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Ultrasonographic Assessment of the Cervix for Prediction of
Spontaneous Preterm Birth in Singleton Pregnancies
Zorán Belics1 , Zoltán Papp2

A b s t r ac t
Spontaneous preterm birth remains a major cause of neonatal morbidity and mortality across the world. Hence, there is an urgent need to
find and implement diagnostic methods and interventions that can reduce this public health treat. The ultrasonographic assessment of the
cervix is one tool that can be utilized to identify women at increased risk who may be candidates for preventive interventions. There are three
main characteristics of the cervix, which can be evaluated during the ultrasound examination of the cervix: cervical length (CL), funneling
and cervical gland area. Cervical shortening is one of the first steps in the processes leading to labor and can precede labor by several weeks.
Because shortening begins at the internal cervical os and progresses caudally, it is often detected on ultrasound examination before it can
be appreciated on physical examination. This is equally true for funneling and cervical gland area (CGA), which cannot be assessed with the
physical examination. Based on previous experiences, the timing and frequency of ultrasonographic assessment of the cervix is primarily based
on the patient’s prior obstetric history (low-risk women are screened once at 18–24 weeks of gestation; high-risk population usually begins
screening at about 16 weeks of gestation and the frequency depends on the measurement result). Classically the diagnosis of short cervix is
defined when the CL is less than or equal to 25 mm at these gestational weeks, with the best prediction for PTB obtained at 16–24 weeks of
gestation. The CL measurement, evaluation of funneling and CGA together increased the sensitivity of cervical screening for PTB and appeared
to be powerful predictor of PTB before 32 weeks gestation. Generally, the importance of positive test is to try to recognize cervical changes
on time, to plane the adequate therapy, to prepare for sufficient intrauterine transport, and to administered course of antenatal corticosteroid
therapy to women at risk for PTB reduced the incidence and severity of respiratory distress syndrome (RDS) and mortality in offspring. Many
interventions (bed rest, lifestyle intervention, cervical cerclage, pessary, progesteron, indomethacin, antibiotics, etc.) have been proposed in
an attempt to prevent PTB depending on risk classification.
Keywords: Digital examination, Perinatal morbidity, Perinatal mortality, Pregnancy, Prematurity, Transabdominal ultrasound, Transvaginal
ultrasound.
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I n t r o d u c t i o n

1

Preterm birth (PTB) is a syndrome with a variety of causes and
underlying factors, which resulting contraction of the uterus and
changes in the cervix (effacement and dilation).
Preterm birth is defined by World Health Organization as all
births before 37 completed weeks of gestation or fewer than 259
days since the first day of a woman’s last menstrual period,1 usually
divided into spontaneous and provider-initiated PTBs. About
70–80% of PTBs are spontaneous. Globally, prematurity is the
leading cause of perinatal mortality and morbidity, an estimated
15 million newborns are born too early every year (more than 1 in
10 newborns). In addition to its significant contribution to mortality
(PTB is a risk factor in over 50% of all neonatal deaths), the effect
of PTB amongst some survivors may continue throughout life,
impairing neurodevelopmental functioning through increasing the
risk of cerebral palsy, learning impairment and visual disorders, and
affecting long-term physical health with a higher risk of disease.2
These effects exert a heavy burden on families (families—providing
care for preterm infants), society, and the health system.3
Thereby, there is an urgent need to find and implement
diagnostic methods and interventions that can reduce this public
health treat.

R i s k F ac to r s
B i r t h
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S p o n ta n e o u s P r e t e r m

The following are risk factors for spontaneous PTB (sPTB):
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•
•
•
•
•
•

Demographic factors (low socioeconomic status, low level of
education, single marital status, and maternal age under 18
years or over 35 years)
Lifestyle issues4
Reproductive history [previous sPTB (Table 1), use of assisted
reproductive technologies]5–7
Antepartum bleeding and rupture of membranes
Cervical or uterine factors (cervical insufficiency, uterine
congenital anomalies, fibroids, and previous excisional cervical
treatment)7–10
Fetal or intrauterine factors (multifetal gestation, fetal anomaly,
and polyhydramnios)
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Table 1: Risk of recurrent spontaneous preterm birth in a second
pregnancy

No prior PTB
Prior PTB
Prior PTB at 23–27 weeks
Prior PTB at 28–34 weeks
Prior PTB at 35–36 weeks

Risk of PTB in next Risk of PTB before 28
pregnancy (%)
weeks of gestation (%)
9
0.23
22
5
3
1

PTB, preterm birth
Source: Mercer BM, Goldenberg RL, Moawad AH, et al. The preterm prediction study: Effect of gestational age and cause of preterm birth on subsequent obstetric outcome. National Institute of Child Health and Human Development Maternal-Fetal Medicine Units Network. Am J Obstet Gynecol
1999;181(5 Pt 1):1216–1221

•
•

Evaluation of the Uterine Cervix—Techniques
There are essentially four methods that can be used to evaluate
the uterine cervix—(1) digital examination, (2) transabdominal
ultrasound, (3) translabial (transperineal) ultrasound, and (4)
transvaginal sonography (TVS).
•

•

Infection (chorioamnionitis, bacteriuria, periodontal disease,
and current bacterial vaginosis with a prior PTB)7,11,12
Inadequate prenatal care, low prepregnancy weight, and poor
weight gain in pregnancy.13

•

However, there are many cases where women who deliver
preterm do not have any known risk factors.7

•
•

Uterine Cervix
During the pregnancy, the primary biomechanical function of
the cervix is to maintain the fetus within the uterus. Furthermore,
the uterine cervix serves two major functions—(1) it retains its
physical integrity by remaining firm and close during pregnancy,
(2) despite a progressive increase in the size of the uterine
distension. At the end of pregnancy, during the preparation
for labor and delivery, the cervix softens and becomes more
distensible, a process called cervical ripening. These active
chemical and physical changes are required for cervical dilation,
labor, and delivery of a fetus.
Critical problems can occur when the timing and extent of the
cervical biomechanical changes are altered. Specifically, premature
softening, shortening, and dilation occur in cases of sPTB. The
underlying pathophysiology of these changes is poorly understood
and the cause of preterm cervical shortening is often unclear.

