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Abstract

Objective: The aim of this study was to determine the relation-
ship between cervical length and gestational weeks and to evaluate
the efficacy of the measurement of the cervical length in predict-
ing preterm delivery.

Methods: In this prospective study, we performed cervical length
measurement by vaginal ultrasonography at 18 and 22 weeks of
gestation in 337 women with asymptomatic singleton pregnancies.
The distribution of cervical length was established according to
gestational weeks. We then assessed the relation between the
length of the cervix and the risk of preterm delivery. Delivery
occurring at less than 37th week was referred as preterm delivery.

Results: Preterm delivery (before 37 weeks) occurred in 25 preg-
nancies (7.4%). The mean cervical length in the preterm group was
33.2+5.7 mm while it was 37.8+4.8 mm in the term group, and the
difference was statistically significant (p<0.001). It was found that
cervical length did not change significantly between 18th and 22nd
weeks of gestation in cases resulted with term delivery, and the 5th,
50th and 95th percentile values of cervical length were 30, 38 and
46 mm respectively. The area under the receiver-operating charac-
teristics curve (ROC) was 0.74 (95% CI: 0.62-0.85) for the predic-
tion of preterm delivery (p<0.001). The values of sensitivity, speci-
ficity, positive predictive value (PPV), negative predictive value
(NPV) and OR for the prediction of preterm delivery at 18-22 ges-
tational weeks cervical length <30 mm were (5th percentile) 36.6%,
92.6%, 28.1%, 94.8 and 7.1 (95% CI: 2.8-17.8), respectively.

Conclusion: Cervical length measurement is considered to be a
useful method for preterm delivery prediction in asymptomatic
patients.
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Diisiik riskli asemptomatik gebeliklerde 18-22.
gebelik haftalan arasinda servikal uzunluk
Slciimiiniin preterm dogum 6ngoériisiindeki degeri
Amagc: Calismamizda, servikal uzunlugun gebelik haftas: ile olan
iligkisini ve preterm dogumu 6ngérmedeki degerini belirlemeyi
amagladik.

Yontem: Bu prospektif caligmada; 18-22. gebelik haftalar1 arasin-
da, 337 asemptomatik tekil gebeligin transvajinal ultrasonografi ile
servikal uzunluk 6l¢iimii yapildi. Servikal uzunlugun gebelik hafta-
sina gore dagilimi ¢ikarildi. Servikal uzunluk ile preterm dogum
arasindaki iliski degerlendirildi. Preterm dogum smnir1 olarak 37

hafta alindi.

Bulgular: Yirmi bes gebelik preterm dogumla (<37 hafta) sonug-
land1 (%7.4). Preterm dogum yapan gebelerde ortalama servikal
uzunluk 33.2+5.7 mm, term dogum yapanlarda da 37.8+4.8 mm
bulundu ve aradaki fark istatistiksel olararak anlamliydi (p<0.001).
Term dogum ile sonuglanan olgularda 18-22 gebelik haftalar: ara-
sinda servikal uzunlugun degismedigi saptandi ve servikal uzunlu-
gun 5, 50 ve 95. persentil degerleri sirasiyla 30, 38 ve 46 mm bu-
lundu. 18-22 gebelik haftalar1 arasinda servikal uzunlugun, pre-
term dogumu 6ngérmedeki degerini arastirdigimizda; ROC (alict
calisma karakteristigi) egrisi altundaki alan 0.74 (%95 CI: 0.62-
0.85; p<0.001) ve <30 mm (5. persentil) servikal uzunluk icin
%36.6 duyarlilik ve %92.6 6zgiilliik, %28.1 pozitif prediktif deger
(PPD), %94.8 negatif prediktif deger (NPD) ve goreceli olasilik
orani (OR) 7.1 (%95 CI: 2.8-17.8) tespit edildi.

Sonug: Asemptomatik gebelerde preterm dogumu éngérmede
servikal uzunluk 6l¢iimiinitin faydali olacag: distintilmektedir.

