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ntepartum uterine contraction patterns in twin
regnancies with and without preterm labor
nd delivering before or after 36 weeks

na Rachel Hernández, MD; Víctor Hugo González-Quintero, MD, MPH; Niki Istwan, RN;
ebbie Rhea, MPH; Enrique Vázquez-Vera, MD; Amy Alicia Flick, MD; Gary Stanziano, MD
BJECTIVE: The purpose of this study was to identify differences in
ntepartum uterine contraction frequency (UCF) in twin pregnancies
ith and without preterm labor (PTL).

TUDY DESIGN: Twin gestations enrolled for outpatient surveillance with
wice daily electronic uterine activity monitoring and telephonic nursing
ssessment, without interventional delivery were identified. Mean UCF for
ach gestational week was compared between women without PTL or pre-
erm delivery (PTD) � 36 weeks (controls) and those with a PTL diagnosis
elivering at � 36 weeks (PTL/PTD group), and those with PTL with de-
tient tocolytic adjustm
oi: 10.1016/j.ajog.2007.10.781
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ESULTS: Data from 7891 patients with 267,840 monitored hours
ere analyzed. UCF at each gestational week was significantly higher

or patients experiencing PTL with or without PTD compared to control.
CF was similar for patients with PTL with or without PTD � 36.

ONCLUSION: Twin pregnancies complicated with PTL have a higher
CF than those that do not experience PTL. Outpatient surveillance
ay be beneficial in this population.

ey words: home uterine contraction monitoring, preterm labor, twin

ivery � 36 weeks (PTL/GAD � 36 group). gestation

lmost 60% of twin pregnancies de-
liver preterm (�37 completed

eeks) and almost 12% deliver very pre-
erm (�32 completed weeks).1 The pri-

ary reason for prematurity in twin
regnancies is spontaneous preterm la-
or (PTL).
Previous investigators have examined

terine contraction frequency (UCF)
ata that were blinded to the patient and
er physician, thus not used in the clini-
al management process.2 Newman et al
oted that differences in antepartum
CF exist between twin and singleton

pregnancies and in women delivering at
term vs preterm, though they concluded
that the differences were too small to
have significant predictive value.2 The
purpose of the present study was to ex-
amine UCF in twin pregnancies with and
without PTL enrolled for outpatient sur-
veillance where this data were used in the
clinical management process.

MATERIALS AND METHODS
Included for analysis were data from
twin gestations enrolled for outpatient
PTL management services having spon-
taneous onset of labor. The referral for
outpatient services was made by each pa-
tient’s individual health care provider.
Enrolled patients consented to the use of
their deidentified data for research and
reporting purposes. The outpatient PTL
management program included patient
education from an experienced perinatal
nurse regarding signs and symptoms of
PTL, twice-daily electronic monitoring
of UCF, and telephonic nursing assess-
ment. UCF data were assessed by a nurse,
placed into context with patient-re-
ported subjective symptoms, and used to
make clinical recommendations regard-
ing patient activity, unscheduled physi-
cian office or hospital visits, and outpa-

The control group was composed of
women with delivery at �36.0 weeks
without any antepartum PTL diagnosis
or treatment. Group 2 consisted of
women experiencing PTL that delivered
at �36 weeks, and group 3 consisted of
women experiencing PTL but delivered
at �36.0 weeks. The maximum UCF was
determined for each monitored day per
patient for recordings obtained at
24-34.9 weeks’ gestation. The maximum
UCF per hour/per day was identified as
percent of monitored hours with �2,
�4, or �6 monitored contractions. Data
were analyzed using various parametric
and nonparametric statistical tests as ap-
propriate. Pearson’s � was utilized to test
correlation between gestational week
and maximum UCF within each group.

