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SUMMARY
Preterm delivery (PTD) is a problem with a social sig-

nificance, considering the fact, that it is a leading cause for
perinatal complications and perinatal mortality and spend-
ing resources in healthcare and those who are born
pretermhave a high risk for complications, chronic disabil-
ity. The rate of preterm birth has not decreased in the last 50
years and continues to grow, despite the advances of the
medical science and the understanding of the risk factors and
the mechanisms leading to preterm birth. It is considered that
one of the main reasons for that is the absence of a standard,
easily applicable and effective screening protocol in routine
antenatal care. The objective of this study is to evaluate the
ability of the combination of the history of prior preterm
birth, cervical length measurement in 20-24wg and the as-
sessment of the vaginal microflora in the first trimester as a
screening for spontaneous PTD. This was an observational
and prospective study of 334 unselected pregnant women
and data were collected aboutrisk factors, such as the his-
tory of previous PTD, conception method (spontaneous or
after ART),etc. to estimate the prevalence and the significance
of these factors and to define an algorithm to estimate the
individual risk of PTD. The combination of the history of
prior PTD and second trimester cervical length measurement
allows estimation of the risk for PTD. The proposed screen-
ing is applicable in the routine practice, doesn’t require ad-
ditional resources, and it could be expected that its intro-
duction would lead to lowering of the burden of PTD
(neonatal morbidity, mortality, etc.).
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INTRODUCTION
PTB is a significant problem in healthcare and in ob-

stetrics particularly, which rate has not decreased instead of the
development of medical scienceand the understanding of the
factors leading to preterm delivery (PTD). One of the leading
causes of that is the lack of an efficient screening to identify
accurately enough the group of pregnant women which are at
increased risk for preterm delivery. Series of studies in the re-
cent years estimated many risk factors for PTD, such as previ-

ous PTD or late spontaneous abortion (after 18 weeks gesta-
tion) [1], multiple fetal pregnancy, pregnancy after assisted re-
production, evidence of colonization or infection of the
vaginawith bacteria, etc. and the ability of the measurement of
the cervical length to predict the risk of PTD [2, 3, 4]. Other
series of studiesestimated the ability of certain interventions to
influence the above mentioned risk factors. These are the vagi-
nal progesteron, cervical cerclage, antibiotics, etc. [5, 6, 7, 8, 9,
10]. These two groups of studiessubstantiated the further look
for an effective antenatal populational screening for PTD. Cur-
rently, there is no officially accepted screening for PTD in our
countryand the most commonly used approach is the obstetric
history for previous PTD and the digital assessment of the cer-
vix in symptomatic women. The digital assessment of the cer-
vix is inadequate, subjectiveand with a significant variability
for screening purposes and for differentiating false labor in
symptomatic women. The cervix dilates starting from the in-
ternal orifice, which is inaccessible for digital examination when
the outer orifice is closed. Using a digital examination, we could
assess the characteristics of portiovaginalis, but the supravaginal
part of the cervixis difficult to assess. PTD is a heterogeneous
syndrome where many different factors interfere at different lev-
els in the pathogenesis of the initiation of labor with a com-
mon end-result delivery before completion of 36 weeks gesta-
tion (wg) [11, 12, 13, 14]. The different characteristics of the
different risk factors and the unclear mechanism of the initia-
tion of labor make it difficult to elaborate standard, unified and
effective screening and as a result of that the prophylactic, di-
agnostic and therapeutic measures are ineffective. There is a
necessity of reliable and accessible methods of screening in the
context of routine antenatal cares in order to influence the risk
of PTD and to reduce and to decrease the rate of PTD and the
associated morbidity and mortality.

