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INTRODUCTION 

PTD occurs in 5-18% of pregnancies.1 Spontaneous PTB 

remains the main cause of perinatal morbidity and 

mortality in many countries, including the USA.2 Most of 

the damage and death cases occur in infants delivered 

before 34 weeks. The incidence of early PTD (<34 

gestational weeks) is 1-3.6%.3 PTD is associated with a 

high prevalence of severe neurological deficits and 

developmental disabilities and is a leading cause of infant 

and neonatal mortality. Mortality and morbidities, 

including respiratory distress syndrome, intraventricular 

haemorrhage, necrotizing enterocolitis and sepsis, are 

inversely associated with gestational age at birth.2,4 

Preterm neonates are also at increased risk of developing 

bronchopulmonary dysplasia, patent ductus arteriosus and 

disorders related to gestational age at birth.5,6 Risk factors 

for PTD include demographic characteristics, behavioural 
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factors, and aspects of obstetric history such as previous 

PTB. Demographic factors for PTL include black race, 

extremes of maternal age (<18 or >35), low 

socioeconomic status, and low pre-pregnancy weight. 

PTL and birth can be associated with stressful life 

situations (e.g., domestic violence, close family death, 

work and home environment) either indirectly by 

associated risk behaviours or directly by mechanisms not 

completely understood. Many risk factors may manifest 

in the same gravida.7,8 

The exact mechanism of PTL is largely unknown but is 

believed to include decidual haemorrhage (e.g., 

abruption), mechanical factors such as uterine over 

distension (from multiple gestation or polyhydramnios), 

cervical incompetence (e.g., after cone biopsy), Mullerian 

duct abnormalities, fibroid uterus, cervical inflammation 

(e.g., resulting from bacterial vaginosis), maternal 

inflammation and fever (e.g., urinary tract infection), 

hormonal changes (e.g., mediated by maternal or fetal 

stress), and uteroplacental insufficiency (e.g., 

hypertension, insulin-dependent diabetes, drug abuse, 

smoking, alcohol consumption). Each of these underlying 

causes can initiate the cascade of events that ultimately 

lead to uterine activity and cervical dilation. Thus, a 

reduction in the spontaneous PTD rate may require not 

only accurate identification of patients at risk for PTD but 

also effective treatment strategies aimed at correcting the 

underlying causes of PTL.3,7-11 CL measured by TVS has 

been shown to be an effective predictor of spontaneous 

PTB.12,13 

The prediction of PTB has always been compromised by 

the lack of a reliable diagnostic test and interventions 

proven to delay gestation, both of which are essential for 

a valid screening.14 Despite these limitations, screening 

tests for predicting PTB, such as measurement of CL, 

have been proposed in response to the significant 

personal, societal, and economic impact of PTB.15 It has 

been our impression that some practitioners have 

misinterpreted CL measurement as a diagnostic tool, 

leading to interventions without proven benefit, such as 

cervical cerclage.16 

CL screening in women with a history of prior PTB is 

recommended by the American college of obstetricians 

and gynaecologists.17-19 It remains controversial whether 

universal second trimester CL screening should be used 

as a strategy among women without prior PTB. 

Proponents of universal screening point to the results of 

two large randomized trials that demonstrated vaginal 

progesterone reduces the risk of PTB in women with a 

short cervix.20,21 Further support is garnered by two cost 

effective analyses, each demonstrating universal CL 

screening to be a cost-effective strategy to prevent PTB. 

Opponents of universal CL screening point to the relative 

rarity of a short cervix that has been found in actual 

clinical care and suggest that universal screening may be 

cost effective only in higher risk cohorts. However, we 

designed our study to assess the value of CL as screening 

test for PTB in obstetric population who are at low risk 

for PTB.  

METHODS 

This study was a prospective cohort study, carried out in 

a tertiary care teaching hospital of Armed Forces, India 

over a period of one and half years from 2015 to 2016. 

354 asymptomatic patients (182 primigravidae and 178 

multigravidae) attending the antenatal OPD of the 

hospital were included in the study. The local ethics 

committee approved the study protocol. 

Those antenatal cases with previous history of PTD, 

multiple gestation in the present pregnancy, medical 

conditions in pregnancy like heart disease, hypertension, 

gestational diabetes mellitus, those conceived by the use 

of ART and women with any structural abnormalities of 

the reproductive organs were excluded from the study.  

The study included all singleton pregnancies who are at 

low risk for PTD. 360 booked antenatal patients meeting 

the inclusion and exclusion criteria were studied after 

taking proper consent. Detailed history and examination 

was done. CL was measured by TVS using the 10 MHz 

transducer between 20-24 weeks period of gestation.  

The women were asked to empty their bladder and 

examination was carried out in dorsal lithotomy position. 

