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Abstract

Purpose Transvaginal cervical length measurement in
women with symptoms of preterm labor has been used to
decide if treatment is necessary. Cervical length measure-
ment may also have additional effects on patients, such as
providing reassurance, although the evidence to support
this is unclear. We explored and summarized to what
extent additional effects of cervical length measurement in
women with threatened preterm labor have been reported
in the clinical literature and what the magnitude of these
effects was.

Methods We performed a systematic review of the liter-
ature to identify articles reporting on cervical length
measurements in women with symptoms of preterm labor.
We assessed whether these articles reported patient out-
comes other than preterm delivery.

Results The electronic and hand search resulted in 764
articles, of which 172 met initial criteria for further eligi-
bility assessment. We found 12 articles that reported
additional effects of cervical length measurement in
symptomatic women, such as the reassurance or the sen-
sory consequences related to the transvaginal procedure.
None of the articles quantified such additional effects.
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Conclusions There appears to be a gap between the pre-
sumed effects of cervical length measurement on patient
outcomes, such as patients’ reassurance, and the actual
assessment of these effects during test evaluations. We
suggest that future evaluations of prognostic preterm labor
tests include a comprehensive assessment of patient
outcomes.
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Introduction

In pregnant women with symptoms of preterm labor, pre-
diction of imminent preterm delivery is of utmost impor-
tance. This information can be used to decide on tocolytics
and administration of corticosteroids, and allows timely
transfer to perinatal centers. Whether cervical length
measurement provides benefit for these women has been a
recurrent topic of study. In general, women with a short
cervix are at higher risk for preterm delivery than women
with a long cervix. If the cervix is of sufficient length, the
chance of imminent preterm delivery is low, and hospi-
talization or therapy of women otherwise considered at-risk
may be avoided. Consequently, a number of studies have
evaluated the prognostic accuracy of this test with respect
to predicting preterm delivery [1].

As women with preterm contractions are often worried
that these contractions represent actual preterm labor,
physicians also may use cervical length measurement to
reassure pregnant women whose cervix is not shortened.
Since the image of cervical ultrasound is visually illus-
trative to patients, this test is believed to enhance
reassurance.
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It is has been shown for a variety of tests that their
results may have additional effects on patients other than
guiding clinical management decisions. [2] These addi-
tional effects may also be an important reason for physi-
cians to order a test [3]. However, it is unclear to what
extent reassurance and other psychological effects on
patients have been documented in evaluations of cervical
length measurement. It is possible that the intended effect
of reassuring worried women is not achieved in clinical
practice, and that cervical length measurement actually
induces anxiety rather than relieves uncertainty [4].

We have performed a systematic review of the literature
to explore and summarize to what extent effects beyond the
prognostic accuracy or therapeutic ramifications of cervical
length measurement in women with preterm contractions
have been reported, and to obtain the estimates of the
magnitude of these effects.

Methods

We performed an electronic search on PubMed using the
following search strategy: (cervical length measurement
[Mesh] OR (cervi* [tiab] AND (length [tiab] OR ultraso-
nography [Mesh] OR measurem*[tiab] OR ultrasound[tiab]
OR echo[tiab])) AND ((preterm* [tiab] OR premat™* [tiab])
AND (parturition [Mesh] OR parturit* [tiab] OR birth
[tiab] OR labor [tiab] OR labour [tiab] OR newborn*[tiab]
OR infant[tiab])) OR obstetric labor, premature [Mesh] OR
premature birth [Mesh] OR infant, premature [Mesh]). In
addition, we searched the reference lists of identified arti-
cles for additional studies. We applied no exclusion crite-
ria, and thus all study designs and languages were eligible
for inclusion.

Article selection was performed independently by two
authors (JV and RK). The articles resulting from the
electronic search initially were screened based on titles and
abstracts. All articles that evaluated cervical length mea-
surement in women with threatened preterm contractions
were selected for further evaluation and full-text assess-
ments were made. Discrepancies in article selection were
resolved by achieving consensus through discussions.

All articles selected for full-text assessment were
studied in detail. For the final analysis we included all
articles that reported or mentioned any additional effects
of the transvaginal cervical length measurement. Charac-
teristics of the articles (e.g. type of study design, year of
publication) were extracted. Further, we evaluated the
type of patient outcome that was reported, whether this
additional effect was measured or merely mentioned,
whether these measurements were quantitative or quali-
tative, and, if they were quantitative, what the magnitude
of the effect was.