Digital examination: The digital examination is the most
extensive evaluation of the cervix, assessing dilatation, position,
consistency, and length. It is always accessible, but this subjective
and nonspecific examination is limited especially in its ability to
establish accurately the CL. It also cannot detect changes at the
internal cervical os and the upper portion of the cervical canal.
However, for PTB screening, the positive predictive value of
digital examination is only 0–27%.16
Transabdominal ultrasound: The first attempts at evaluating
the cervix in the 1970s were performed with transabdominal
sonography (TAS) (Fig. 1). Unfortunately, it was very soon
recognized that this technique does not have sufficient
performance which has been attributed to multiple factors,
including:

•

The bladder often needs to be filled to obtain a good image,
resulting in elongation of the cervix and masking of any
funneling of the internal os;
Fetal parts can obscure the cervix, especially after 20 weeks;
The distance from the probe to the cervix results in degraded
image quality; and
Obesity and manual pressure interfere with the image.17

The sensitivity for PTB prediction using the TAS is 8.2%.18
Summarizing, measurement of the cervix using TAS is more
comfortable for the patient but has more limitations than TVS.
Therefore, transabdominal ultrasound should not be used for the
assessment of the uterine cervix, even as a screening test.
•

Transperineal ultrasound: This ultrasound technique also known
as translabial (TPS or TLS) was first described in France in the
early 1980s. It is performed with the patient in a dorsal lithotomy
position and it does not require bladder filling. Elevation of the
hips during the examination can be used to improve image.

Ultrasound Assessment of the Cervix during
Pregnancy
Ultrasound evaluation of the cervix during pregnancy has been the
focus of much research during the past decades. There are three
main characteristics of the cervix, which can be evaluated during
the ultrasound examination of the cervix:
•
•
•

Cervical length (CL)
Funneling
Cervical gland area.

Cervical shortening (i.e., effacement) is one of the first steps in
the processes leading to labor and can precede labor by several
weeks. Because effacement begins at the internal cervical os
and progresses caudally,14,15 it is often detected on ultrasound
examination before it can be appreciated on physical examination.
This is equally true for funneling and cervical gland area (CGA),
which cannot be assessed with the physical examination.
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Fig. 1: Transabdominal view of the cervix and lower uterine segment of
a patient scanned at the 18th week of her pregnancy
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Fig. 2: Transvaginal view of the cervix and lower uterine segment of a
patient scanned at the 20th week of her pregnancy

Fig. 3: Transvaginal view of the cervix, the transducer is placed into the
anterior fornix

treatment of women with a short cervix used TVS to measure
CL.21–23
Transvaginal sonography is performed with the patient in a
dorsal lithotomy position. A clean transvaginal probe covered by
a condom is inserted into the anterior fornix of the vagina.
Some clinicians find the cervix is easier to locate sonographically,
if a digital examination is performed first as gel from the examiner’s
glove left in the cervical canal makes the external os more
echogenic. The same effect can be result, if the gel is placed on
top of the covered transducer.
Practical points for the TVS technique are:
•
•
•
Fig. 4: A longitudinal view of the cervix (transvaginal view—21th week
of gestation)

•

During the examination, the gloved transducer is placed on
the perineum and rotated until the complete cervical canal
and the internal and external os can be identified. Because the
placement of the probe is further away from the cervix, there is
a reduction in the detail in which the cervix is seen, especially
when there are gases in the rectum. Generally, performing the
transperineal ultrasound examination is more difficult than TVS.
In cases with a short cervix, this modality tends to overestimate
the true CL. Therefore, it is a dissatisfactory alternative to TVS,
but in cases in which TVS should be avoided, such as in those
with preterm prelabor rupture of membranes, the use of TPS
can be advantageous.
Transvaginal ultrasound: In general, the cervix should be assessed
by TVS (Fig. 2). The first studies of the human cervix using TVS
are from late 1980s. Cervical measurements using this technique
are more reproducible and reliable than those obtained by TAS
and more sensitive for prediction of PTB.19,20 It is also important
to note that all randomized trials supporting the efficacy of

•
•
•

The patient should empty her bladder prior to the examination.
Ultrasound gel is placed on a transvaginal probe before covering
it with a specialized probe cover, usually condom and then more
ultrasound gel is placed on top of the cover.
The transvaginal transducer is gently placed into the anterior
fornix until the cervix is visualized, while avoiding excessive
pressure on the anterior cervical lip (Fig. 3). The image of the
cervix is enlarged to fill at least one-half of the ultrasound
screens and oriented so that cephalad is to the left of the screen.
Fetal membranes in the cervical canal or beyond the cervix
should be noted, if present.
A longitudinal view of the cervix should be obtained (Fig. 4).
The amniotic fluid in the lower uterine segment is assessed
and then the lowest edge of the empty maternal bladder. The
internal os is then located, often just below this edge.
Duration of the examination should be 3–5 minutes24 —the
cervix is not a static structure and the length can vary. Therefore,
sufficient time should be allowed for the examination to detect
these changes. It may be helpful to press manually on the uterus
or to ask the patient to push downwards to assess the cervical
stability. Some even suggest that during the examination the
patient stands, with the ultrasound probe inside the vagina.
Abdominal pressure applied to the fundus for 15 seconds can
aid the examination by revealing a “dynamic” cervix (i.e., the
development of short CL in a cervix seemingly initially of normal
length).25,26
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Limitations and Pitfalls
Although TVS of the cervix is usually straightforward, there can
be a technical or anatomic difficulty that may be encountered in
approximately 25% of examined patients.27
Generally, the following limitations and pitfalls can lead to
suboptimal examination and measurement of cervix, typically
resulting in overestimation.
•
•