The TVS probe covered with sterile condom was inserted 

in the anterior fornix of the vagina until an adequate 

sagittal image of the cervix is visualized. The external os 

is identified by its triangular echo density and internal os 

by its ‘V’ shaped appearance. The distance between the 

two is taken as CL. An adequate image for the 

measurement of CL was defined as the visualization of 

the internal os, external os and endocervical canal with at 

least 75% of the image occupying the screen. The CL 

was measured in millimeters and the measurements were 

taken twice. The mean of two measurements is taken as 

the CL for that patient. 

RESULTS 

A total of 442 antenatal patients were recruited in the 

study group after having met the inclusion/exclusion 

criteria and underwent CL screening between 20-24 

weeks period of gestation. 37 women did not deliver at 

the study site and were lost to follow up. 51 patients have 

been excluded from the study as they have been 

electively terminated because of obstetrical reasons: 

• Hypertensive disorders: 28 

• GDM: 14 

• Intrauterine growth restriction: 8 

• Still birth:1  

Of the 354 women with known CL and gestational age at 

delivery, 25 (7.06%) delivered at less than 37weeks 

period of gestation. 21 had spontaneous onset of PTL, 
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and 4 had preterm premature rupture of membranes 

(PPROM). Optimal cut off values of CL for PTL have 

varied in various studies ranging from 18 to 30 mm, 

however we took 25 mm as the cut off for CL which was 

measured between 20-24 weeks. 

 

Figure 1: Pie diagram showing age wise distribution 

of cases in the study group. 

Figure 1 shows the age distribution of patients who had 

undergone evaluation. 53.5% patients were in the age 

group of 21-25 years. Mean value of CL in pregnant 

women at 20-24 weeks of gestation in our study was 3.4 

cm.  

Table 1: CL as a predictor of PTD in study group. 

Delivery status 
CL(mm) 

Total 
< 25 ≥25 

Preterm 2 23 25 

Term 0 329 329 

Total 2 352 354 

Table 1 shows the correlation of CL with PTD. 100% 

women with CL <25 mm delivered preterm, however 

only 6.9% women with CL ≥25 mm delivered preterm, 

making the relationship of short cervix to PTD 

statistically significant (P value - 0.0069). The CL for 

predicting PTD had a sensitivity of 100% as 2 of the 

patients who had CL less than 25 mm delivered preterm. 

Out of the 352 patients who had CL of more than 25 mm, 

329 delivered at term, making the specificity of the test as 

93.46%. Out of the 25 patients who had PTD, only 2 had 

CL less than 25 mm. That is the reason why we have got 

a low PPV of 8%. All 329 patients who delivered at term 

had CL more than 25 mm, leading to a very high NPV of 

100%. Table 2 shows that, the 2 patients, whose CL was 

less than 25 mm, both had a late PTD. So, the role of 

prophylactic corticosteroids for fetal lung maturity in 

those who screen positive is debatable as per the present 

study. When correlation between CL and occurrence of 

PTD was analyzed from our data the point biserial 

correlation coefficient obtained was = -0.33727. This 

shows that there is fair amount of negative correlation 

between CL and the occurrence of PTB.  

Table 2: CL in patients who had late PTD. 

  CL Late PTD 

  < 2.5 2 

Late 

pre-

term  

34-37 

(weeks) 

CL (cm) 2.5-3 7 

3-3.5 6 

3.5-4 8 

Total   23 

We have used the data of 354 patients and applied 

logistic regression analysis to find variables that are 

significant (P <0.05) for creating a model which can help 

in prediction of PTD (Table 3).  

 

Table 3: Logistic regression analysis of variables. 

Model terms Point estimate Confidence interval and p-value for beta 

  Type Beta SE (beta) 95% CI  p-value 

        Lower Upper   

% constant MLE 4.55 2.148576116 1.338968055 9.761231669 0.00979 

Gestational age MLE 0.000134 0.073215551 -0.277447152 0.009552534 0.047326 

Parity MLE -0.122 0.361033537 -0.829699741 0.585525722 0.7352426 

CL MLE -1.393 0.433363012 -2.242836159 -0.544084365 0.0013024 

 

We have considered the available variables like parity, 

gestational age, and CL and fitted a logistic regression 

model where the outcome is the occurrence of a PTD.  

Using the significant terms we have created a logistic 

model which can help us to predict the probability of 

observing a PTB when the Gestational age and CL are 

known. The prediction model is as follows: 

P = 1/ [1+exp {- (4.55 + 0.000134 × X1 - 1.393 × X2)}] 

where; P: Probability of occurrence of a PTD, X1: 

Gestational age in days, X2: CL in centimetre  

Table 4 shows the probability of occurrence of a PTB 

with respect to different CLs at a gestational age of 20 

weeks which is calculated using the prediction model. 

