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The Frequency and Clinical Significance of Early
Rupture of Membranes after Spontaneous Onset of Labor in
Multiparous Women
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Objectives: To determine if “early rupture of membranes (ROM)” after spontaneous onset of labor increases the risk
of cesarean section in term singleton multiparas.

Methods: The rate of cesarean section and the timing of ROM during the course of labor were determined in both
nulliparas and multiparas. The cases were classified into two groups according to the timing of ROM: “early ROM”,
defined as ROM at cervical dilatation <4 cm or; “late ROM”, ROM at a cervical dilatation >4 cm.

Results: “Early ROM” occurred in 18.0% and the overall cesarean section rate was 4.1%. The frequency of early
ROM was lower in nulliparas than in multiparas (10% vs. 25%, P<0.001). Patients with “early ROM” had a higher
rate of cesarean section than did those with “late-ROM” in both multiparas and nulliparas (4% vs. 1% in mulliparas,
P<0.05; 14% vs. 5% in nulliparas, P<0.001, respectively). This difference remained significant after adjusting for
confounding variables.

Conclusion: “Early ROM” after spontaneous onset of labor is an independent risk factor for cesarean section in term
singleton mutiparas.
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Table 1. Clinical characteristics and pregnancy outcomes in study population
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Characteristics Nulliparas (n=563)" Multiparas (n=474)" P-value’
Maternal age (yr)” 30.2*£3.4 32.2*3.4 <0.001
Advanced maternal age ( >35 yr) 61 (11%) 79 (17%) <0.01
Prepregnancy BMI (kg/m®)” 20.2+2.7 (available in 481)  20.8%+2.7 (available in 309) <0.001
Hypertensive disease in pregnancy 11 (2%) 3 (1%) NS
Diabetes 8 (1%) 8 (2%) NS
Fetal anomaly 38 (7%) 17 (4%) <0.05
Large for gestational age 58 (10%) 0 (15%) <0.05
Macrosomia (>4,000 g) 16 (3%) 8 (6%) <0.05
Fetal growth restriction 48 (9%) 17 (4%) <0.005
Cervical dilatation on admission (cm)” 2.3%1.7 2.7+2.2 0.05
Duration of ROM (hr)” 51=£7.3 0.9*+1.9 <0.001
Total duration of labor (hr)™* 5.0+3.3 2.0+1.7 <0.001
Duration of 1st stage of labor (hr)™* 3.6*2.8 1.6£1.5 <0.001
Duration of 2nd stage of labor (hr)™* 1.3%1.1 0.4+0.4 <0.001
Oxytocin augmentation 235 (42%) 81 (17%) <0.001
Epidural anesthesia 313 (56%) 56 (12%) <0.001
Gestational age at delivery (wks)” 39.8£0.9 39.7£1.0 <0.005
Birthweight (g)” 3251 385 3348 +386 <0.001
1—min Apgar score <7 0 (4%) 7 (2%) <0.05
5—min Apgar score <7 4 (1%) 2 (0%) NS
Early ROM 142 (25%) 5 (10%) <0.001
Overall cesarean section 9 (7%) 4 (1%) <0.001
Cesarean section due to failure to progress 5 (6%) 3 (1%) <0.001
Operative vaginal delivery 117/524 (22%) 14/470 (3%) <0.001

ROM: rupture of membranes, BMI:

" Vaules are given as the mean=xstandard deviation.
" Proportions were compared with Fisher's exact test and comparisons of continuous variables between groups
were performed with Mann—Whitney (—test.
! Duration of labor was analyzed only in cases who were admitted before cervical dilatation of 4 cm; duration of
1st stage of labor was defined as duration of cervical dilatation from 4 cm to 10 cm; duration of 2nd stage of labor
was defined as duration between full cervical dilatation and fetal delivery.
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Table 2. Clinical characteristics and pregnancy outcomes in multiparas