•
•

•

•

Full bladder: A bladder that is not completely empty can exert
pressure on the cervix and mask possible funneling or opening
of the internal os.
Excessive pressure: Placing excessive pressure on the cervix
during the examination is a common mistake in performing
transvaginal ultrasound (TVU)—this can mask funneling
and/or opening the internal os and elongate the cervix due
to compression of the anterior cervical lip and lower uterine
segment. It can be easily identified by excessive echogenicity
of the cervix.
Not allowing enough time to view dynamic changes: Measuring
CL too quickly is common and can result in an accurate
measurement.
Uterine contractions: Contractions during the examination can
cause a false impression of a long cervix, likewise may mimic
the appearance of funneling of the internal cervical os with a
normal residual CL.
Underdevelopment of the lower uterine segment: Before 14 weeks,
the lower uterine segment is difficult to differentiate from the
endocervical canal (Fig. 5), because the gestational sac has not
reached a sufficient size to completely expand the lower part
of the uterus. Placenta previa may create this same problem,
resulting in an artificially increased CL.
If the lower uterine segment is underdeveloped, it can be difficult
to identify the true internal os, and some myometrium may be
included in the CL measurement. This should be suspected
when the cervix appears longer than 50 mm or the internal
os is cephalad above the bladder reflection.28 A difference in
echotexture between myometrium and true cervical stroma
often can be appreciated during real-time scanning and
provides a means for differentiating between the two structures.

•
•

Prior cervical surgery may alter the appearance of the cervix,
making the identification of measurement landmarks difficult.
Air bubbles: Hasty placement of ultrasound gel into the
transducer cover may generate small air bubbles that create a
poor image.

W h at

to

M e a s u r e

Cervical Length
Cervical length measurement using TVS is an essential part of
assessing the risk of preterm delivery, because cervical shortening
(i.e., effacement) is one of the first steps in the processes leading
to labor and can precede labor by several weeks. At midgestation,
it provides a useful method, a decrease in CL is predictive of
sPTB (Table 2), with the highest risk in women with early and
substantial cervical shortening.14,15,29 Because shortening begins
at the internal cervical os,14,15,29 it is often detected on ultrasound
examination, especially on TVS before it can be appreciated on
physical examination. In women, who present with threatened
spontaneous preterm labor, TVS measurement of CL can help to
distinguish between “true” and “false” spontaneous preterm labor.
Moreover, the identification of women with a short cervix and
adequate treatment can reduce the frequency of PTB, and these
procedures can be cost-effective, 30,31 but the major remaining
question about CL ultrasound screening is how to best define or
select women who could benefit from this test.
Cervical length measurements at 16–22 weeks’ gestation form
a normal bell-shaped curve, with 27 mm corresponding to the 5th
percentile, 30 mm to the 10th percentile, and 45 mm to the 90th
percentile.32 For singleton gestations at about 20 weeks without a
prior sPTB, the centiles for three CL thresholds are approximately:
•
•
•

15 mm—0.5th centile
20 mm—1st centile
25 mm—2nd–3rd centile.

The definition of short cervix varies according to the gestational
age at cervical measurement (cervix normally shortens after 22
weeks) and the outcome of interest (gestational age of the PTB).32–34
The median CL after 32 weeks is 33 mm vs 37–35 mm at 21–32 weeks
and 38.5 mm before 21 weeks (Table 3).
Cervical length is not significantly affected by parity, race or
ethnicity, or maternal height.14,29,33–40
Table 2: Relative risk is in comparison to women whose cervical lengths
were above the 75th percentile. Data from an asymptomatic general
obstetrical population evaluated between 22 weeks and 30 weeks
of gestation with exclusion of women with multiple gestations, fetal
anomalies, cerclage, or placental previa
Cervical length
(mm)
≤35
≤30
≤26
≤22
≤13

Fig. 5: Transvaginal view of the cervix and lower uterine segment of
a patient scanned at the 13th week of gestation—the lower uterine
segment is difficult to differentiate from the endocervical canal and
internal os
52

Centile
50
25
10
5
1

Relative risk of
PTB
2.35
3.79
6.19
9.49
13.99

Confidence
interval
1.42–3.89
2.32–6.19
3.84–9.97
5.95–15.15
7.89–24.78

PTB, preterm birth
Source: Iams JD, Goldenberg RL, Meis PJ, et al. The length of the cervix and
the risk of spontaneous premature delivery. National Institute of Child
Health and Human Development Maternal Fetal Medicine Unit Network.
N Engl J Med 1996;334(9):567–572
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Table 3: Percentile values for CL between 17 weeks and 32 weeks of gestation
Percentiles
Group (GW)
17–20 GW
21–24 GW
25–28 GW
29–32 GW

5
33.00
29.00
27.00
26.50

10
34.00
30.00
28.00
28.00

25
37.00
34.50
33.00
31.00

50
38.50
37.00
35.00
33.00

75
41.00
39.00
37.00
36.50

90
4400
41.00
40.00
39.00

95
45.00
43.00
41.40
40.00

Source: Arisoy R, Yayla M. Transvaginal sonographic evaluation of the cervix in asymptomatic singleton pregnancy and management options in short
cervix. J Pregnancy 2012;2012:201628

Fig. 6: Ultrasound of normal cervix with equal thickness of anterior and
posterior cervical lips. Calipers should be placed correctly

