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Preterm labor diagnosis by ultrasonography

Preterm labor diagnosis by sonographic measurement
of the uterine cervical length*
Diagnóstico do parto pré-termo pela medida ultrassonográfica do comprimento do colo
uterino
Carlos Eduardo Ferreira Novaes1, Hilton Augusto Koch2, Carlos Antônio Barbosa Montenegro3,
Jorge Fonte de Rezende Filho4

Abstract OBJECTIVE: To measure the uterine cervical length by using transvaginal ultrasonography in patients with
clinical signs compatible with preterm labor threat, and correlating each individual measurement with
spontaneous pregnancy interruption within seven days. MATERIALS AND METHODS: Sonographic
examinations were performed in 72 patients with clinical signs compatible with preterm labor threat.
RESULTS: Sensitivity was 90.5%, specificity, 98%, positive predictive value, 95%, and negative predictive
value, 96%. A standard uterine cervix length of 15 mm was considered as a predictive value for preterm
labor. CONCLUSION: It seems to be possible to foresee preterm delivery in patients whose cervical length
is < 15 mm. Such observation could contribute to a timely corticosteroid administration to accelerate fetal
lung maturity.
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Resumo OBJETIVO: Medir o comprimento do colo uterino, utilizando a ultrassonografia transvaginal, em pacientes
com quadro clínico compatível com ameaça de parto pré-termo, e correlacionar a medida do colo uterino,
em cada caso, com a interrupção espontânea da gravidez dentro de sete dias. MATERIAIS E MÉTODOS:
Foram realizados exames ultrassonográficos em 72 pacientes com quadro clínico compatível com ameaça
de parto pré-termo. RESULTADOS: A sensibilidade do exame foi de 90,5%, a especificidade, de 98%, o
valor preditivo positivo, de 95%, e o valor preditivo negativo, de 96%. A análise foi realizada utilizando-se
a medida de 15 mm de comprimento do colo uterino como valor preditivo do parto pré-termo. CONCLUSÃO:
Parece ser possível prever o parto pré-termo em pacientes com colo uterino menor que 15 mm. Tal observação poderá trazer contribuição para a administração mais oportuna de corticoides, com o intuito de acelerar a maturidade pulmonar fetal.
Unitermos: Ultrassonografia transvaginal; Parto pré-termo; Comprimento do colo uterino; Diagnóstico do parto
pré-termo.
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INTRODUCTION
Preterm labor is the major cause of perinatal death, constituting a severe worldwide public health problem, inclusive in
the United States where the incidence is
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around 10%(1). Additionally, preterm labor
can be considered as a great social problem
as this may represent the end of the dream
of many families to have a healthy offspring. Also, one must consider the huge
economic burden on the medical assistance, both at the public and private levels,
as a result of frequently long, and consequently expensive hospitalization periods
that may still end up in a great frustration
with the death of the neonate. Additionally,
it is important to note that in many cases,
despite the high financial expenditure besides the personal and professional dedicaMailing address: Dr. Carlos Eduardo Ferreira Novaes. Rua Santa
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tion, preterm labor may negatively affect
the quality of life and psychosocial development of the children(2).
Considering the magnitude of the
theme, it is clear that it is necessary to minimize the negative consequences involved
in preterm labor. Many conditions may lead
to preterm labor, as follows: intrauterine
infection, twin gestation, polyhydramnios,
placental failure, uterine malformations,
hemorrhagic syndromes, smoking, urinary
infection, among others. However, despite
the long range of causes, preventive measures against preterm labor have shown to
be ineffective, since oral tocolysis has already proved to have no therapeutic value
and, if effective, intravenous tocolysis only
should be utilized with the objective of
ensuring a correct and accurate administra-
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tion of corticoids to accelerate the fetal lung
maturation(3).
Recent studies have been focused on
determining the appropriate timing of corticoid administration, considering that the
expected benefits to the fetus can be observed only 48 hours after administration,
and that such benefits cease in seven days
at maximum. It is known that no effect is
observed with later and/or repeated administration of corticoid to the pregnant mother,
as previously thought. This argument corroborates the power of corticoid administration, but can be utilized only one time(1).
So, it is urgent to determine the predictive factor of preterm labor. Some studies
try to find the correct value for uterine cervix length for predicting this accident.
However, a consensus about this matter is
still to be achieved in the worldwide medical literature(3–6) that, on the contrary, demonstrates disagreement between values reported be several studies. The most relevant
among these studies is the one developed
by Kagan et al.(7), who have demonstrated
the high incidence of preterm birth in patients whose sonographic findings had
demonstrated significant shortening of the
uterine cervix. Additionally, Kagan et al.
demonstrate that, in patients with a single
gestation, with symptoms corresponding to
preterm labor threat and uterine cervical
length ≤ 15 mm, the labor occurs within a
seven-day period; and that, in patients with
uterine cervical length ≥ 15 mm, the delivery occurs after this period. These data represent an attempt to predict the ideal moment to accelerate the fetal lung maturation(1,2) and the correct introduction of intravenous tocolysis for this purpose.
The present study evaluates a substantial series of preterm labor threats with the
objective of collaborating in the development of a nationwide casuistics as a contribution to determine an effective predictive factor of preterm labor in the Brazilian population, utilizing an easy-to-perform, low-cost imaging method that is
widely adopted in the daily obstetric practice: transvaginal ultrasonography(8–12).

