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Objective. To determine the correlation between quantitative measurements of antepar-
tum uterine activity and cervical change twin gestations.

Methods. Forty women from our Twin Clinic constituted the study group. Participants
had a cervical examination each week between 20 and 37 weeks gestation and a cervical
score (CS) was calculated as follows: CS = cervical length (cms)-cervical dilation (cms)
at the internal os. The women also performed blinded home uterine activity monitoring
(HUAM) for a mean of 7.0+3.0 hrs/wk (+SD). Uterine activity was expressed as mean
number of contractions/hour/week gestation based on the average of three independent
reviewers. CS was determined by a single clinician unaware of the HUAM recordings. A
significant change in the CS was defined as a reduction of at least 0.5 from the preceding
week. Correlation coefficients were used to determine the association between uterine
activity and change in the cervical score.

Results. Twin pregnancy was characterized by a rise from 0.2 + .03 contractions/hr at 20
weeks to 3.2 + 2.4 contractions/hr at 37 weeks gestation. CS fell from a mean of 2.6 +0.2
at 20 weeks to —2.1+ 0.9 at 37 weeks gestation. There was a significant negative correla-
tion (-0.317, p<.0001) between increasing uterine activity and decreasing CS. There
were significantly more (p < .002) contractions during the 7 days preceding a significant
reduction in CS (3.3 + 3.5 contractions/hr) than when the CS was unchanged (1.6+1.5
contractions/hr).

Conclusions. In twin gestations, an increasing frequency of uterine.contractions is
strongly correlated with quantifiable cervical change between 20-37 weeks gestation.
Persistent daytime contraction frequencies of >3/hr represent a risk factor for cervical
dilation and/or effacement.
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INTRODUCTION

The frequency of antepartum uterine contractions [1, 2, 3] and cervical status [4, 5] have
both been investigated as factors associated with preterm delivery in twin gestations.
While the progressive change in prelabor cervical status would appear to mirror the
crescendo of uterine activity with advancing gestation, these two parameters have never
been simultaneously studied. An understanding of this relationship is obviously impor-
tant to our appreciation of the causes of preterm labor in twin gestations. The purpose of
this study was to determine the correlation between quantitative measurements of
antepartum uterine activity and simultaneous cervical change in twin gestations. If such
a correlation does exist, then a second objective will be to determine the mean contrac-
tion frequency associated with cervical change assessed on a week to week basis.

MATERIALS AND METHODS

Forty women from a specialized Twin Clinic at the Medical University of South Carolina
constituted the study group. The study protocol was approved by the Medical University
of South Carolina Institutional Review Board. All participants were 18 years of age or
older, had uncomplicated twin gestations, were between 20 and 37 weeks gestation, and
had access to a touchtone telephone. Study personnel interviewed all eligible patients to
determine their willingness to participate. Approximately 70% of eligible patients con-
sented to participate in the study. Only 4 (10%) patients failed to adequately comply with
study requirements.

Patients were instructed in the use of a lightweight tocodynamometer designed for
outpatient use (Tokos Medical Corporation; Santa Ana, California) [6]. Patients moni-
tored uterine activity one to two hours each day. Monitoring was performed in either the
morning or the afternoon and was required at least five days per week to remain in com-
pliance with the study protocol. Neither the study participants nor the clinicians were
aware of the Home Uterine Activity Monitoring (HUAM) recordings. The research nurse
receiving the HUAM telephone transmissions provided no feedback to the patients and
stored the data by code number for evaluation at study completion. HUAM was contin-
ved until one of several study endpoints occurred. These endpoints included attainment
of 37 weeks gestation [11], the occurrence of preterm labor [10], preterm premature rup-
ture of the membranes [8], or preterm delivery for maternal or fetal indications [7]. As
previously mentioned, four other women failed to comply with HUAM requirements and
were ultimately dropped from study participation.

Study patients received weekly prenatal visits through a specialized twin clinic. Care
providers included a single attending obstetrician specializing in maternal-fetal medicine
and a certified nurse midwife who performed all cervical examinations. At each weekly
visit, a digital examination was done to evaluate cervical dilation at the internal os and
cervical length. A cervical score was calculated as described by Houlton et al [7]. In
brief, cervical score is determined as follows: cervical length (in centimeters) minus cer-
vical dilation at the internal os (in centimeters). For example, a cervix that is 2 centime-
ters long with a closed internal os gives a score of +2. A cervix that is 1 centimeter long
with the cervix dilated 1 centimeter at the internal os gives a score of zero. A cervix that
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is 1 centimeter long with the internal os dilated 3 centimeters gives a score of —2. All
cervical scores were calculated by a single clinician unaware of the HUAM data. No pro-
phylactic tocolysis or cerclages were used.