Methods of screening such as measurement of the uter-
ine cervix, obstetric history, the assessment of the vaginal
microflora and the application of biological marker tests pre-
dict PTD with a certain efficacy. Models combining the
above mentioned methods produce better predictivity than
either method alone and secure better specificity, sensitiv-
ity and predictive values of the screening [15].
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Aim of the study
The aim of the current work is to study the capability

of the combination of measurement of the uterine cervix in
the second trimester of the pregnancy, taking obstetric his-
tory for previous PTD or late (after 18w.g.) miscarriage and
the assessment of the vaginal microflora to estimate the risk
of spontaneous PTD and to propose easilyaccessible screen-
ing algorithm for populational screening for PTD in the rou-
tine antenatal cares.

MATERIALS AND METHODS
This is a prospective observational study conducted

for a period of five yearson 334 unselected pregnant
women during the routine antenatal cares. It was offered
transvaginalsonography for measurement of the cervical
length between 20 and 24 wg, microbiological assessment
of the vaginal microflora in the first trimester of pregnancy
[16] and history was taken for previous PTD. The outcome
was preterm delivery before completion of 37 wgand was
further stratified on extreme (< 28wg), early (28–30wg),
moderate (31–33wg) and mild (34–36wg). Logistic regres-
sion analysis was usedin order to produce a model for esti-
mation of the risk for PTD.

The gestational age was determined using the last
menstrual period and confirmed by CRL in the first
trimester.Measurement of the cervical length was performed
using the standards of the Fetal Medicine Foundation.The
measurements were taken for at least three minutes, and the
cervix was measured at least, and the shortest measurement
was recorded. Using transvaginalsonography, the probe is
carefully introducedinto the anterior fornix until an opti-
mal image is observed and then slightly withdrawnup to
the moment of disappearance of the achieved optimal im-
age (Fig. 1). The cervix is visualized sagitally and the cer-
vical canal in all its length from inner to the outer orifice.
Endocervical mucosa is a marker for the real position of
the internal orifice.The cervix should occupy 50-70% of
the image. It is necessary to measure the cervical length
and to assess the condition of the internal orifice for a pe-
riod of 3-5 minutes in order to take into account the influ-
ence of uterine contractions.

Fig. 1. Normal cervix. The whole cervical canal is
seen, curved, with no funneling.

As a short cervix is accepted a length below 25 mm
(10th centile) as we also look for funnelling and debris
(sludge) (Table 1 and 2).

Table 1. Cervical length in the 2nd trimester and the
risk of PTD

60-20 mm ~5%

15 mm 10%

<15 mm The risk increases exponentially

Table 2. Cervical length in the 2nd trimester of the
pregnancy

2,0 cm 5th percentile

2,5 cm 10th percentile

3,5 cm 50th percentile

4,5 cm 90th percentile

The presence of intra-amnial cervical debrisin trans-
vaginalsonography is considered to carry a high-risk for
PTD before 34wg and a high risk for delivery in the next
two weeks. Intra-amnial debris is an independent risk fac-
tor for PPROM and PTD. The combination of cervical
length under 15mmand cervical debrisis associated with a
very high rate of PTD (before 34wg - 75%) [17, 18].

Fig. 2. Short cervix and cervical debris (sludge)

The presence of fetalfibronectin in cervico-vaginal
secretions after 22wg is associated with a high risk of PTD
[19, 20]. In our study, a test for fetalfibronectin was used
in selected cases:

• Symptomatic with short cervix or previous PTD.
• Short cervix and cervical debris (sludge).
• Bacterial vaginosis.
• Multiple fetalpregnancy.

Inclusion of biological markers would improve the
predictivity of the screening, but their application as a
screening tool is limited because it would make the screen-
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ing procedure too expensive. Their application is useful
in selected cases considered a high risk for PTD to improve
predictivity and to differentiate “false” and “true” labor on
cases with threatening PTD.

In patients considered to be a high risk for PTD meas-
ures to reduce the incidence of PTD were proposed, such
as vaginal progesterone, cerclage, antibiotics etc. All preg-
nant women in the study gave their informed consent. Ac-
cording to the obstetric history, the pregnant women were
divided into two groups – within their first pregnancyor
having their first baby at termand the second group with
previous PTD or late miscarriage after 18wg. The outcome
data (date and gestational age at birth) were recorded and
confirmed during post-natal visits.