Practical points for the TVS cervix length measurement
technique are:
•

•
•

•

•

The patient should empty her bladder prior to the examination,
because the patient having a full bladder can increase artificially
the CL. To et al. 34 showed that the mean difference between
CL measured when the patient’s bladder is empty and that
measured when the bladder is full is about 4 mm. In addition, a
full bladder can obscure the presence of cervical funneling by
compressing the two halves of the funnel together.
The transvaginal transducer is gently placed into the anterior
fornix until the cervix is visualized.
A longitudinal view of the cervix should be obtained. The cervix
should be measured along its longitudinal axis, which may
be different from the patient’s longitudinal axis. The cervical
canal, in most cases, is a fairly thin line. It may have a thin layer
of hypoechoic contents.
Calipers should be placed correctly (Fig. 6). Cervical measurement
is obtained by placing calipers at the external and the internal
os. In 95% of cases, the difference between two measurements
obtained by the same sonographer or by two different
sonographers is about 4 mm.32 CL should only be determined
from images in which the lowermost edge of the empty maternal
bladder and the internal and external os are visible, and when
the anterior and posterior lips of the cervix are of approximately
equal thickness. If the cervix appears asymmetric (thin anteriorly
and thicker posteriorly), this suggests excessive probe pressure.
Evaluation of CL in a patient with a curved cervix can be
performed in either of two ways:

Fig. 7: Evaluation of cervical length in a patient with a curved cervix. If
the widest distance (“A”—red arrow) between the dashed yellow lines is
greater than 5 mm, use the sum of “B” and “C” as the best measurement
of cervical length. If less than or equal to 5 mm, use “D” as the best
measurement of cervical length

•
•

•

•

•

•
•

The length of a single, straight line from the internal to external
os can be measured.
The sum of two separate, straight lines joined at an angle along
the curved length of cervix is determined: this sum is used for
the CL if the distance between the angle and a straight line from
the internal to external os is more than 5 mm (Fig. 7) as it may
provide a more accurate measurement.26
The tracing the cervical canal is avoided because it introduces
unpredictable operator variation. A curved cervix usually means
a long cervix and thus a low risk for PTB, while a short cervix is
usually straight.
If there is funneling, the caliper should be placed at the apex of
the funnel (Fig. 8). Excess pressure on the cervix can artificially
increase its apparent length. This can be avoided by first
obtaining an apparently satisfactory image, withdrawing the
probe until the image blurs, and then reapplying only enough
pressure to restore the image.
When three measurements have been obtained that satisfy
measurement criteria and vary by less than 10%, the shortest of
these is chosen and recorded as the “shortest best.” Choosing
the shortest of three excellent images reduces interobserver
variation.
Duration of the examination should be 3–5 minutes.
If a short (or shorter) CL is seen after application of fundal
pressure, the length of the residual closed portion of the cervix
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Fig. 8: Funnel length should not be measured or recorded as it is not
an independent predictor of preterm labor risk when the closed length
of the cervical canal is considered. Source: Berghella V. (2017). Secondtrimester evaluation of cervical length for prediction of spontaneous
preterm birth in singleton gestations. [online] UpToDate. Available from:
https://www.uptodate.com/contents/second-trimester-evaluationof-cervical-length-for-prediction-of-spontaneous-preterm-birth-insingleton-gestations [Accessed June 2018]

is taken three times, with the shortest length recorded in
millimeters as the best estimate of the true length of the cervix.
This length best correlates with duration of pregnancy. Only one
measurement should be reported—the shortest best CL (mm)
of all measurements taken.

Three-dimensional Cervical Assessment
Recent developments in ultrasonography (US) technology
make possible the acquisition of 2D data in a 3D volume, which
are presented in a variety of orthogonal multiplanar displays
in which sagittal, axial, and coronal views of the cervix are
shown simultaneously (Fig. 9). These techniques make possible
visualization of anatomic planes that are simply impossible with
2D technique (the 3D TVU is the unique imaging method capable
of obtaining a true coronal plane by direct correlation of the views
in a multiplanar display), but further research works are needed
to evaluate whether this additional information has any impact in
clinical management. Furthermore, the measurement of CL with
3D sonography is longer than with the 2D approach. According
to Bega et al.41 the 2D US has been ineffective for defining the
true sagittal plane of uterine cervix in a considerable number of
studies, since differences of 5–15 mm in the CL measured by both
methods were detected. Towner et al.42 in a study published in
2004, reported larger uterine cervix length measured at 3D US
than at 2D US. Severi et al.43 also found a significant difference (p
< 0.001) between CL measured with 2D ultrasound (37.6 mm) and
3D ultrasound (39.8 mm). A correct, midsagittal plane was more
accurately determined with 3D in contrast to 2D ultrasound.43
Considering the differences between the 2D and 3D methods of
examination in the biometry measurement, the cervical 3D US
may be added to the battery of examinations presently being
utilized for cervical evaluation in the screening for PTB, aiming at
improving the prematurity prognosis. However, from these and
mentioned reasons further researches with a higher number of
cases are necessary for confirming these results.

54

Fig. 9: 3D ultrasound image (transvaginal view) of the uterine cervix in
multiplanar display simultaneously showing sagittal, axial, and coronal
planes

Diagnosis of Short Cervix
The diagnosis of short cervix is defined when the CL is less than or
equal to 25 mm at these gestational weeks, with the best prediction
for PTB obtained at 16–24 weeks of gestation. On the other hand,
in women diagnosed with a short cervix (≤25 mm), a change in CL
on subsequent ultrasound examinations appears to impact the risk
of PTB.44,45 Although CL less than or equal to 25 mm in the second
trimester is reliably associated with an increased risk of sPTB, with
a particularly strong relationship when it occurs before 24 weeks
of gestation or in women with a prior PTB, especially before 32
weeks.14,15,29,32,35,46,47 However, there is no threshold value below,
which the patient always delivers preterm. Iams et al. demonstrated
that cervical ultrasound measurement at approximately 24 weeks
and thus did not alter management based on this finding, delivery
at less than 35 weeks occurred in 18% of women with CL below the
10th percentile (25 mm) and approximately 50% of those with CL
below the 1 percentile (13 mm).14
A stable or longer CL at a subsequent examination is associated
with a lower risk for sPTB than initially predicted, while a shorter CL
increases the risk of PTB.