Preterm labor was diagnosed based on the criteria of Gonik and Creasy [3]; the pres-
ence of regular uterine contractions (4 in 20 minutes or 8 in 60 minutes) between 20 and
37 completed weeks accompanied by either documented cervical change, initial cervical
dilation > 2 cm, initial cervical effacement of > 80%, or preterm premature rupture of the
membranes (pPROM). Preterm birth was defined as delivery before 37-0/7 completed
weeks of gestation. Gestational age was based on the estimated date of confinement pre-
dicted by the first day of the last menstrual period if confirmed by ultrasonography. If
there was a discrepancy of >one week in the first trimester, >ten days in the second
trimester, or >three weeks in the third trimester between menstrual and ultrasonic dating
criteria, then the estimated date of confinement was recalculated based on ultrasono-
graphic findings.

A mean uterine contraction frequency per hour per gestational week was calculated.
Uterine contractions were defined as >5 millimeters amplitude and >35 seconds dura-
tion with a gradual upslope and downslope typical of a uterine contraction. The number
of uterine contractions on each HUAM recording was determined based on the average
of 3 independent and blinded reviews of each uterine monitoring strip. That number was
divided by the number of hours of monitoring for each gestational week to determine the
mean contraction frequency/hour per gestational week for each patient. The cervical
score was calculated at the end of each week of uterine activity monitoring. A significant
change in the cervical score was any reduction of at least 0.5 from the preceding week.
Results are expressed as means + standard deviation. A correlation coefficient was calcu-
lated to determine the relationship between contraction frequency and a change in cervi-
cal score. Individual comparisons of contraction frequency or cervical score employed
the Student’s t-test with significance established at p < 0.05.

RESULTS

The forty study participants had a mean maternal age of 24.9+5.3 years and 15 (37%)
were nulliparous. The study group was primarily black (73%), single (60%), and pub-
licly funded (83%). Study participants performed HUAM 7.0x3.0 hrs/wk between
24.7+2.8 and 33.3+3.5 weeks gestation. Eighteen women delivered at 34.4+1.4 weeks
due to either spontaneous preterm labor (10) or pPROM (8). Fifteen of the remaining
women delivered spontaneously at term (37.8+1.5 wks gestation) while seven delivered
near term (35.0x 1.2 wks gestation) for maternal/fetal indications.

Uterine activity was characterized by a rise from 0.2+.03 contractions/hr at 20 weeks
to 3.2+2.4 contractions/hr at 37 weeks gestation (Figure 1). Cervical score fell from a
mean of +2.6+0.2 at 20 weeks to —2.1+0.9 at 37 weeks gestation (Figure 2). There was a
significant negative correlation (p<.0001) between increasing uterine activity and a
decreasing cervical score (correlation coefficient —0.317; R?= 10.1%).

There were significantly more (p<.002) contractions during the seven days preced-
ing a significant reduction in cervical score (3.3+3.5 contractions/hr) than when the cer-
vical score was unchanged (1.6+1.5 contractions/hr). Cumulatively, there was a small
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Fig. 1 - Average number of contractions per hour for twin gestations (N = 40) between 20 and 37
weeks gestation. Each dot represents the mean contraction frequency per hour for an individual
patient that gestational week. The best fit linear regression curve is superimposed.
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Fig. 2 - Falling cervical score in twin gestations (N = 40) between 20 and 37 weeks gestation. Each
dot represents the cervical score for an individual patient that gestational week. The best fit poly-

nomial regression curve superimposed.
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but significant difference (p<.0001) in mean cervical score between parous (1.4+0.9)
and nulliparous (1.7+0.6) women over the entire study period. However, the differences
in cervical score between parous and nulliparous women were not significant when com-
pared on a week by week basis. '

DISCUSSION

The increased frequency of prelabor uterine contractions in twin gestations has been pre-
viously reported [1, 2, 3]. These studies have demonstrated a crescendo of uterine activ-
ity preceding both term and preterm delivery in multifetal gestations. Other investigators
have looked at the cervical changes preceding labor. The potential predictive value for
labor of a calculated cervical score in twin gestations has been specifically studied [4, 5].
As the cervical score falls, the mean time until delivery shortens suggesting a relation-
ship between the state of the cervix and the timing of delivery. A cervical score of <0 on
or before 34 weeks gestation was associated with a significantly increased relative risk
of preterm delivery [5]. Conversely, a cervical score of >0 was rarely associated with
spontaneous delivery in the ensuing seven days [4, 5].