Characteristics Late—ROM (n=429) Early—ROM (n=45) P-value'
Maternal age (yr)” 32.0t3.4 33.3+3.3 <0.05
Advanced maternal age ( >35 yr) 67 (16%) 12 (27%) NS
Prepregnancy BMI (kg/m?)" 20.7+£2.6 (available in 270) 21.4%+3.3 (available in 39) NS
Hypertensive disease in pregnancy 3 (1%) 0 (0%) NS
Diabetes 7 (2%) 1 (2%) NS
Fetal anomaly 17 (4%) 0 (0%) NS
Large for gestational age 62 (15%) 8 (18%) NS
Macrosomia (>4,000 g) 24 (6%) 4 (9%) NS
Fetal growth restriction 17 (4%) 0 (0%) NS
Cervical dilatation on admission (cm)” 2.8+2.3 1.6+0.7 <0.001
Duration of ROM (hr)” 0.5%0.9 4.7+3.9 <0.001
Total duration of labor (hr)** 2.0+1.7 1.5+1.3 <0.05
Duration of 1st stage of labor (hr)™* 1.6%£1.5 1.0£0.9 <0.01
Duration of 2nd stage of labor (hr)™* 0.4=0.4 0.4*0.4 NS
Oxytocin augmentation 68 (16%) 13 (29%) <0.05
Epidural anesthesia 47 (11%) 9 (20%) NS
Gestational age at delivery (wks)” 39.7+0.9 39.3+1.1 <0.05
Birthweight (g)” 3352+381 3314£433 NS
1—min Apgar score <7 7 (2%) 0 (0%) NS
5—min Apgar score <7 2 (1%) 0 (0%) NS
Overall cesarean section 2 (1%) 2 (4%) <0.05°%
Cesarean section due to failure to progress 2 (1%) 1 (2%) NS
Operative vaginal delivery 14/427 (3%) 0/43 (0%) NS

ROM: rupture of membranes, BMI: body mass index, NS: not significant.

“Vaules are given as the meanzstandard deviation.

" Proportions were compared with Fisher's exact test and comparisons of continuous variables between groups
were performed with Mann—Whitney (/—test.

! Duration of labor was analyzed only in cases who were admitted before cervical dilatation of 4 cm; duration of
1st stage of labor was defined as duration of cervical dilatation from 4 cm to 10 cm; duration of 2nd stage of labor
was defined as duration between full cervical dilatation and fetal delivery.

S After adjustment for maternal age, cervical dilatation on admission, use of oxytocin augmentation, and gestational
age at delivery (logistic regression analysis).
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Table 3. Relationship of various independent variables with the risk of cesarean section in multiparas analyzed by

multiple logistic regression analysis

Variables Odds ratio 95% confidence interval P—value
Early ROM 14.5 1.2-167.8 <0.05
Maternal age 1.3 1.1-1.5 <0.01
Cervical dilatation on admission 1.1 0.7-1.9 NS
Gestational age at delivery 0.9 0.3-2.7 NS
Oxytocin augmentation 0.0 0.0 NS

ROM: rupture of membranes, NS: not significant.
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Table 4. Clinical characteristics and pregnancy outcomes in nulliparas.

Characteristics Late—ROM (n=421) Early—ROM (n=142) P—value!
Maternal age (yr)” 30.0+3.3 30.9+3.7 <0.05
Advanced maternal age ( >35 yr) 37 (9%) 24 (17%) <0.05
Prepregnancy BMI (kg/m?)” 20.2+2.5 (available in 354) 20.4*3.1 (available in 127) NS
Hypertensive disease in pregnancy 9 (2%) 2 (1%) NS
Diabetes 5 (1%) 3 (2%) NS
Fetal anomaly 30 (7%) 8 (6%) NS
Large for gestational age 45 (11%) 13 (9%) NS
Macrosomia (>4,000 g) 15 (4%) 1 (1%) NS
Fetal growth restriction 41 (10%) 7 (5 %) NS
Cervical dilatation on admission (cm)” 26+1.8 1.4+0.9 <0.001
Duration of ROM (hr)” 2.0+2.0 14.0+9.8 <0.001
Total duration of labor (hr)** 49+3.2 5.1+3.7 NS
Duration of 1st stage of labor (hr)™* 3.6 +2.7 3.4+3.1 <0.05
Duration of 2nd stage of labor (hr)™* 1.3£1.0 1.5%£1.3 NS
Oxytocin augmentation 153 (36%) 82 (58%) <0.001
Epidural anesthesia 228 (54%) 85 (60%) NS
Gestational age at delivery (wks)” 39.9+1.0 39.8£0.9 NS
Birthweight (g)” 3240 =400 3285 =336 NS
1—min Apgar score <7 14 (3%) 6 (4%) NS
5—min Apgar score <7 3 (1%) 1 (1%) NS
Overall cesarean section 19 (5%) 20 (14%) <0.0013
Cesarean section due to failure to progress 17 (4%) 18 (13%) <0.005°%
Operative vaginal delivery 86/402 (21%) 31/122 (25%) NS

ROM: rupture of membranes, BMI:

body mass index, NS: not significant.

" Vaules are given as the mean=standard deviation.

' Proportions were compared with Fisher's exact test and comparisons of continuous variables between groups
were performed with Mann—Whitney (—test.

! Duration of labor was analyzed only in cases who were admitted before cervical dilatation of 4 cm; duration of
1st stage of labor was defined as duration of cervical dilatation from 4 cm to 10 cm; duration of 2nd stage of labor
was defined as duration between full cervical dilatation and fetal delivery.
S After adjustment for maternal age, cervical dilatation on admission,
gestational age at delivery (logistic regression analysis).
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