tive study evaluated, by means of transvaginal ultrasonography, the uterine cervical
length in all the patients with clinical signs
of preterm labor threat assisted in the authors’ institution from October/2008 to
February/2009.
Uterine cervical length was evaluated in
72 patients with preterm labor threat with
the objective of establishing a direct correlation between the measurements and the
occurrence of labors within a seven-day
period. Preterm labor threat was characterized in cases where clinical signs presented
between the 22nd and 37th gestational
weeks, with poor visualization of 80% or
more of the uterine cervix at ultrasonography, besides a minimum 2 cm-dilatation
and presence of uterine contractions twice
every ten minutes, with a minimum duration of 40 seconds(1).
Exclusion criteria were the following:
patients with therapeutic preterm labor induction, dead fetus, premature amniorrhexis, chorioamnionitis, uterine malformations,
cervical diseases, fetal malformations, twin
gestation, previous history of preterm labor
and hemorrhagic syndromes(6–8).
A term of free and informed consent
was signed by the patients who underwent

transvaginal ultrasonography with empty
bladder (after spontaneous micturition immediately before the examination) with a
Hitachi EUB 525 (Hitachi; Tokyo, Japan)
unit with a 6.0 MHz transducer. After introduction of the transducer through the
vaginal tract and identification of the external and internal orifices without compression on the cervix, the endocervical
canal was defined as a hyperechogenic line
between these orifices(6). The measurement
of the uterine cervical length was performed on a sagittal view, on the monitor
screen, at mean 50% magnification, by
drawing a straight line between the external and internal orifices(6,13–15) (Figures 1
and 2). On average, the examination time
was of seven minutes. Three measurements
were performed, and the lowest among the
three values was selected(4,5). All the examinations were performed by a single sonographist with ten-year practical experience.
The data were recorded on an appropriate
individual dossier and later submitted to
statistical analysis for obtention of negative
and predictive values, besides the determination of specificity and sensitivity of the
method. The ROC curve was not utilized
for certifying a new minimum uterine cer-

MATERIALS AND METHODS
Upon approval by the Committee for
Ethics in Research, a longitudinal, prospec-
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Figure 1. Uterine cervix measurement with transvaginal ultrasonography.
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Figure 2. Cervical transvaginal ultrasonography: uterine cervix measuring 38.6 mm (A) and uterine cervix measuring 11.0 mm (B).

vical length related to spontaneous birth
within seven days, since the authors’ proposal was to compare the values found by
the present study with the cutoff value reported by Kagan et al.(7) for preterm labors.
The authors of the present study are currently developing a more extensive casuistics whose data will be submitted to the
ROC curve for determining their own cutoff value. A schematic representation of the
study is shown on Figure 3.

Figure 3. Schematic representation of the study.