Although it has been generally assumed that prelabor cervical change is related to
antepartum uterine activity, this relationship has never actually been simultaneously
evaluated. The temporal relationship between the crescendo of prelabor uterine activity
and the progressive fall in cervical score certainly suggests such a relationship. Indirect
support for the relationship between prelabor uterine activity and cervical change comes
from the randomized clinical trials of HUAM. Both singletons and twins using HUAM
present with less cervical dilation compared to women practicing traditional preterm
labor surveillance [9, 10, 11, 12]. However, the variability in contraction frequency
between twins who deliver prematurely and those who deliver at term has limited the
ability of HUAM to anticipate preterm delivery risk.

The current study confirms that a significant relationship does exist between mean
weekly uterine contraction frequency and prelabor cervical change in twin gestations.
The data indicates that a fall in cervical score is preceded by an increased mean contrac-
tion frequency (>3 contractions/hr) during the week preceding the reduction in cervical
score.

Important considerations are the timing and interpretation of the HUAM data. Uter-
ine activity is influenced by the time of day with higher contraction frequencies reported
to occur after dark and peaking in the early nocturnal hours (3 to 8§ a.m.) [13, 14]. The
HUAM in this study was performed either in the morning or afternoon at patient’s dis-
cretion. Previous studies have not identified any significant differences in reported con-
traction frequencies during these daytime hours. However, these daytime hours do repre-
sent a period of relative uterine quiescence [13, 14]. Selection of these times for patient
monitoring may, therefore, underestimate a given patient’s overall uterine activity but
should not influence our comparison of uterine activity from one monitoring session to
the next.

Determination of contraction frequency can also be difficult as most of these prela-
bor contractions are of low pressure and amplitude. The definition of a uterine contrac-
tion used in this study is similar to that used in many previous investigations of HUAM
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data [1, 6, 9, 10]. Significant inter — and intra — observer variability exists in the identifi-
cation of prelabor uterine contractions, however, reliability increases significantly when
three reviewers are used as in the current study protocol [15]. The reliability achieved
with three reviewers is similar to that reported with computer software programs devised
specifically to identify similarly defined prelabor uterine contractions [13].

This study possibly provides some insight into the etiology of preterm labor in twin
gestations. An increased frequency of uterine contractions appear to be responsible in
part for the increased risk of preterm delivery seen in multiple gestations. However, it is
important to point out that antepartum uterine activity explained only 10% of the vari-
ability in cervical score over time. Even daily HUAM reflects only a portion of the total
uterine activity to which the cervix is exposed. A greater proportion of the variability
would likely have been explained if continuous uterine activity data were available.
Monitoring of uterine activity in the late evening or early morning hours may have been
more revealing due to the higher contraction frequencies reported at these times [13, 14].
Unfortunately, this data is not available and a great deal of the variability in cervical sta-
tus remains unexplained. ’

Other potential influences on the variability in cervical status include maternal parity
and endocrinologic factors. Maturational influences of steroid hormones, relaxin, or
prostaglandins may all affect the compliance and/or distensibility of the cervix {16, 17,
18]. However, they do not necessarily result in cervical dilation or effacement. It is
believed that these latter two processes result from the contractile activity of the uterus
which gradually pulls cervical tissue upward and over the presenting part, incorporating
this tissue into the isthmus of the uterus [19]. Increasing uterine activity and cervical
maturation, in all likelihood, act in concert to dilate and efface the cervix in preparation
for both term and preterm labor.

CONCLUSIONS

In twin gestations, an increasing frequency of uterine contractions is strongly correlated
with quantifiable measures of cervical change between 20-37 weeks of gestation. Persis-
tent daytime contraction frequencies of >3/hour was associated with prelabor cervical
dilation and effacement. This is the first study that simultaneously quantitates both uter-
ine ativity data and cervical status. The study demonstrates a correlative relationship
between the two supporting the belief that increased antepartum uterine activity is a
major cause of preterm labor in twin gestations.
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