Anahtar sozciikler: Servikal uzunluk, preterm dogum, esik deger.
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The measurement of cervical length and prediction of preterm delivery in low risk asymptomatic pregnancies

Introduction

Preterm delivery (PTD) is defined as the delivery
occurred before 37th week of gestation. Although its
prevalence varies according to societies, it is between 5
and 13%. Preterm delivery is the most significant rea-
son of perinatal mortality and morbidity today. It
would be an appropriate approach to determine risk
factors for decreasing preterm delivery rates, and to
predict the preterm delivery diagnosis."” It has been
reported that risk scoring systems, digital examination
of cervix, analysis of cervix by ultrasonography and var-
ious biochemical reagents can be used to predict
preterm delivery beforehand.

Evaluation of cervical length (CL) can be done
transabdominally, transperineally and transvaginally.
However, the most preferred and suggested method is
to measure cervical length by ultrasonography.
Cervical length is 25-70 mm, and width of endocervi-
cal canal is 2-4 mm during pregnancy.” The period
between 18th and 24th week of gestation is recom-
mended for the measurement of cervical length. Many
studies reported that the shortest cervical length meas-
ured between these weeks is associated with PTD. It is
difficult to distinguish cervix and sub-segment before
14-16t weeks of gestation, and measurement of cervi-
cal length should be done after this period since it caus-
es faulty measurement. Also, it has been reported that
there was no significant difference between cervical
lengths measured before 14th week of gestation, and
significant cervical changes occurred after this period
in pregnant women who had preterm and term deliv-
ery."” On the other hand, Greco et al. reported in their
study that cervical length could be measured between
11 and 14 weeks of gestation, and short cervix was asso-
ciated with early PTD."

In our study, we aimed to determine the relation-
ship between cervical length and gestational week and
to predict preterm delivery in this way by measuring
cervical length via transvaginal ultrasonography
between 18 and 22 weeks of gestation.

Method

In this study, we aimed to investigate the relationship
between gestational week & PTD with cervical length
measured in asymptomatic pregnant women who
admitted to our clinic between 01.08.2009 and
01.02.2011 and were at low risk in terms of preterm

delivery. Study protocol was established for this
research and required approval was obtained from
Ethics Committee of Clinical Researches. All patients
were informed and their written consents were
received.

Our study group was consisting 337 women with
singleton pregnancy at 18-22 weeks of gestation.
Gestational week was based on last menstrual period
(LMP), or for those who did not know their LMP,
crown-rump length at first trimester or biparietal
diameter at second trimester. Women with preterm
delivery history, previous cervical failure, undergone
cervical circlage, or pregnant women with preterm
contractions, those with placenta praevia, or structural
or karyotype anomalies at fetus, having preeclampsia
or eclampsia, those below 18 years old, and those with
systemic disease, uterine mullerian anomaly or uterus
myomas were all excluded from the study. Preterm
delivery limit was considered as 37 weeks.

Ultrasonographic measurements were done by a
single specialist with transvaginal approach (7 MHz) by
Toshiba Xario ultrasound device. Also, by transab-
dominal approach, biometric evaluations of fetus
together with detailed fetal structures were analyzed.
The probe was proceeded within vagina by transvagi-
nal ultrasonography, and sagittal image of cervix was
obtained by taking care not to pressure on cervix.
Cervical measurements were done at a view as covering
3/4 of the screen and where internal os, external os,
cervical canal and endocervical mucosa can be viewed
at the same time. When the length between internal os
and external os cannot be measured on a straight line
due to the curved cervix, measurements taken as linear
sections were summed up and cervical length was cal-
culated. Measurements were performed three times on
each pregnant woman and the shortest one with the
best image quality was recorded.

Statistical methods

Patient data was analyzed by SPSS 20 package program
(SPSS Inc., Chicago, IL, USA). Descriptive analyses
(mean, standard deviation, standard error and per-
centile distribution) were done. Parameters were test-
ed by Kolmogorov-Smirnov test to check whether they
were within normal range. Statistical analyses were
carried out by using independent samples T test to com-
pare parameters within normal range, and Mann-
Whitney U test to compare parameters not within nor-
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mal ranges. One-way Anova test was used to compare
cervical lengths according to gestational weeks.
Homogeneity of variants was evaluated by Levene test.
Also, the impact of cervical length measurements for
predicting preterm delivery was evaluated by ROC
curve analysis. Sensitivity, specificity, positive predic-
tive value (PPV), negative predictive value (NPV) and
relative odds ratio (OR) of threshold values were calcu-
lated. P<0.05 was considered statistically significant.