RESULTS
In order to clarify the factors associated with PTD

and to quantify their impact, we performed a binary logis-
tic regression analysis. The frequency of PTD in the inves-

tigated groupwas 12,87% and 6,98% - extreme, early -
6,98%, moderate - 20,9%, mild - 65,1%.

As potentialrisk factors were tested:
A. Risk factors
1. Previous PTD
2. First trimester bacterial vaginosis
3. Cervical length < 25 mm
4. Fetalfibronectine in cervico-vaginal secretions
5. Symptoms of threatening PTD
6. Multifetal pregnancy
7. Pregnancy after ART
B. Preventive factors
1. Vaginal progesteron
2. Cerclage

Within the studied population of pregnant women, we
found that the overall prevalence of risk factors was 46.5%.
In 15 %, there was more than one risk factor. (Table. 3)

After analysis of the studied risk factors, we could
say that:

•  The risk of PTL was higher with previous PTL (ei-
ther spontaneous or indicated).

•  The risk of PTL was higher in pregnancies after
ART, including single fetus pregnancies.

•  The risk of PTL was higher in multiple fetal preg-
nancies.

•  The higher risk of PPROM and spontaneous PTL
in pregnancies with bacterial vaginosiswas not demon-
strated in our study probably because of the low rate of
the bacterial vaginosis within the studied population.

•  The risk of PTL was higher in pregnant women
with symptoms of threatening PTL.

•  The risk of PTL was higher in pregnant women
with a short cervix (less than 25mm in transvaginalsono-

graphy).
•  The FFN test allows discriminating amongst the

screen positive those women who are at risk for delivery in
the next two weeks and those with “real” threatening PTL.

We found that in the absence of the studied risk fac-
tors the baseline probability for PTL is 8,8%; The risk of
PTL significantly correlates with the trans-vaginally meas-
ured short cervical length (<25mm) in the second trimester
ad also with the presence of multiple fetal pregnancy. Cer-
vical length < 25 mm – 43,4%; Multiple fetal pregnancy –
around 46,2%.

There are available interventions in screen positive
pregnant women influencing the PTL risk with certain ef-
ficacy, such as vaginal progesterone, cerclage, antibiotics,
etc.

Table 3. The rate of risk factors and the corresponding relative risk of PTL.

Risk factor Rate % Relative PTL risk %

Previous PTL 1,5 40

Bacterial vaginosis 4,8 12,5

Short cervix 6,9 43,5

Pregnancy after ART 9,9 24

Multiple fetal pregnancy 3,9 46

Table 4. PTL risk and 95% CI of the studied risk factors

Individual Group

Factor Correlation 95% CI 95% CI p

OR Lower Upper p OR Lower Upper
limit  limit  limit  limit

Previous PTL Yes/no 4,683 0,760 28,869 0,096

Bacterial vaginosis Yes/no 0,965 0,212 4,402 0,963

Short CL<25mm Yes/no 6,635 2,692 16,351 <0,001 7,959 3,180 19,919 <0,001

Multiple fetal pregnancy Yes/no 6,579 2,098 20,633 0,001 8,868 2,774 28,355 <0,001
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DISCUSSION
Individually we found that:
•  Previous PTL had 4,7 times higher risk of PTL,

but the correlation of risks had borderline significance
(p<0,1);

•  Bacterial vaginosis in our study have not had a
statistically significant influence on PTL riskprobably be-
cause of the low prevalence of bacterial vaginosis within
the studied population;

•  Cervical length less than 25 mm increases the risk
of PTL 6,6 times;

•  Multiple feltal pregnancy was found to have 6,6
times higher risk of PTL;

•  Having symptoms of threatening PTL was associ-
ated with 3 times higher risk for PTL.