@ Springer

Results

The electronic search yielded 756 articles. The additional
hand search resulted in eight additional articles being
identified. Of these 764 articles, 194 (25%) articles were
selected based on the title and abstract for full-text
assessment. However, 22 articles could not be included
because no full text was available in The Netherlands.
Nevertheless, the abstracts of these 22 articles did not
discuss any additional effects of the transvaginal cervical
length measurement.

Of the 172 articles that could be studied, 97 reported on
the accuracy of preterm labor tests, of which 70 in par-
ticular about cervical length measurement in women with
preterm labor. We found 25 articles that described addi-
tional effects of preterm labor tests. Thirteen of these
articles were not related to transvaginal cervical length
measurement: four described additional effects of fetal
fibronectin tests [4-7] of which one article measured
maternal anxiety by questionnaires [5], eight described
additional psychosocial effects in women without symp-
toms of preterm labor [8—15] of which most focused on the
acceptability of the transvaginal procedure, and one paper
described additional psychosocial effects related to trans-
labial, but not transvaginal, ultrasonography [16]
(Table 1).Thus, 12 articles described additional effects of
the cervical length measurement in women with threatened
preterm labor and were eligible for further analysis
(Table 2, Fig. 1).

The provision of reassurance as an additional conse-
quence of the cervical length measurement in women with
threatened preterm labor was described in one before-
and-after-measurement study by Sanin-Blair et al. [17].
In the discussion section of the article the authors sug-
gested that cervical length measurement might give more
reassurance to both women with symptoms of preterm
labor and their physicians in comparison to digital exam-
inations due to it numerical result. However, no data were
provided to support this concept. One cohort study by Holst
et al. [18] noted in the discussion section that false positive
cervical length measurements could lead to ‘psychological
costs’, although did not provide any further reference or
specification on what these costs entailed or how they
should be measured.

More frequently, additional sensory effects of the pro-
cedure of transvaginal ultrasound were discussed, although
these effects were not related to the actual result of the
cervical length measurement. The magnitude of this addi-
tional effect was reported in one descriptive series [19].
Based on a questionnaire survey in pregnant women at
23 weeks of gestation, the authors stated that only 2% of
women reported pain or severe discomfort during the
transvaginal ultrasound procedure [9]. Nine other articles
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Table 1 Excluded articles that described additional effects of the cervical length measurement or other tests that can predict preterm delivery,
but not of the transvaginal cervical length measurement in women with preterm contractions

Author, year

Study design

Citations (Clustered per additional effect)

Acceptance

Berghella 2003
[16]

Clement 2003
[9]

Hertzberg 2001
(11]

Carr 2000 [8]

Heath 1998 [10]

Sonek 1990 [13]

Anxiety

Chamdiramani
2006 [4]

Shennan 2005
[5]

Preparation
Wyatt 2006 [7]

Reassurance
Vis 2009 [6]

Leitich 2005
[12]

Vidaeff 2006
[14]

Volumenie 2004
[15]

Descriptive review

Prospective cohort,
N =922

Prospective cohort,
N =64

Prospective cohort,
N=284

Prospective cohort,
N = 2,702

Prospective cohort,
N =201

Descriptive review

Prospective cohort,
N = 146

Descriptive review

Study protocol

Descriptive review

Descriptive review

Prospective cohort,
N=159

“It [translabial ultrasound] is well accepted by patients”

“Conclusions: Antenatal transvaginal ultrasound for assessing the risk of preterm delivery is an
acceptable procedure for the majority of women. A significant minority declined the scan. The
procedure has some psychological sequelae for some women.” [study in asymptomatic women, all
at 23 weeks of gestation]

“maneuvers [during endovaginal ultrasonography] can be uncomfortable for the patient” (...) “All
patients tolerated the perineal scanning procedure well, without significant physical discomfort, and
the procedure was uniformly accepted by our population of patients”. [study in asymptomatic
women]

“Translabial ultrasonography should still be considered an imaging option, particularly when vaginal
instrumentation is unacceptable or tolerated poorly by the patient.” [study in asymptomatic women]

“In addition, 100 women were asked to complete a questionnaire aimed to assess the degree of
discomfort pain or embarrassment caused by the scan.“—“Conclusions: Transvaginal sonography
measurement of cervical length is (...) associated with a minimal degree of discomfort to patients.”
[study in asymptomatic women, all at 23 weeks of gestation]

“The operator must have considerable experience, and occasionally the extensive manipulation with
the vaginal probe causes discomfort” [study in asymptomatic patients]

“In asymptomatic women, fFN in patients at high risk of PTD based on history or cervical change s a
good predictor of PTD under 30 weeks. This associated, however, with increased levels of anxiety
(ref: Shennan 2005)”.