Results

Our study included 337 pregnant women complying
with research criteria. Totally 312 pregnancies result-
ed at or above 37 weeks, and 25 pregnancies resulted
below 37 weeks. Preterm delivery rate was found to be
7.4%. Also, ten of preterm deliveries were at or below
34 weeks. Early preterm delivery rate was found to be
3%. There was no difference between pregnancies
resulting in term delivery and pregnancies resulting in
preterm delivery in terms of maternal age, gravid, par-
ity, abortus and gestational week in which evaluation
was performed. While mean cervix length was 37.8+4.8
mm of term delivery group, it was 33.2+5.7 mm in

preterm delivery group (p<0.001). Other definitive
characteristics of the groups are given in Table 1.

In cases resulted in term delivery, mean cervix
lengths for each week between 18 and 22 weeks of ges-
tation were 37.9+4.9, 37.8+5.2, 38+5.1, 37.4+4, 37.6+4.4
and 37.8+4.8 mm, respectively; and it was found that CL
measurements did not change significantly according to
gestational weeks (p=0.98). Table 2 shows CL distribu-
tions according to gestational weeks. Also, percentile
distribution of CL between 18 and 22 weeks of gestation
is shown at Table 3. Cervical length was found to be 30
mm, 38 mm and 46 mm for 5th percentile, 50th per-
centile and 95th percentile, respectively. In terms of the
relationship between cervical length and parity, mean
CL was 36.5+4.2 mm in nullipara pregnancies, 37.5+4.3
mm in primipara pregnancies, and 39.2+5.8 mm in mul-
tipara pregnancies; and it was found that there was a sig-
nificant difference among them.

Considering the significance of cervical length
between 18 and 22 weeks of gestation for predicting
PTD, the field below ROC curve was found to be 0.74
(95% CI: 0.62-0.85, p<0.001). So, measuring cervical
length between 18th and 22nd weeks of gestation was

Table 1. Definitive characteristics of term and preterm delivery cases.

Term delivery
cases (n=312)

Maternal age 30.7+6
Gestational week 19.6+1.4
Gravida 2.5+1.5
Parity 1.1£1.5
Abortus 0.3+0.5
Cervical length (mm) 37.8+4.8
Delivery week 38.9+1.1

Newborn weight (g)

3319.0+465.9

Preterm delivery p
(n=25)
29.3+5.9 0.27
19.4+1.4 0.1
2.0£1.1 0.067
0.8+0.9 0.141
0.2+0.5 0.257
33.245.7 0.000
34423 0.000
2468.8+688.4 0.000

Table 2. Cervical length (mm) measurements in term delivery cases according to gestational

week at 95% Cl.

Gestational week Case Number Mean Shortest Longest
18 97 37.9+4.9 25 52
19 77 37.8+5.2 26 57
20 52 38+5.1 26 56
21 39 37.4£4.0 29 46
22 47 37.6x4.4 28 51
Total 312 37.8+4.8 25 57
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Table 3. Percentile distribution of cervical length between 18th and 22nd weeks of gestation.

Percentile 3rd 5th 10th 25th 50th 75th 95th
Cervical length (mm) 29 30 32 35 38 40 46
found to be a useful scanning method for predicting Discussion

PTD. The sensitivity was 32% and the specificity was
96.2% for <29 mm CL (3rd percentile); the sensitivity
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Fig. 1. The ROC curve of the prediction of cervical length for pre-
term delivery.

was 36.6% and the specificity was 92.6% for <30 mm
CL (5th percentile); and the sensitivity was 44% and
the specificity was 88.1% for <32 mm CL (10th per-
centile). Predictivity of ROC curve and CL to predict
PTD has been given in Fig. 1 and Table 4.

Preterm delivery is the most significant reason for
neonatal mortality and morbidity. Predicting and pre-
venting preterm delivery and its complications are one
of the most critical missions of obstetrics. Today, many
studies have reported that evaluating cervix by trans-
vaginal ultrasonography may be helpful for predicting
PTD.

