weekly mean cervical shortening of 0.9
mm in patients between 16 and 23 weeks
and 6 days; in those patients with spontaneous preterm delivery before 35 weeks,
the mean cervical shortening was 2.5 mm
per week(4).
The present study demonstrated a similar uterine cervix shortening, 0.8 mm per
week, although assessing women at different gestational ages. Another observation
in the study developed by Owen et al. was
that the risk for preterm delivery before the
35th. Gestational week decreased by 24%
to every additional 5 mm in the cervix
length(4). Additionally, the authors observed that cervical shortening over several
consecutive weeks indicate increased risk
for preterm delivery. Even in women with
uterine cervix above the 10th percentile, the
risk for preterm delivery increased as the
cervical length decreased. Such observation defies the understanding of what a
“competent” or “incompetent” cervix is. In
truth, the uterine cervix length is an indirect indicator of cervical competency, and
should be seen as a continuous rather than
a dichotomous variable(4,5). Cervical length
measurement between the 10th and 14th
gestational weeks has not shown to be a
reliable preterm labor predictor(17).
The implementation of the utilization of
ultrasonography in the determination of
uterine cervix length requires the identification of the best period, the ideal method
for the evaluation, determination of the
ideal cutoff point and evidences that the
intervention will reduce the preterm delivery index in women with a short uterine
cervix. One should remember that different pathological and physiological processes lead to preterm delivery. Cervical
incompetence is only one of the multiple
and complex causes and the measurement
of cervical length should never be an isolated action in the evaluation of the patient
at risk for preterm delivery.
As the cervical ripening process in the
primigravidae is different from that in
multiparous women(12,18), the present study
may be limited because of the heterogeneity in the patients’ obstetric history. HowRadiol Bras. 2010 Nov/Dez;43(6):379–383
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ever, results observed in the present study
suggest that parity does not seem to be a
variable that influences the uterine cervix
dynamics. Likewise, no association was
observed between previous history of miscarriage or differences in pregestational
BMI and uterine cervix length. Screening
for the presence of funneling does not seem
to add benefits in the prediction of preterm
delivery, since significant funneling is usually associated with uterine cervix shortening, therefore not being an independent
predictor(19). A significant correlation between presence of funneling and cervical
shortening was also observed. The present
study was not aimed at identifying cervical incompetence, as such condition is usually detected at ultrasonography in the period between the 17th and 22nd gestational
weeks(20,21), and the measurements of the
uterine cervix length started at the 20th gestational week. In the reviewed literature, the
current indications to start cervical length
measurements before the 20th gestational
week are previous history of preterm delivery or previous surgical intervention in the
cervix(20), conditions established as exclusion criteria in the present study.
The data obtained in the present study
may be useful in the identification of pregnant patients with short cervices and increased risk for preterm delivery.
CONCLUSION
In healthy pregnant women, the mean
cervical length presents a statistically sig-
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nificant decrease in the period between the
20th and 34th weeks of gestation.
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