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Significance of Gray-Level Histogram of the Uterine Cervix as a Predictor of

Preterm Birth in Pregnant Women with Preterm Labor

Yoon Ha Kim, M.D., Jong Woon Kim, M.D., Hyo Jin Lee, M.D., Jin Wook Kim, M.D.,

Jong Ho Moon, M.D., and Tae-Bok Song, M.D.

Department of Obstetrics and Gynecology, Chonnam National University Medical School, Gwangju, Korea

Purpose : The aim of this study was to determine the value of a gray-level histogram of the cervix as a

predictor of preterm birth in women who admitted for preterm labor.

Methods : Ninety-seven women who admitted Chonnam national university for preterm labor were enrolled

in this prospective study. A transvaginal ultrasonography for measurement of cervical length (CL), gray-scale

histogram and cervical volume was performed when patients were admitted. Anterior and posterior cervical

walls and AP (anterior and posterior) difference in MGL (mean gray level between anterior and posterior) were

checked. And we analyzed the relationship between the value and preterm birth.

Results : The overall rate of preterm birth before 37 weeks was 53.6% and after 37 weeks was 46.4%,
respectively. Logistic regression analysis demonstrated that not only cervix length (P=0.003; odds ratio [OR],
0.189; 95% confidence interval [CI], 0.064-0.560) but also anterior histogram (P=0.028; OR, 0.319; 95% CI,
0.115-0.884) was independent predictor of preterm birth before 37 weeks. The receiver operator characteristics

(ROC) curves were analyzed for the anterior histogram, a value of 85.9 was the best cut-off value to determine

the preterm birth. The areas under the ROC curve indicate that the variable provides a prognostic value for the

prediction for preterm birth. To predict a preterm birth, anterior histogram had 78.8% sensitivity and 46.7%

specificity.

Conclusion : Gray-level histogram of the uterine cervix may predict the preterm birth in pregnant women with

preterm labor.
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Fig. 1. Ultrasonographic assessment of the uterine cervix. (A) Cervixlength, (B) Histogram (anteriorlip), (C) Histogram (posterior lip).

Fig. 2. Cervix volume by 3-D sonography using extended imaging virtual
organ computer-aided analysis (XI VOCAL) technique.
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Table 2. Demographic and Clinical Characteristics of Patients According to Preterm Birth
Characteristics Delivery
Pvalue
<37 wk (n=52) 237 wk (n=49)

Maternal age (years) 32.0+4.1 30.8+2.8 0.073
Gestational age at ulfrasonographic examination (weeks) 27.7£6.5 29.5+2.7 0.065
Parity 0.4+0.7 0.3+0.5 0.576
Nulliparity (n, %) 35(67.3%) 32(71.1%) 0.826
Bishop score 6.3+1.8 5.8+1.9 0.103
Cervixlength (mm) 23.648.0 21.148.3 0.082
Cervixvolume 38.1£17.9 32.2£10.9 0.158
Histogram value (anterior wall) 68.1422.9 79.8+26.7 0.023
Histogram value (posterior wall) 84.7£29.8 84.8£28.2 0.834
AP difference in MGL* 23.0£16.3 20.7£16.6 0.435
Gestational age at delivery (weeks) 34.0£2.0 38.3+0.8 <0.001

Values are presented as meanzSD or number (%)
*Mean gray level between anterior and posterior.
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Table 3. Factors Affecting the Probability of Preferm Birth
in Patients with Preterm Labor

Factor Oddsratio 95% Cl

Bishop score 1.250 0.970-1.610
Cervixlength 0.189 0.064-0.560
CxA (mean) 0.523 0.168-1.627
CxP (mean) 0.752 0.251-2.251
CxAPdiffernece 0.503 0.187-1.354

Abbreviations: Cl, confidence interval; CxA, cervix anterior
lip histogram value; CxP, cervix posterior lip histogram
value; CxAP difference, cervix anterior posterior difference

Table 4. Factors Affecting the Probability of Preterm Birth
in Patients with Preterm Labor (Except Cervix Length)

Factor Oddsratio 95% Cl

Bishop score 1.190 0.942-1.502
CxA (mean) 0.319 0.155-0.884
CxP (mean) 1.010 0.373-2.737
CxAP differnece 0.486 0.201-1.175

Abbreviations: Cl, confidence interval; CxA, cervix anterior
lip histogram value; CxP, cervix posterior lip histogram
value; CxAP difference, cervix anterior posterior difference
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