PTD was found in 7.4% of pregnancies in our
study, and mean CL was found to be 37.8+4.8 mm in
pregnancies resulted in term delivery and it was
33.2+5.7 mm in pregnancies resulted in preterm deliv-
ery. In cases resulted in term delivery, mean CL
between 18 and 22 weeks of gestation was found to be
37.9+4.9, 37.8+5.2, 38+5.1, 37.4+4, 37.6+4.4 and
37.8+4.8 mm, respectively, and it was found that cervi-
cal length did not change significantly according to
gestational weeks. Also, percentile distribution of cer-
vical length between 18th and 22nd weeks of gestation
was found to be 30 mm at 5th percentile, 38 mm at
50th percentile and 46 mm at 95th percentile.
Gramellini et al. reported in their study where they
measured CL by TV USG on 321 pregnants (185 nul-
lipara and 136 multipara cases) that cervical length
decreased by gestational week (r2=085, p<0.01).” Qu
et al. conducted a study on 5277 pregnants and report-
ed that mean CL significantly decreased with gesta-
tional week and it was 38.8+4.0 mm between 22 and 24
weeks of gestation, and 34.6+4.8 mm between 28 and
32 weeks of gestation.” Also Liabsuetrakul et al.
reported that CL was decreased with gestational week
between 24 and 34 weeks of gestation.” In our study,

Table 4. The impact of cervical length measured between 18th and 22nd weeks of gestation for predicting preterm de-

livery.

Threshold cervical length (mm)

Sensitivity

<29 (3rd percentile) 32
<30 (5th percentile) 36
<32 (10th percentile) 44

Specificity OR (95% CI)
96.2 40 94.6 11.8 (4.3-32.6)
92.6 28.1 94.8 7.1(2.8-17.8)
88.1 229 95.2 5.8 (2.5-13.8)

NPV: negative predictive value, OR: odds ratio, PPV: positive predictive value.
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CL did not change significantly with gestational week
and we consider the reason that gestational week range
is very narrow compared to other studies.

In terms of the relationship between cervical length
and parity, mean CL was found to be 36.5#4.2 mm in
nullipara pregnancies, 37.5#4.3 mm in primipara preg-
nancies and 39.2+5.8 mm in multipara pregnancies
(p<0.05). While Gramellini et al.” reported that there
was no relationship between CL and parity,
Liabsuetrakul et al.” reported that CL was significantly
longer in multipara cases. Iams et al. found that mean
CL at 24th week of gestation was 34.0+7.8 mm nulli-
para cases, 36.1+8.4 mm in multipara cases while mean
CL at 28th week of gestation was 32.6+8.1 mm in nul-
lipara cases and 34.5+8.7 mm in multipara cases. They
reported that this difference was statistically significant;
however, it did not have any clinical significance."”

Considering the significance of cervical length
between 18 and 22 weeks of gestation for predicting
PTD, field under ROC curve was found to be 0.74
(95% CI: 0.62-0.85, p<0.001). The sensitivity was 32%
and the specificity was 96.2% for <29 mm CL (3rd per-
centile); the sensitivity was 36.6% and the specificity
was 92.6% for <30 mm CL (5th percentile); and the
sensitivity was 44% and the specificity was 88.1% for
<32 mm CL (10th percentile). Celik et al. researched
the relationship between CL and PTD on 58,807 sin-
gleton pregnancies at 20+0-24+6 weeks of gestation,
and found the field under ROC curve for predicting
delivery as 0.90, 0.82, 0.78 and 0.62, respectively
before 28th week, at 28-30, 31-33, and 34-36 weeks of

gestation. They showed that CL measurement is a use-
ful scanning method for predicting especially early
PTD cases. They also reported that 5% false-positivi-
ty value of CL had 66% sensitivity for predicting deliv-
ery before 28th week of gestation, 40.1% sensitivity for
predicting delivery at 28-30 weeks of gestation, 32.6%
sensitivity for predicting delivery at 31-33 weeks of
gestation, and 12.7% sensitivity for predicting delivery
at 34-36 weeks of gestation."”