RESULTS
Seventy-two patients were included in
the study protocol (Table 1). Their age
range was between 14 and 41 years (mean,
27.5 years). The ethnic composition of the
sample was the following: 70% of the patients were white, 25% black, and 5% of
other races. As regards parity, 47.2% of the
patients were primiparae, 25%, secundiparae, and 25.7% had had more than two
gestations. The mean gestational age at the
onset of clinical signs of preterm labor
threat and at the time of the examinations
was 28.9 weeks. The greatest uterine cerRadiol Bras. 2009 Set/Out;42(5):295–298

Table 1 Casuistics.
Uterine cervical length

Number of patients

Labor up to 7 days

Labor > 7 days

Total

< 15 mm

20

19

1

20

≥ 15 mm

52

2

50

52

Total

72

21

51

72

vical length observed was 45 mm, and the
smallest was 0.8 mm.
In the present study, 20 patients (27.7%)
presented a cervix with < 15 mm in length,
and 52 (72.2%) ≥ 15 mm. Among the 20
patients with cervix < 15 mm, 19 (95%)
progressed to labor in up to seven days.
Most of the patients (98.7%) in the
group with cervix ≥ 15 mm progressed to
labor after the seven-day period.
Only three patients (4.1%) had not the
expected behavior: in two cases (2.7%)
with uterine cervical length > 15 mm (40
and 27 mm) the labors occurred within the
seven-day period, and in the other case,
where the uterine cervical length was < 15
mm (13 mm), the labor did not occur within
the seven-day period, but still it was a
preterm labor (35 weeks).
Statistical validity analysis of the
method demonstrated 90.5% sensitivity
and 98% specificity. Positive predictive
value was 95% and negative predictive
value was 96%.
The measurement of uterine cervical
length by transvaginal ultrasonography was
uneventful in all of the patients included in
the present study. The examination was
extremely well tolerated by all the pregnant
women, even in the setting of clinical signs
compatible with a threat of preterm labor.

The therapeutics was not impaired,
since all the patients were followed-up on
an inpatient basis and submitted to treatment with uterolytic agents and corticoid
to accelerate the fetal lung maturation, as
routinely done nowadays in the majority of
obstetric centers.
DISCUSSION
The most extensive investigation on the
present theme has been developed by Tsoi
et al.(16), who have utilized ultrasonography
to measure the uterine cervical length in
510 women with preterm labor threat. Labor occurred within 48 hours in 4.15% of
cases, and before the 35th week in 14.9%.
The logistic regression analysis has demonstrated the uterine cervical length as a
sole independent predictive factor for labor
within 48 hours. For labor within seven
days, the independent predictive factors
were uterine cervical length and vaginal
bleeding. In the group of women whose
labor did not occur within seven days, the
incidence of labor before the 35th week
was of 7.1%. The authors have concluded
that in women with preterm labor threat,
the sonographic measurement of the uterine cervical length allowed the differentiation between true and false labor.
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Additionally, Tsoi et al. have reported
that in three studies about this same theme,
involving 532 women with 24-36 gestational weeks and preterm labor threat, the
labor have occurred within seven days in
49% of cases with uterine cervical length
< 15 mm, and in only 1.2% of cases with
uterine cervical length ≥ 15 mm(16).
The careful observation of the present
casuistics clearly demonstrates that, in the
case where the labor did not occur within
seven days, even with uterine cervical length
< 15 mm, it occurred in the preterm period
corresponding to 35 gestational weeks.
The case where the uterine cervical
length was > 15 mm and the labor occurred
within the seven-day period corroborates
the argument that upon continuation and
worsening of symptoms the examination
should be repeated on a daily basis for assessing the shortening of the uterine cervix
and ensuring a correct administration of
corticoids.
The measurement of uterine cervical
length by transvaginal ultrasonography was
uneventful in all of the patients included in
the present study. The examination was
extremely well tolerated by all the pregnant
women even in the setting of clinical signs
compatible with preterm labor threat.
The therapeutics was not impaired,
since all the patients were followed-up on
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an inpatient basis and submitted to treatment with uterolytic agents and corticoids
to accelerate the fetal lung maturation as
routinely done nowadays in the majority of
obstetric centers.
CONCLUSION
The present study demonstrates that in
most of cases preterm labor can be predicted, allowing a more appropriate indication of fetal lung maturation.
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