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Abstract
Objective: To evaluate the risk of preterm delivery with vaginal touch in opposition with transvaginal ultrasound in pregnant women who present signs
and symptoms of threatened preterm labour. Methods: A prospective study
was conducted with descriptive and comparative aims at the University Hospital of Porto-Novo, Benin Republic between 1 March and 31 August 2016.
Every pregnant woman admitted to the emergencies of the maternity between
28 and 34 of WA (weeks of amenorrhoea) and attended for preterm delivery
risk with intact membranes was included. The risk of preterm delivery was
evaluated using vaginal touch and ultrasound examination of cervical length.
Results: The risk of preterm delivery was obvious and identical with the cervical dilatation ≥2 cm when the vaginal touch was applied [RR 2.34 IC 95%
(1.71 - 3.20)] and ultrasound examination of cervical length <25 mm [RR 2.44
IC 95% (1.43 - 4.16)]. The cervix obliteration was not statistically linked to
preterm delivery. The ultrasound examination of cervical length had a better
sensitivity (87.76%) and a negative predictive value (81.54%) against 59.18%
and 74.68% respectively for cervical dilatation at vaginal touch. Bishop score
also had a better specificity with the one of the ultrasound examination of cervical length (79.11% vs. 33.54%) whereas both of them had almost identical
negative predictive value (81.17% vs. 81.54%). Conclusion: Vaginal touch was
also as relevant as transvaginal ultrasound while evaluating the risk of preterm
delivery. For the lack of ultrasound in emergency rooms, a good physical examination would be sufficient by its own to decide of an adequate management when there is a threat of preterm delivery.
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1. Introduction
Threatened preterm delivery (TPD) is characterised by regular and painful uterine contractions associated with cervical changes which occur between 22 and 36
weeks of amenorrhoea (WA) + 6 days. These contractions result in preterm labour in the absence of treatment [1] [2] [3]. Not only is preterm labour a public
health problem, worldwide and especially in Africa, due to its frequency, but especially also due to its consequences. As a matter of fact, despite the gaps recorded from one series to another, preterm labour frequency remains high and
varies between 10% up to 50% according to the studies at stake. It also represents
from 75% up to 85% of perinatal morbidity and mortality [4]. An adequate
evaluation is then requisite in the case of a threatened preterm delivery for a
quick and proper management. Although vaginal touch is a medical examination of reference, transvaginal ultrasound is more and more advised for the cervical assessment.

2. Objective
To evaluate the risk of preterm labour with vaginal touch versus transvaginal ultrasound examination in pregnant women who present signs and symptoms of
threat of preterm delivery.

3. Patients and Methods
The present research is a prospective study with descriptive and comparative
aims carried out at the maternity of University Hospital Center of Porto-Novo,
Benin, between 1 March and 31 August 2016. Sampling was systematic. This research involves every pregnant woman admitted in the emergency department
of the maternity between 28 WA and 34 WA with monofetal pregnancies, outset
of gestation and also the management of threat of preterm delivery with intact
membranes. The TPD diagnosis was deducted when regular and painful uterine
contractions occur, associated with cervical change. Cases of uterine malformation or cervico-isthmus gap were also involved. When they are admitted, every
pregnant woman benefited, from a practitioner (a gynaecologist or a midwife), a
physical examination which includes vaginal touch which allowed to assess the
different items of Bishop score (position, obliteration, dilatation, cervical consistency, foetal presentation height). Ultrasound assessment of cervical length
was carried out using transvaginal catheter of 6.5 MHz covered with condom for
each pregnant woman in supine position (sleeping on the back) with an empty
bladder. Once the catheter is introduced in the vagina with a light pressure on
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the cervix, in sagittal section, three measures of cervical length (the distance between the internal orifice and external orifice of the cervical canal) were taken
and the smallest value was deducted. We carried out the ultrasound ourselves
just after the physical examination in a room where the intimacy of the pregnant
women was preserved. The outcome of the pregnancies (preterm delivery < 37
WA or term delivery ≥ 37 WA) was assessed according to various parameters of
vaginal touch and the ultrasound examination of cervical length (the threshold
was set at 25 mm). The diagnostic value of each parameter was assessed with the
calculation of sensitivity (Sn), calculation of specificity (Sp), positive predictive
value (PPV), Negative predictive value (NPV), Positive (LR+) and Negative
(LR−) Likelihood Ratio. The collected data were analysed with SPSS 20.0 software. Pearson Chi square test was used with a level of the significant difference
at 0.05%.
The study was carried out after the administrative authorities had given their
agreement. The objectives of the study were explained to participants. Voluntary
informed oral consent was obtained from each participating woman. This consent claims that participants were not at risk by refusing to participate in the
study or stopping their collaboration during the study and would not have their
maternity care impacted in any way prior to commencing the data collection.
The confidentiality of the data and the anonymity of the pregnant were respected.