RESULTS
Data from 7891 twin pregnancies with
267,840 monitored hours were analyzed.
Twin pregnancies experiencing PTL
(with or without delivery at �36 weeks)
were more likely to have a history of PTD
or have a cerclage in the present preg-
nancy (data not shown). In the popula-
tion studied, PTL complicated 7235 of
7891 twin pregnancies (91.7%). Of those
patients with PTL (n � 7235), 4870
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67.3%) delivered at �36 weeks and
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365 (32.7%) delivered at �36 weeks.
atients experiencing PTL with or with-
ut PTD at �36 weeks had a higher per-
entage of monitored hours with UCF of
2, �4, and �6 per hour than women
ithout PTL (Table). Maximum UCF at

ach gestational week was significantly
igher for patients experiencing PTL
ith or without PTD compared to the

ontrol group (all P � .001; Figure).
ithin each study group there is a signif-

cant positive, but weak association be-

FIGURE
Maximum uterine contraction
frequency at each gestational
week for patients experiencing
PTL with or without PTD
compared to the control group
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ernandez. Antepartum uterine contraction patterns in
win pregnancies with and without preterm labor and
elivering before and after 36 weeks. Am J Obstet Gynecol
007.

TABLE
Percent of monitored hours reveal

Cont
n �

% of monitored hours with � 2 UC 40.2
...................................................................................................................

% of monitored hours with � 4 UC 14.4
...................................................................................................................

% of monitored hours with � 6 UC 5.4
...................................................................................................................

Mean of maximum UC/hr/day 2.4
...................................................................................................................

P � .001 vs a Control or b PTL � 36.

Hernandez. Antepartum uterine contraction patterns in t
delivering before and after 36 weeks. Am J Obstet Gynecol
s

ween gestational age and mean maxi-
um UC frequency (group 1: control:

ho � 0.189; group 2: PTL/PTD � 36:
ho � 0.171; group 3: PTL/GAD � 36.0
eeks: � � 0.172).

OMMENT

TL is a common complication of twin
regnancies. Twin pregnancies com-
licated by PTL continue to have a
igher baseline UCF than those preg-
ancies that do not experience PTL or
TD even when the information col-

ected is acted upon as needed. The
oal of outpatient PTL surveillance
rograms is early identification of PTL
rior to advanced cervical dilatation.
lthough previous prospective, ran-
omized trials evaluating the efficacy
f outpatient UCF monitoring in mul-
iple pregnancies have provided con-
icting results,3-5 our findings have an

mportant clinical implication for the
anagement of women with twin ges-

ations at higher risk of delivering pre-
aturely. This study shows that twin

regnancies experiencing PTL with or
ithout later spontaneous PTD have

ignificantly more uterine contractions
hroughout the third trimester than
omen who do not experience PTL or

uterine contractions
PTL/PTD < 36 PTL/GAD > 36

832 n � 149,822 n � 89,186

58.1%a 61.3%a,b

..................................................................................................................

29.0%a 29.7%a,b

..................................................................................................................

13.6%a 12.9%a,b

..................................................................................................................

2.3 3.5 � 2.9a 3.6 � 2.7a,b

..................................................................................................................

regnancies with and without preterm labor and
.

pontaneous PTD. We propose that as- s

MAY 2008 Ame
essment of UCF is of value in the man-
gement of twin pregnancies.
Strengths of the present study are the

arge number of twin pregnancies avail-
ble for inclusion (n � 7891) and the
ver 267,000 hours of UCF assessed.
imitations of our study include those

nherent in a retrospective study. We did
ot have information on cervical length
nd fetal fibronectin. This information
ould be helpful on deciding which
omen will benefit of outpatient UCF
onitoring.
In summary, outpatient UCF surveil-

ance may be a beneficial tool in the man-
gement of twin pregnancies compli-
ated by PTL. Identification of preterm
CF is of clinical value when placed into

ontext with maternal signs and symp-
oms of PTL and utilized to trigger
urther assessment and evaluation. Con-
inuing studies should focus on identify-
ng women at risk for preterm delivery
nd utilization of clinical interventions
imed at improving perinatal outcome.
he role of outpatient surveillance

hould be revisited. f
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