“Main outcome measures: maternal anxiety and efficacy of the 24-week fetal fibronectin test to
predict delivery before 30, 34 and 37 weeks of gestation.”—*“Conclusion: Fetal fibronectin (...)
was associated with high levels of anxiety.”

“The negative predictive value [of the fibronectin test] is very important not only clinically, but on a
personal level as well. A negative result allows a pregnant woman to function normally and avoid
bed rest, hospitalization, medication, and the anxiety associated with the possibility of a PTD.

A positive result allows the patient to prepare mentally for the potential risk, albeit small, of having
a PTD and provides an important window for education.”

“testing for fFN may (...) decrease stress and anxiety for the families.”

“Negative test results [of fetal fibronectin and cervical length by transvaginal ultrasonography] would
be valuable in reassuring both women [at high risk for preterm birth, such as women with previous
preterm births or late miscarriages] and care providers to avoid unnecessary interventions.”

“According to the American College of Obstetricians and Gynecologists (ACOG) the benefit of such
testing [cervical length measurement] is more to identify those high risk patients by historic criteria
who actually are at minimal risk for PTD during the index pregnancy, for reassurance and
avoidance of unnecessary surveillance or interventions.

“Ultrasonography is undoubtedly superior to digital examination in bringing to the fore cervical
shortening or funneling before the external os is open, and thus is of maximal interest in these
situations, either to identify a high risk group or conversely to reassure a patient with a previous
preterm delivery if the cervix remains long during the following pregnancy.”

mentioned patients’ acceptance of transvaginal ultrasound
procedures, without quantifying this acceptance [20-27].
Of these articles, one cohort study reported that transvag-
inal cervical length measurement was better tolerated than
digital exams [27]. This statement was supported by a
remark in a letter (specifically an author’s reply to a letter
to the editor) [24] and by a qualitative review [20] referring

to a study that assessed pain scores of transvaginal ultra-
sound and digital exams in women undergoing induction of
labor [28]. In addition, three review papers [23, 25, 26] and
one cohort study [22] stated that transvaginal cervical
length measurement was acceptable for patients. Three of
these articles referred to questionnaire surveys that had
assessed the acceptability of transvaginal ultrasound in the
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Table 2 Included articles with citations about additional effects of cervical length measurements

Author, year Study design Citations (Clustered per additional effect)

Acceptance
Chao 2008 Descriptive review “The examination [transvaginal cervical ultrasound] is tolerable to pregnant women. (Tan,
[20] 2007[28])”
Berghella Descriptive review “Only minimal discomfort was reported by women undergoing TVU, with pain or severe discomfort
2005 [19] in less than 2% of women. Over 99% of women agreed to have a similar procedure in the future.
(Clement, 2003)”
Gomez 2005  Prospective cohort, “Previous studies indicate that cervical sonography is acceptable to patients (Heath 1998)”
[22] N =215
Rozenberg Author reply “Ultrasound examination is easier and less unpleasant than cervical digital examination.”
2005 [24]
Shennan 2004 Descriptive review “Women find the procedure [transvaginal ultrasound] very acceptable in the vast majority of cases
[25] (Clement 2003).”
Doyle 2004 Descriptive review “Patient and examiner reticence to perform transvaginal ultrasound has led to examination using a
[21] translabial or transperineal approach.”
Owen 2003 Descriptive review “advantages in endovaginal ultrasonographic cervical assessment (...) and patient acceptance have

[23] overcome many of the limitations of both digital examinations and earlier transabdominal methods
of cervical ultrasonography.”

Vendittelli

2001 [27]

Prospective cohort,
N =200

“Another incitement in using transvaginal ultrasonography is that it is performed with relatively thin
probes which, in our experience and by some authors, is usually better tolerated by women than
manual examinations.”

Psychological/economical

Holst 2006 Prospective cohort, [consequence false positive cervical length measurement] “at considerable psychological and
[18] N = 87 economic costs for the families involved.”