Best Gestation Age and Frequency of Examination
The timing and frequency of CL measurement on is primarily based
on the patient’s prior obstetric history:
•
•

Low-risk women are screened once at 18–24 weeks of
gestation.48
High-risk population usually begins screening at about 16 weeks
of gestation and the frequency depends on the measurement
result (Flowchart 1). According to literature data, there is a proof
that serial screening is effective in this population.26,49

Reproducible measurement of CL becomes possible usually
when the cervix normally becomes distinct from the lower
uterine segment,50 at approximately 14 weeks of gestation. CL
measurements before 14 weeks of gestation have limited clinical
value. 50,51 However, in some particularly high-risk pregnancies,
such as those with prior second-trimester losses and/or large (or
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Flowchart 1: Approach to sonographic screening of cervical length in pregnancy and management of pregnant women with a short cervix. (TVU,
transvaginal ultrasound). Source: Berghella V. (2017) Second-trimester evaluation of cervical length for prediction of spontaneous preterm birth
in singleton gestations. [online] UpToDate. Available from: https://www.uptodate.com/contents/second-trimester-evaluation-of-cervical-lengthfor-prediction-of-spontaneous-preterm-birth-in-singleton-gestations [Accessed June 2018]

multiple) excisional biopsies, cervical shortening has been seen as
early as 10–13 weeks of gestation and was associated with a high
risk of second-trimester loss.50 After 30 weeks, CL measurement is
not useful for predicting PTB because the cervix physiologically
starts to shorten at this time, even in women destined to deliver
at term, so the diagnosis of short cervix obtained at 16–24 weeks
of gestation has the best prediction for PTB.
Furthermore, CL measurements performed in nonpregnant
women are not useful for predicting PTB.52

Patients Identification
Selection for sonographic CL screening is still controversial. There
have been numerous studies in the subject, which evaluated the
predictive accuracy of CL measurement for PTB in many different
populations. Population characteristics that could affect the
performance of the test include the proportion of singleton vs
multiple gestation, symptomatic vs asymptomatic women, intact
membranes vs ruptured membranes, prior PTB vs no prior PTB, prior
term birth vs no prior term birth, and prior cervical surgery vs no
prior cervical surgery.14,26 In 2001, Iams and associates demonstrated
low sensitivity (39.1%) for the detection of women at risk for PTB
among low-risk pregnant women posing the question thus there is a
rationality to use it to screen low-risk population.53 A 2013 Cochrane

review did not find sufficient evidence to recommend routine CL
measurement as a screening test for all pregnant women.54
The relevant data suggested that in low-risk population
(singleton gestations and no prior PTB), the sensitivity of a short
cervix for subsequent PTB is between 35% and 45% in the absence
of intervention,14 with the positive predictive between 20% and
30%.55 Sensitivity is much higher in high-risk populations; Owen
et al. demonstrated that sensitivity of the screening test among
women with a prior PTB is 70%.26 On the other hand, Son et al.
introduced a universal transvaginal CL screening program where
the universal CL screening was associated with a significant
decrease in the frequency of PTB, furthermore, the effect size for the
reduction in PTB was similar in nulliparous and multiparous women
with previous term births. Miller and associates demonstrated that
limiting CL screening to women with historical risk factors for PTB
would miss about 40% of women with a short cervix, and thus at
risk for PTB.56 Nevertheless, according to presented data, the overall
value of universal CL screen continues to be debated.56

Multiple Gestation
The prediction of PTB in multiple gestation using traditional clinical
means is limited. Compared with singleton pregnancies, twin
pregnancies that deliver at term have been sown to have a similar CL
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Fig. 10: Cervix with funneling (transvaginal view), showing funnel length “A”, functional length “B”, and funnel width “C”

at 14–19 weeks of gestation but have a progressively much shorter
cervix after 20 weeks of gestation.57 Unfortunately, the predictive
value of CL measurement in twins between 24 weeks and 34 weeks
of gestation is low.58 Likewise, the sensitivity of CL measurement to
predict which triplet gestations will deliver preterm is low.59 From
the available data it can be concluded that CL measurement is not a
sensitive screening test for prediction of PTB in multiple gestation,
although they are at increased risk of PTB.60
There are a few national organizations, which recommend
cervix length measurement guidelines. Of these:
•

•

American College of Obstetricians and Gynecologists (ACOG): In
a practice bulletin on PTB, ACOG neither mandated universal
routine CL screening in women without a prior PTB not
recommended against such screening.61 However, in women
undergoing obstetrical ultrasound examination, ACOG has
recommended that the cervix be examined when technically
feasible.62
Society for Maternal-Fetal Medicine (SMFM): The SMFM
recommends routine TVU CL screening between 16 weeks and
24 weeks of gestation for women with a singleton pregnancy
and history of prior sPTB.63 They consider screening reasonable
for women with a singleton pregnancy and no history of prior
sPTB but have not recommended routine screening for this
population. They suggest not performing routine CL screening
for women with a cervical cerclage, multiple gestation, preterm
premature rupture of membranes (PPROM), or placenta previa.

Funneling
The disruption of the internal os, as documented by funneling
(internal os width >5 mm), is a significant risk factor for adverse
perinatal outcome (i.e., preterm labor, chorioamnionitis, abruption,
rupture of the membranes, and serious neonatal morbidity and
mortality) (Fig. 10). Several authors have suggested that funneling
is an early sign of cervical incompetence.64–67 Funneling has been
variably defined according to the depth of protrusion14 and/or the
ratio of the funnel depth to the length of funnel plus the remaining
closed cervix. 25 As the cervix effaces, the relationship between
the lower uterine segment and the axis of the cervical canal also
changes. Zilianti first reported an observation that the cervix goes
through a typical sequence in cervical shape prior to preterm
delivery, which he described by the phrase “Trust Your Vaginal
56

Fig. 11: Progression of cervical effacement at the internal cervical os from
completely uneffaced (T) to completely effaced (U). Source: Zilianti M,
Azuaga A, Calderon F, et al. Monitoring the effacement of the uterine
cervix by transperineal sonography: a new perspective. J Ultrasound
Med. 1995;14(10):719–724

Ultrasound” (Fig. 11).39 “T” represents the normal relationship of
the area where the endocervical canal meets the uterine cavity
(Fig. 12), whereas “U” represents almost complete effacement and
signifies the highest risk for PTB (Fig. 13). The shape of the funnel
(U or V), percent funneling, and the depth and width of the funnel
have all been described as methods of assessing cervical funneling.
In high-risk women, the progression to a U-shaped funnel has been
associated with an increased risk of preterm delivery.64 Thus, the
relationship between cervical funneling and PTB remains unclear.
However, when funneling is present with a normal residual CL, it is
usually related to a contraction of the lower uterine segment and
has little to no clinical significance.