In order to estimate the combined influence of the
risk factors which were found to be significant, we applied
multiple binary logistic regression analysis. The results (Ta-

ble. 5) showed that:
•  In the final model remainedshort cervical length

of less than 25 mm and multiplefetal pregnancy;
•  This modelprovides correct classification in 87,3%

of cases;
•  The influence of the short cervix < 25 mm increased

8 times, and multiple fetalpregnancy about 8,9 times.

Assessment of the individual risk for PTL
Based on the binary logistic regression analysis-

predictive regression equation was generated in order to
assess the individual PTL risk:

Individual risk = 8,8% + (Cervical length < 25 mm)*
43,4% + Multiple fetal pregnancy* 46,2%

It’s obvious from this model that:
•  In the absence of the studied risk factors the prob-

ability for PTL 8,8%;
•  Cervical length < 25 mm – 43,4%;
•  Multiple fetal pregnancy – 46,2%.

•  With the highest percentage (91%) of correct an-
swers is FFN test, followed by the history of previous PTD
- 87%. The lowest (84%) – bacterial vaginosis;

•  The highest sensitivity test (75%) – FFN test, fol-
lowed by the cervical length < 25mm - 24%. And the low-
est sensitivity - (5%) for previous PTD and bacterial

vaginosis;
•  The highest specificity - (100%) again the FFN

test, followed by previous PTL with 99%. The lowest
specificity  (95%) is for bacterial vaginosis;

•  All the tests presented higher negative than posi-
tive predictivity.

Table 5. Individual risk for prematurity

Individual risk for prematurity (%)

Risk factors Extreme Early Moderate Mild Overall

None 0,7 1,0 2,4 4,7 8,8

Cervical length < 25mm 0 0 4,3 39,1 43,4

Multi-fetal pregnancy 7,7 0 7,7 30,8 46,2

Threatening PTL

symptoms
Yes/no 3,026 1,417 6,462 0,004

ART/
Pregnancy after ART spontaneous 2,423 1,014 5,787 0,046

pregnancy

Cerclage Yes/no 3,524 0,313 39,739 0,308

Table 6. Validation criteria of the tests

 Sensitivity Specificity Positive predictive Negative predictive Precision
(%)  (%) value (%) value (%)  (%)

Previous PTD 5 99 40 88 87

Bacterial vaginosis 5 95 13 87 84

Cervical length< 25mm 24 96 43 90 86

Multifetal pregnancy 14 98 46 88 87

FFN test 75 100 100 88 91

We have found that there was a significant correlationbetween the cervical lengthin the second trimester of the
pregnancy and the risk of prematurity.
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CONCLUSION
In our study, 1,5% of the pregnant women have a

history for previous PTD or late miscarriage (depending
on the definitions), and they contributed for 5% of the
preterm deliveries. The recurrence risk is inversely related
to the gestational age and in straight relation to their
number. Screening based only on obstetric history would
be very inefficient. Combined screening, including ob-
stetric history, second trimester cervical length measure-
ment and vaginal microbiology would have higher detec-
tion rates. For 10% screening positivity, this model de-
tects 33% of preterm where we could intervene and im-
prove the outcome. Adding factors such as – multiple
fetalpregnancy, pregnancy after ART and symptoms of
threatening PTD increases the detection rates up to 40%.

From the above modalities, the best prediction is as-
sured by the cervical length measurement in the second tri-
mester of the pregnancy (20-24w.g.).  The combined screen-
ing model has its best efficacy for the highest degrees of
prematurity with 7-10% screen positivity and the corre-
sponding detection rates- 60-80%. Detection rates for late
(after 34w.g.) are 30%.

The risk assessment needs to be modified for multi-
ple fetal pregnancies and for pregnancies after ART and
could also be stratified for the different degrees of prema-
turity.

Adding the results from vaginal microbiology
didn’t show effect in our study probably because of the
lower rates within the studied population – only 4,8%
compared with data from other studies with a population
prevalence of up to 20%. The application of vaginal pro-
gesterone decreases the incidence of spontaneous PTDs
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