Reassurance
Sanin-Blair Before-and-after study, “A numerical value [of the cervical length by ultrasound in comparison to digital examination] is
2004 [17] N = 294 easier to compare and/or monitor over time, and this can contribute to reassure patients and

physicians, further facilitating the decision of hospital discharge.”
Patients’ preferences
Goffinet 2001 Descriptive review “both physicians and patients are more likely [in case of threatened preterm labor] than in a general

[30] population to want more complicated and more expensive examination, on condition nonetheless
that they are more efficacious”.

Satisfaction
Vendittelli Systematic review “it [ultrasonography of the cervix] could reduce hospital stays of women undergoing preterm labour
2000 [26] and so decrease hospital expenditure and make patients more satisfied with the health care

system. (...) Transvaginal ultrasonography is also well accepted by pregnant women
(Braithwaite 2008 [29])”

first or second trimester of pregnancy [9, 10, 13, 29]. In Discussion
contrast, one qualitative review noted patients’ reticence to
have transvaginal ultrasound performed, but did not pro-

vide further details [21].

This systematic review shows that test evaluations of cer-
vical length measurements in women with threatened pre-

One descriptive review mentioned that the performance
of cervical length measurements could enhance patient
satisfaction with the health care system, without specify-
ing a mechanism for or quantifying this enhancement [26].
One cohort study stated that, in general, the false positive
results of the cervical length measurement could lead to
financial costs of families, although no data were provided
to demonstrate this possibility [18]. Finally, one system-
atic review stated that patients (and physicians) would
prefer any extra test that would enhance efficacy, without
offering further explanation what that efficacy entailed
[30].

@ Springer

term labor have not yet integrated patient-centered outcomes
beyond preterm delivery. We did not find a single study that
had measured the psychosocial effects of performing a cer-
vical length measurement in women with symptoms of
preterm labor. In contrast, such additional effects were
considered relevant by several authors, who often referred to
them in the discussion section of their articles.

This review illustrates that empirical evidence about an
expected reassuring effect of cervical length measurement
in women with threatened preterm labor is lacking. Our
analysis does not allow us to make statements whether this
type of evaluation was done in studies of other prognostic
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Fig. 1 Flow diagram of
included and excluded articles.
CL transvaginal cervical length Search Pubmed Hand search
measurement, PTL preterm =756 N=8
labor
ik
. s Excluded N=592, of which:
N:g(;rbc!es #»| - excluded by screening N= 570
- full text article not availible N=22
r
: Excluded N=160, of which:
F:'S'S‘::;;";ge - no additional effects of CL or PTL tests: N=147
eligibility » - only additonal effects of fibronectin test: N=4
N?- 172 - only additional effects of translabial sonography: N=1
- only additional effects in asymptomatic women: N=8
Included
N=12

tests associated with preterm labor, as we did not include
studies of other prognostic preterm labor medical tests,
such as the fetal fibronectin test. In addition, we also did
not include articles that show additional effects of the
cervical length measurement in women without symptoms
of preterm labor.

Although we found 70 articles that reported on studies
of the accuracy of cervical length measurement in women
with threatened preterm labor, we did not find any
obstetrical research that documented other effects of the
cervical length measurement in symptomatic women. We
hope that future researchers recognize that such additional
effects may be of great importance for patients as well, and
that they should be assessed and quantified. For instance,
patients may be reassured if they can see for themselves
that the cervix is still long. In addition, this may also affect
medical outcomes if cervical length measurement in itself
influences potential risk factors for preterm labor, such as
psychological stress [31]. For example, a short cervix may
be seen in a woman who will not have a preterm delivery,
but increase anxiety. Or it is possible that undesired
behaviors (e.g. smoking) associated with preterm birth are
reinforced by reassuring results. Until these additional
effects on patient outcomes are actually measured, their
existence is at best based on anecdotal evidence and the

magnitude of these effects remains unknown. Therefore, it
is still unclear if such presumed additional effects have the
potential to influence test recommendations about cervical
length measurements.

In summary, we found that multiple authors have
pointed to the potential of cervical length measurements to
affect a range of patient outcomes, such as reassurance and
anxiety, but these effects have not yet been measured. We
suggest that such additional effects of medical testing
require formal evaluation before statements about their
existence are made, and that recommendations about test-
ing and test strategies should be based on comprehensive
evaluations of the effects of testing on patients. Corre-
spondingly, future studies evaluating transvaginal cervical
length measurement for preterm labor should include a
more complete assessment of patient outcomes.
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