Iams et al. found threshold values by CL measure-
ments at 24th and 28th weeks in 2915 singleton preg-
nants with low risk. When threshold value was accept-
ed as 30 mm at 24th week of gestation, sensitivity was
54%, specificity was 76.3%, PPV was 9.3% and NPV
was 97.4% for predicting deliveries before 35th gesta-
tional week, and when threshold value was accepted as
30 mm at 28th week of gestation, sensitivity was
69.9%, specificity was 68.5%, PPV was 7% and NPV
was 98.5%."" Barber et al. performed a study where
they measured CL on 2351 pregnant women between
18 and 22 weeks of gestation, and similar to our study,
they reported that threshold CL had low sensitivity
and high specificity for predicting preterm delivery
(<37 weeks). They reported sensitivity as 26% and
specificity as 98% for 3rd percentile, sensitivity as 34%
and specificity as 97% for 5Sth percentile, and sensitiv-
ity as 39% and specificity as 92% for 10th percentile
(Table 5). They also reported that CL measurement
would be helpful for PTD risk in asymptomatic preg-
nants during routine fetal examination between 18th
and 22nd weeks of gestation.""

Table 5. Comparison of studies researching the impact of transvaginal CL in asymptomatic pregnancies with low risk for predicting preterm delivery.

Studies Case Result
number (Gw)
Current study 337 18-22 <37
Tongsong et al.[12] 730 28-30 <37
lams et al.[10] 2915 24 <35
24 <35
2531 28 <35
28 <35 <25
Fukami et al.[13] 3030 16-19 22-31
32-36
Pires et al.l14] 338 21-24 <37
<35
Barber et al.[10] 2351 18-22 <37
Qu et al.l8] 5277 22-24 <37

Threshold Sensitivity Specificity

value (mm) (%) (%)
<30 36 92.6 28.1 94.8
<35 65.9 62.4 19.4 92.8
<30 54 76.3 9.3 97.4
<25 37.3 92.2 17.8 97
<30 69.9 68.5 7 98.5
49.4 86.8 1.3 98
<30 50 98.5 8.3 99.9
<30 18.2 98.9 33.3 97.6
<20 18 98.1 40 94.8
<20 27.3 97.9 30 97.6
<30 39 92 31 94
<30 B 99 19 96

GW: gestational week, NPV: negative predictive value, PPV: positive predictive value, USG: ultrasonography.
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In the study performed by Qu et al., it was shown
that CL threshold value below 30 mm had 3% sensitiv-
ity and 99% specificity for predicting PTD between
22nd and 24th weeks of gestation. Also, it was found that
OR was 5.2 if CL was lower than 30 mm for PTD, 11.1
mm if CL was lower than 25 mm, and 13.8 mm if CL
was lower than 15 mm." In Turkey, Ozdemir et al. con-
ducted a study on 79 singleton pregnant women
between 20 and 24 weeks of gestation, and when 27 mm
was threshold value, they found sensitivity as 77.8%,
specificity as 100%, PPV as 100%, NPV as 97% and
OR as 33.5 for PTD prediction."”” The sensitivity and
specificity values of the study seem quite high, which
may be caused by insufficient number of cases. Hibbard
et al. measured cervical lengths of 760 pregnant women
between 16 and 22 weeks of gestation and found CL as
30 mm at 10th percentile, 27 mm at 5th percentile, and
22 mm at 2.5 percentile. They reported relative risks of
cervical length for deliveries before 37th week of gesta-
tion as 3.8 for 10th percentile, 5.4 for 5th percentile, and
6.3 for 2.5 percentile."” Barber et al. presented ORs of
3rd, Sth and 10th percentile values of cervical length for
PTD as 25.47 (95% CI: 15.5-41.73); 16.98 (95% CI:
11.51-25.05) and 7.55 (95% CI: 5.44-10.5), respectively.
In our study, OR values were found to be lower for
PTD, as 11.8 (95% CI: 4.3-32.6) for 3rd percentile, 7.1
(95% CI: 2.8-17.8) for 5th percentile, and 5.8 (95% CI:
2.5-13.8) for 10th percentile.""

Conclusion

Consequently, transvaginal cervical length meas-
urement is a useful method for PTD scanning in
asymptomatic pregnancies with low risk. It has been
reported that cervical length has a high specificity for
predicting preterm delivery and the value of <30 mm
can be used as threshold.
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