4. Results
1786 obstetric admissions, among which 332 TPD cases, that is a prevalence of
18.6% were recorded. Nevertheless, 256 pregnant women meet the criteria. After
the transvaginal ultrasound was performed, it was noted that the cervical length
was less than 25 mm in 191 pregnant women and it was higher than or equal to
25 mm in 65 pregnant women.

4.1. Characteristics of the Sample
The average age of the sample population was 26.9+/−4.6. As far as their occupations are concerned, most of the pregnant women were craftswomen (89/256
or 34.8%) and housewives (84/256 or 32.8%). Students and civil servants represented respectively 18.7% (48/256) and 13.7% (35/256). In fact of these women
(205/256 or 80.1%) were non-educated or most of them had little education.
Those who reached the secondary or university level were only 19.9% (51/256).
The average number of pregnancies comprised 3.81+/−2.05 and the mean parity
was 3.51+/−2.45. An antecedent of caesarean was diagnosed in 37.1% of cases.
The targets of this study were multiparous (46.5%), pauciparous (22.3), primiparous (16.4%), nulliparous (14.8%) women. The diagnosed pathologies which
are considered to be the major causes of threat of preterm delivery were urinary
infection (46.9%), malaria (25.4%), myoma (12.5%), previa placenta (9.4%) and
hydramnios (7%). All the pregnant women went through tocolysis either on
salbutamol (59%) or nifedipine (41%). Prenatal corticosteroid therapy (75.8%),
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antibiotic therapy (55.5%) and antimalarial treatment (27.7) were the other therapeutic administered.

4.2. Evaluation of Preterm Delivery Threat Using Parameters of
Vaginal Touch and Transvaginal Ultrasound
On the 256 pregnancies of the present study, 98 (38.3%) had preterm delivery
(PD+) and 158 (61.7%) had term delivery (PD−). The average cervical length
was 19.5 mm within the group (PD+) and 26.6 mm in other group (PD−). The
cervical dilatation ≥2 cm using vaginal touch and cervical length <25 mm at
transvaginal ultrasound were correlated to spontaneous preterm delivery with
respective approximant risks of 2.34 IC 95% (1.71 - 3.20) and 2.44 IC 95% (1.43 4.16) (Table 1).
With all the items of Bishop Score, the approximant risk was 3.59 IC 95% (2.5
- 5.12). The presence of membranes sacculation at transvaginal ultrasound
showed an approximant risk more or less greater than 3.84 IC 95% (2.71 - 5.43).
As far as cervical dilatation is concerned, it was not statistically associated with
preterm delivery (Table 1).
The ultrasound examination of cervical length of the inferior neck at 25 mm
had better sensitivity (87.76%) and the better negative predictive value (81.54 %)
against 59.18% and 74.68% respectively for cervical dilatation ≥2 cm at vaginal
touch. Bishop score, which involves all the items of vaginal touch, presented a
better specificity than the one of the ultrasound examination of cervical length
(79.11% vs. 33.54%) whereas both of them have almost identical negative predictive value (81.17% vs. 81.54%). The presence of a sacculation during the transvaginal ultrasound was more specific (82.91%) (Table 2).

5. Discussion
Several studies showed that incidence of preterm labour and the reduction of ultrasound cervical length in case of TPD [5] [6] [7] are interrelated. The accuracy
of this ultrasound cervical measurement in case of TPD varies in consideration
to different parameters, especially the gestational age and the level of the fixed
cervical length. The shorter is the cervical length at an early ultrasound and the
higher is the risk of preterm delivery [8].
For Guzman [8] and Sotiriadis [9], the sensitivity and the negative predictive
value of cervical length reduce from 28 WA to 34 WA to score respectively from
94% and 99% to 76% and 96%. The recommendations of the National Authorities for Health in France specified that ultrasound cervical measurement is no
more necessary after 34 WA; likewise it is valid for twin pregnancy or for asymptomatic patients who do not show any diagnosed sign of spontaneous preterm delivery [10].
This is the reason why the present study excluded twin gestations and limited
the gestational age to 34 WA. The level of cervical length varies from a study to
another (15 mm, 20 mm, 25 mm and 30 mm) (Table 3).
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Table 1. Evaluation of preterm delivery threat using parameters of vaginal touch and
transvaginal ultrasound in case of TPD.
Total

(PD+) n (%) (PD−) n (%)

Bishop score

102

69 (67.6)

33 (32.3)

≥7

154

29 (18.8)

125 (81.2)

Cervical dilatation

98

58 (59.2)

40 (40.8)

≥2 cm

158

40 (25.3)

118 (74.7)

Cervical obliteration

216

84 (38.9)

132 (61.1)

≥50% (short neck and/or obliterated)

40

14 (35.0)

26 (65.0)

<25

191

86 (45.0)

105 (55.0)

≥25

65

12 (18.5)

53 (81.5)

Yes

95

68 (71.6)

27 (28.4)

No

161

30 (18.6)

131 (81.4)

Total

256

98

158

p
0.000

<7
0.012 × 10−4

<2 cm
0.642

<50% (long neck and/or mid-long)
Ultrasound cervical length (mm)
0.014 × 10−2

Sacculation of membranes
0.000

Table 2. Predictive values of vaginal touch parameters and ultrasound cervical length in
case of TPD.
Sn (%)