Ultrasonographic Assessment
Good scanning technique is essential, as excessive pressure with the
probe, or presence of a distended bladder may artificially narrow the
canal. Preferably, a transvaginal scan is recommended for accurate
assessment of CL and measurement of funneling.
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Fig. 12: “T” represents the normal relationship of the area where the
endocervical canal meets the uterine cavity (transvaginal view)

Fig. 13: “U” represents almost complete effacement and signifies the
highest risk for preterm birth (transvaginal view)

Cervical Gland Area

Fig. 14: Measurement of the cervix with funneling. Source: Berghella
V, Kuhlman K, Weiner S, et al. Cervical funneling: sonographic
criteria predictive of preterm delivery. Ultrasound Obstet Gynecol
1997;10(3):161–116

Measurement Criteria
•
•
•

Percentage funneling: Funnel length/(functional CL + funnel
length) (Fig. 14)
Shape of funneling: V-shaped or U-shaped. It appears that
U-shaped funneling has higher risk of preterm delivery
compared with a V-shaped funnel64
Depth and width of the funnel: V-shaped funnel has a depth
with no width; however, U-shaped funnel has the width as an
important parameter.

The presence of all criteria gives a high-positive predictive
value of 82% for PTB.68 However, the most predictive variable is
percentage funneling, which is proposed to be used for PTB risk
assessment.68

An accurate diagnosis of preterm labor cannot be made solely
on these criteria, as the shortening of the CL represents one of
many signs of cervical maturation. In addition, funnel formation is
often affected by uterine contractions and cannot be considered
a reliable predictor of threatened preterm labor unless the uterine
contractions are taken into account. Thus guiding, Sekiya et al.
during ultrasound (TVS) observation of the pregnant cervix identify
the CGA surrounding the cervical canal (Fig. 15).69 In 1988, Sekiya
et al. demonstrated that this area could be found in most women,
whether they were pregnant or not, but it could not be detected in
patients with a mature cervix which includes those threatened by
preterm labor or those with cervical incompetence.69 They found
highly significant correlations between the detection rate of CGA
and CL, CGA and cervical maturation index, and CL and cervical
maturation index.69
The CGA was defined as the sonographically hypere choic
or hypoechoic zone surrounding the cervical canal (Fig. 15),
which probably corresponds to the histological CGA. This zone is
consistently seen until 31 weeks of gestation.70 The detection rate
of CGA during the TVS between 16 weeks and 31 weeks of gestation
is about 80%.69–72 Nondetection of CGA could correspond to the
beginning of the uterine cervix maturation.69,71,72
In the light of the available data, the absence of CGA at second
trimester US appeared to be new and powerful predictor of PTB
before 32 weeks gestation.69–73 Asakura et al. reported that short
CL (<20 mm) with absent CGA represents an independent predictor
for PTB. However, the absence of the CGA as a new marker for the
risk of PTB has to be confirmed by further investigations.72

Amniotic Fluid Sludge
The sonographic finding of dense aggregates of particulate matter
in the amniotic fluid close to the internal cervical os, known as
amniotic fluid sludge (AFS). AFS may represent clusters of bacteria
and inflammatory cells, it is possible that the presence of AFS may
represent chronic intra-amniotic infection.74 However, the clinical
implications of the presence of this ultrasonographic finding in
these patients are unknown.
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Figs 15A and B: Cervical gland area (CGA) surrounding the cervical canal (arrows and blue area)

Amniotic fluid sludge is an independent risk factor for
spontaneous preterm delivery at less than 28 weeks, less than
32 weeks, and less than 35 weeks of gestation. Kusanovic et al.
presented that the combination of AFS and a short cervix (<25
mm) confers a higher risk for spontaneous preterm delivery at
less than 28 and less than 32 weeks than that conferred by a short
cervix alone.75

C l i n i c a l A s p e c ts
For the ultrasonographic assessment of the cervix to be judged
cost-effective, there must be an effective intervention to prevent
PTB if the test is positive.
Generally, the importance of positive test is to try to recognize
cervical changes on time, to plane the adequate therapy, to prepare
for sufficient intrauterine transport, and to administered course of
antenatal corticosteroid therapy to women at risk for PTB reduced
the incidence and severity of respiratory distress syndrome (RDS)
and mortality in offspring.
Many interventions have been proposed in an attempt to
prevent PTB depending on risk classification.