12%

54%

29%

5%
<20

21-25

26-30

31-36
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Table 4: Probability of occurrence of PTB with 

respect to CL. 

Gestational age 

(X1/7) weeks 

CL (X2) cm P (occurrence of 

pre-term birth) 

20 1.5 0.922675018 

20 1.6 0.912132879 

20 1.7 0.900308763 

20 1.8 0.887090461 

20 1.9 0.872367974 

20 2 0.856037336 

20 2.1 0.838005191 

20 2.2 0.818194106 

20 2.3 0.79654844 

20 2.4 0.773040526 

20 2.5 0.747676801 

20 2.6 0.720503399 

20 2.7 0.69161064 

20 2.8 0.661135839 

20 2.9 0.629263845 

20 3 0.596224923 

DISCUSSION 

CL is the most reproducible and valid variable for TVS 

cervical assessment in prediction of PTB.22 The addition 

of funneling does not improve the prediction based on CL 

alone. In the study by Vendittelli F, it was seen that 

funneling (>5 mm) was not found to be predictive of PTL 

but CL was significantly predictive.23 In the present study 

we had not incorporated dynamic studies of CL for 

similar reasons. 

We observed a sensitivity of 100% and specificity of 

93.46%. Similar results were also obtained by Shi CY et 

al.24 who observed 100% sensitivity with a CL of 26 mm 

as the cut off to predict the PTD among women with 

threatened PTL. They concluded after studying women 

treated for PTD, that a CL of less than 26 mm was a 

strong predictor of PTD, and intensive management is 

required. 

The threshold for CL used in the present study was 25 

mm. However, various researchers have used different 

cut off values ranging from 18 mm to 30 mm. Hincz P 

used two important thresholds: 20 mm and 31 mm.25 In 

his analysis the functional canal length < or = 20 mm had 

sensitivity of 57.1%, specificity of 92.6%, PPV of 61.5% 

and NPV of 91.3%. With cut off value as 31 mm, the 

sensitivity was 100% with specificity of 47.1% and PPV 

of 28% with NPV of 100%.  

Pooled data suggests a cut off 30 mm to have sufficient 

sensitivity between 70-100% and would identify women 

who will deliver preterm. CL >30 mm had NPV close to 

100% for PTD. A cut off of 20 mm has the best positive 

predictive value (70%).26 With a value of 25 mm we 

observed a good negative predictive value and high 

specificity as 329 of the 354 women with CL >25 mm 

delivered at term. 

Davies et al, in a Canadian, prospective, blinded 

observational trial of 964 women in the general 

obstetrical population, found a sensitivity of 57% and a 

specificity of 82% for PTB, using a 30-mm cut-off at 24 

to 28 weeks.27 The positive predictive value for PTB was 

only 4.5%. We have also got a low positive predictive 

value of 8% as our study was also done in a low risk 

obstetrical population. 

The ultrasound of the uterine cervix during pregnancy has 

been a focus of research and it has been established that 

the TVS of the cervix is superior to digital examination. 

It can detect shortening of the cervical canal before it 

becomes evident with manual examination. CL is the 

most reproducible and valid variable for cervical 

assessment in prediction of PTB. The addition of 

funneling does not improve the prediction based on CL 

alone. Optimal cut off lengths for prediction has also 

varied. However, most studies have used 25 mm as the 

cut off for CL. 

The major strength of this study is that, we limited our 

analysis to singleton pregnancies at low risk for PTD by 

excluding all high-risk cases. Also, almost all patients in 

our prospective study were having similar socio-

economic status and education. Several important 

limitations must be considered when interpreting the 

results of the present study. Firstly, it was a single centre 

study. Secondly, the number of short cervix cases were 

only two. Thirdly, we cannot exclude the possibility of 

the confounding from other unmeasured covariates. 

CONCLUSION 

Present findings confirm those of previous studies that 

have found an inverse relation between the length of the 

cervix, as measured by TVS during pregnancy, and the 

frequency of PTD. It shows that there is fair amount of 

negative correlation between CL and the occurrence of 

PTB. Which means that as the CL increases the chance of 

PTB decreases. The shorter the cervix, the greater the 

likelihood of PTD. However, the CL has got a poor 

positive predictive value (8.0%) in the presnt study.  

The incidence of short cervix in the low risk group was 

very less (0.56%). From the present data, short cervix is a 

good predictor of PTB and can be used as a screening 

method for prediction of PTL.  

But as the incidence of short cervix is very less in low 

risk obstetric population, further large multicentric 

studies including cost-effectiveness studies are needed to 

consider universal CL screening in low risk women. 
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