Sp (%) PPV (%) NPV (%)

LR+

LR-

Bishop ≥ 7

70.41

79.11

67.65

81.17

3.74

0.36

Cervical obliteration ≥ 50%

85.71

16.46

38.89

65.00

1.02

0.87

Cervical dilatation ≥ 2 cm

59.18

74.68

59.18

74.68

2.34

0.55

Ultrasound cervical length < 25 mm

87.76

33.54

45.03

81.54

1.32

0.36

Sacculation

69.39

82.91

71.58

81.37

4.06

0.34

The analysis of table III shows that in order to assess the relevance of ultrasound cervical length, the level to be chosen can vary depending on the higher
sensitivity or the higher specificity or even the higher negative predictive value
one prefers.
Some studies compared data of vaginal touch with ultrasound cervical measurement in the prediction of spontaneous prematurity in the state of threat of
preterm labour (TPD). It was reported that pelvic examination is not efficient
for cervix internal orifice assessment because the internal orifice of cervix is not
most of the time attainable. It presents an important number of wrong negatives
and wrong positives and also a poor reproducibility [11]. Nevertheless, the risk
of spontaneous preterm delivery is correlated to cervical dilatation. This risk is
DOI: 10.4236/ojog.2017.711115
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Table 3. Predictive values of ultrasound cervical measurement for spontaneous preterm
delivery according to the findings of previous studies.

Compan et al. [11]

Sotiriadis et al. [9]

(n)

Level (mm)

Sn (%)

Sp (%)

(451)

<25

88.00

<30
(122)

PPV (%) NPV (%)

LR+

LR−

59.00

2.09

0.20

88.00

40.00

1.47

0.30

<15

83.30

95.80

55.60

98.90

19.8

0.17

<25

83.30

77.10

18.50

98.70

3.64

0.22

Gonzalez et al. [12]

(192)

<30

97.20

31.40

24.60

98.00

1.42

0.09

Deplagne et al. [13]

(111)

≤20

75.00

52.00

21.00

92.00

1.56

0.48

Benichou et al. [14]

(537)

<25

59.00

85.00

45.00

91.00

3.93

0.48

<30

81.00

65.00

46.00

90.00

2.31

0.29

≤15

59.90

90.50

6.31

0.44

<25

78.30

70.80

2.68

0.31

≤15

61.80

83.50

75.30

72.80

1.74

0.46

≤20

83.10

52.30

58.70

72.20

1.47

0.32

Sotiriadis et al. [15] (2114)

Berthelot-Ricou [16] (181)

Demirci et al. [17]

(209)

≤15

78.90

94.20

13.64

0.22

Palacio et al. [18]

(333)

≤15

28.60

96.50

8.1

0.74

<25

71.40

79.20

3.43

0.36

<25

60.00

96.90

19.5

0.41

Bagga et al. [19]

(100)

higher when the cervix is more dilated [8] [20]. For some researchers [8] [11]
[21] [22], there are no significant scientific arguments to consider that between
cervix assessment with transvaginal ultrasound or with pelvic examination, one
of the methods being superior to the other to predict spontaneous preterm delivery in pregnant women with preterm delivery threat because both of the
methods are complementary. However, cervical ultrasound may be more reproducible and less subjective than the assessment of cervix by pelvic examination.
This reproducibility associated with excellent negative predictive value made
those authors recommend cervical ultrasound to decide of the hospitalization or
an in-utero transfer in case of preterm delivery.
In the case of the present study, the ultrasound examination of cervical length
less than 25 mm had the best sensitivity (8.76%) and the best negative predictive
value (81.54%) against 59.18% and 74.68% respectively for cervical dilatation ≥ 2
cm for pelvic examination. Bishop score which involves all the items of pelvic
examination had a specificity better than the one of ultrasound examination of
cervical length (79.11% vs. 33.54%) whereas both had almost identical negative
values (81.17 % vs. 81.54 %). Both parameters (cervical dilatation ≥ 2 cm and cervical length < 25 mm) were correlated to preterm delivery with respective related
risks of 2.34 IC 95 % (1.71 - 3.20) and 2.44 IC 95 % (1.43 - 4.16). With Bishop
Score, the related risk was 3.59 IC 95 % (2.52 - 5.12). As far as cervical obliteration is concerned, it was not statistically associated with preterm delivery.
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The limitations of this study are the limited size of the sample. However, the
results generated by the study are in agreement with the data from the scientific
literature.

6. Conclusion
Vaginal touch examination was also as relevant as transvaginal ultrasound in the
assessment of the risk of preterm delivery in pregnant women with signs of
threatened preterm delivery with intact membranes so as the superiority of one
over the other could not be affirmed. This depends on the choice made between
the sensitivity, the specificity or the negative predictive value. For lack of ultrasound in emergency rooms, a good physical examination would be enough for
an adequate management of a threatened preterm delivery. Other studies on
large cohorts will be useful to reinforce our results.
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