Bed Rest
Long ago bed rest and hydration are often recommended in an
attempt to prevent PTB in women at high risk. While bed rest
improves uteroplacental blood flow and can lead to a slight increase
in birth weight, there is no evidence that it decreases the incidence
of PTB,76–78 even in women with a short cervix.79 However, bed rest
appears to increase the risk of thromboembolic events, has clear
negative psychosocial effects, and leads to deconditioning.25,80

Lifestyle Interventions
Clinicians should consider the available evidence and the patient’s
individual circumstances when making lifestyle recommendations
as there are social, psychological, financial, and medical side
effects associated with these interventions. Lifestyle interventions
(cessation of work and physical exercise, abstinence from sexual
intercourse, and bed rest or limited activity) have not been
adequately evaluated by well-designed studies. Although there
are inadequate data on the safety of coitus in women at risk for PTB
because of previous PTB or preterm cervical ripening.81
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Cervical Cerclage
Cervical cerclage is an old, easily performed procedure for treatment
of true cervical incompetence.82 Dijkstra et al. found that the mean
± standard deviation precerclage CL was 27.2 ± 10.3 mm and after
cerclage was 34.1 ± 9.9 mm (n = 80, p < 0.001). The increase in CL
after cerclage is not predictive of term delivery.83 Until recently,
cerclage was the only intervention studied to prevent PTB in
asymptomatic women with short CL. Rust et al. randomized 113
women with CL less than 25 mm or more than equal to 25%
funneling measured between 16 weeks and 24 weeks to either
modified bed rest or cerclage. No significant differences between
two groups regarding risk of PTB less than 34 weeks or perinatal
death were noted.84 To et al. also sampled 47,123 asymptomatic
women and identified a cervix of 15 mm or less in 470, of whom
54% were randomized to either cervical cerclage or expectant
management. No significant differences in the rate of PTB less than
33 weeks or in perinatal or maternal morbidity or mortality were
noted. Subgroup analysis of the utility of cerclage in the high-risk
population, based on maternal history, was not performed.85
Based on the data published in the subject, cerclage is not
indicated in low-risk patients. A case-controlled study found that
cerclage does not reduce PTB in low-risk women with short CL
compared with rest alone. Owen and coworkers in a multicenter
randomized trial screened high-risk women for short cervix, and
randomly assigned to cerclage if CL was less than 25 mm. They find
that in women with a prior sPTB less than 34 weeks and CL less than
25 mm, cerclage reduced previable birth and perinatal mortality
but did not prevent birth less than 35 weeks, unless CL was less
than 15 mm.49 The systematic meta-analysis by Berghella et al. has
shown that cerclage, when performed in high-risk women with a
singleton gestation and CL less than 25 mm, seems to have a similar
effect regardless of the degree of cervical shortening, including CL
16–24 mm, as well as CL less than or equal to 5.9 mm.86
Moreover, the effectiveness of cervical cerclage remains unclear
and the literature is unable to establish a clinical population in which
cerclage may be of true benefit.87

Pessary
Vaginal pessaries are intended to alter the axis of the cervical canal
and displace the weight of the uterine contents away from the
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cervix. By changing the angle of the cervix in relation to the uterus,
the pessary also obstructs the internal os and thus may provide
protection against ascending infection.
Use of a pessary in women with a short CL has been proposed
as an effective, inexpensive, and easy to implement method for
prolonging pregnancy, but efficacy is not supported by the body
of literature.

•

Progesterone
Progesterone’s role in the treatment and prevention of PTB is
still uncertain. A Cochrane meta-analysis from 2005 showed that
intramuscular progesterone is associated with a reduction in risk
of PTB before 37 gestational weeks. 88 Recent data [including
data from the dOes Progesterone Prophylaxis to prevent preterm
labor IMprove oUtcoMe? (OPPTIMUM study)] show that vaginal
progesterone supplementation reduced the risk of PTB and
neonatal morbidity and mortality in singleton gestations with
midtrimester short cervix (≤25 mm), without any deleterious effects
on neurodevelopmental outcome.89,90 Compared with placebo,
vaginal progesterone:
•
•
•
•
•

Reduced PTB
Reduced RDS
Reduced composite neonatal morbidity and mortality
Reduced birthweight less than 1,500 g
Reduced admission to the neonatal intensive care unit.91

Intramuscular injections of synthetic progestogen—
hydroxyprogesterone caproate (250 mg)92 as active prophylaxis,
compared with the placebo group, significantly reduced the risk
of delivery at all gestational ages studied:
•
•
•

Less than 37 weeks (36% vs 55%),
Less than 35 weeks (21% vs 31%)
Less than 32 weeks (11% vs 20%).

Meis et al. also demonstrated that infants from progesterone
supplemented pregnancies had less perinatal morbidity,
with significantly reduced rates of necrotizing enterocolitis,
intraventricular hemorrhage, and need for supplemental oxygen.
In addition, the data show that there was no evidence of virilization
of female offspring, which is a theoretic concern of this therapy.92
The effect of hydroxyprogesterone caproate on cervical
ripening is less clear.93 The safety of hydroxyprogesterone caproate
in pregnancy has been supported by several clinical trials51,92,94 and
epidemiologic studies.95,96 Although some studies have reported
a nonstatistical increase in risk of miscarriage and stillbirth in
pregnancies exposed to progestins,52,92,96 others could not confirm
this observation or observed a nonstatistical decrease in these
risks.97,98 This association requires further study.99 Additionally,
Silver et al. later Carmichael et al. found that pregnancy-related
intake of progestins was associated with increased hypospadias
risk.100,101 Even if confirmed, this risk is limited to exposure prior
to 11 weeks of gestation and thus is not relevant to women with
prior preterm delivery, as they will receive the drug after 16 weeks
of gestation.91
Progesterone preparations and doses: Natural or micronized
progesterone:
•

Natural progesterone is typically administered daily and
vaginally. The advantage of vaginal progesterone is its
high uterine bioavailability since uterine exposure occurs
before the first pass through the liver. Moreover, binding

to progesterone receptors, glucocorticoid receptors, or
expression of progesterone-responsive genes is no greater
with 17-alpha hydroxyprogesterone caproate than with natural
progesterone.102 Doses of 90–400 mg have been effective,
beginning as early as 18 weeks of gestation.
Micronized progesterone: There are two main types of micronized
progesterone—(1) vaginal tablet (100 mg) or (2) vaginal gel
(90 mg). Both preparations are commercially available, but not
approved for prevention of PTB in cervical shortening. The
Food and Drug Administration (FDA) analyses indicated that
progesterone gel was not associated with a reduction in PTB
among women with a short CL at any gestational age, with a
treatment difference of only—2.4% in favor of progesterone
gel compared to placebo at less than or equal to 32 6/7 weeks
gestation, but the drug was safe in this population.103

Indomethacin
Indomethacin therapy for asymptomatic women with a short cervix
(≤25 mm) at 14–27 weeks who did not receive a cerclage did not
reduce sPTB s less than 35 weeks, but appeared to reduce PTB s
less than 24 weeks.104 Further research including a larger number
of pregnancies and a randomized trial design is necessary to further
clarify the effectiveness, as well as the risks, of this therapy.

Antibiotics
A short CL has also been associated with infection. Unfortunately,
there is insufficient evidence to recommend antibiotics for women
with cervical insufficiency, based on poor obstetrical history, short
TVU CL, or dilated cervix on physical examination.105 The antibiotics
treatment is indicated in the presence of AFS, which suggests
subclinical infection and an increased risk of preterm delivery.75,106

T h e r a p e u t i c a l A p p r oac h e s A cco r d i n g
R i s k C l a s s ifi c at i o n

to

Singleton Low Risk
Orzechowski et al. found that in a universal transvaginal
ultrasonogram CL screening program, the incidence of a CL 20
mm or less was 1.1% in women with singleton gestations without
prior sPTB.107 The incidence of sPTB was similar among women
undergoing transvaginal CL screening compared with those not
screened. For women with singleton pregnancies and no history
of prior PTB, Orzechowski et al. screens for a short cervix (≤25
mm) with a single examination at 18–24 weeks (Flowchart 1).107,108
Because the rate is slightly higher in nulliparas than in multiparas
without a prior PTB,107 the same screening protocol is proposed
for both groups.

Treatment Options
•
•
•
•

Pessary is an effective, inexpensive, and easy to implement
method for prolonging pregnancy, but there is no true evidence
of efficacy of this treatment.
Cervical cerclage does not appear to be effective for women with
a short cervix who have not had a prior PTB.109
Vaginal progesterone supplementation reduced the risk of PTB
and neonatal morbidity and mortality in singleton gestations
with midtrimester short cervix (≤25 mm).89
Bed rest does not prolong pregnancy and increases the risk for
thromboembolic events.
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Singleton High Risk
Women with a prior PTB are at high risk for recurrence. However, a
woman with clinical factors for PTB who has a normal CL (≥25 mm)
between 18 weeks and 22 weeks of gestation has a risk of PTB of less
than 10%, which represents a significant reduction in risk and can
prevent unnecessary interventions in these women.17 Contrariwise,
the sensitivity of TVS CL measurement to detect which high-risk
women will deliver preterm is about 60%, much higher, than in
low-risk women, as so as the positive predictive value.

Treatment Options
•
•
•

Cerclage placement reduces the frequency of recurrent PTB.109
Daily treatment with vaginal progesterone is a reasonable
alternative to the combination of cerclage and
hydroxyprogesterone caproate.110
An alternative approach is to substitute vaginal progesterone
for intramuscular hydroxyprogesterone caproate in women with
a history of PTB who develop a short cervix. Some clinicians
perform an amniocentesis to assess for subclinical infection
before placing a cerclage in women with a short cervix.91

Singleton Pregnancy, No Prior PTB, but Risk Factors for
Preterm Birth
For women with singleton pregnancies and risk factors for PTB but
no prior PTB, Orzechowski et al. treat women with a short cervix
with vaginal progesterone, similar to the approach for any woman
without a previous PTB (Flowchart 1).107,108

C o n c lu s i o n
•
•

•
•
•
•
•
•
•

Transvaginal sonography for cervical assessment is one of the
best techniques for predicting PTB, furthermore the use of TVS of
the cervix has been found to be safe and acceptable to patients.
Cervical length: The length of closed cervix between the internal
os and external os. It should only be determined from images in
which the lowermost edge of the empty maternal bladder and
the internal and external os are visible, and when the anterior
and posterior lips of the cervix are of equal thickness.
The diagnosis of short cervix is defined by CL less than or equal
to 25 mm at 16–24 weeks of gestation.
A gradual decline in CL is a normal finding after 28–32 weeks of
gestation. However, a decrease in CL in the second trimester is
predictive of sPTB, and the risk increases as CL decreases.
The routine TVS screening for short cervix in singleton
pregnancies is suggested, as long as an appropriate intervention
to reduce the risk of PTB is available.
Screening frequency should depend on severity of obstetric
history—serial TVS of the cervix having a better predictive
accuracy.
For a low-risk woman with a singleton gestation and CL less
than or equal to 25 mm before 25 weeks, vaginal progesterone
supplementation is suggested.
Cerclage does not prevent PTB in this population. The benefit of
placing a pessary has not been adequately studied.
High-risk women who develop CL less than or equal to 25
mm may have cervical insufficiency. These women are initially
administered progesterone (hydroxyprogesterone caproate by
intramuscular injection) based on their past pregnancy history

60

•

•

•

•

•

and then offered the addition of a cerclage upon identification
of a short cervix.
Cervical length measurement is an insensitive screening test for
prediction of PTB in multiple gestations, and no intervention has
been proven beneficial in preventing PTB in multiple gestations
with short CL.
In high-risk women, the progression to a U-shaped funnel has
been associated with an increased risk of PTB. However, when
funneling is present with a normal residual CL, it is usually related
to a contraction of the lower uterine segment and has little to
no clinical significance.
There are significant correlations between the detection rate
of CGA and CL, CGA and cervical maturation index, and CL
and cervical maturation index. The absence of CGA at second
trimester US appeared to be new and powerful predictor of PTB
before 32 weeks gestation.
The cervical 3D US may be added to the battery of examinations
presently being utilized for cervical evaluation in the screening
for PTB, but further researches are necessary for confirming it
success.
The CL measurement, evaluation of funneling and CGA together
increased the sensitivity of cervical screening for PTB and
appeared to be powerful predictor of PTB before 32 weeks
gestation.
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