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Abstract

Objective.  'To evaluate the role of indomethacin in discriminating between preterm labour and cervical insufficiency-related
cervical shortening.

Methods. Retrospective analysis of all cases of cervical shortening on singleton gestations. All patients were treated
according to our protocol with one or more of the following three modalities: (1) bed rest only, (2) bed rest and
indomethacin and (3) cervical cerclage, bed rest, and indomethacin. Outcomes: foetal loss < 24 weeks, birth weight, delivery
<34 weeks, and delivery <37 weeks.

Results. We treated 342 patients: 167 (48.8%) with bed rest only, 21 (6.1%) with cerclage, and 154 (45.1%) with
indomethacin. By 28 weeks 56 (16.3%) remained stable or improved with bed rest only, 91 (26.6%) failed indomethacin
and required cerclage, and the remaining 173 (50.6%) responded well to indomethacin and nifedipine. Birth weight was
3119 g + 651 (SD) and GA at delivery 37.4 weeks + 2.5 (SD). Of the 342 patients, 4 (1.2%) aborted <24 weeks, 1 was

terminated (achondroplasia), 320 (93.6%) patients delivered >34 weeks and 301 (88.1%) >37 weeks.

Conclusions. Use of indomethacin in patients with cervical shortening discriminates patients with cervical insufficiency from
those in premature labour and improves outcomes in comparison to existing published reports.
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Introduction

Cervical insufficiency has been defined as recurrent
second trimester pregnancy loss in the absence of
labour [1]. The introduction of ultrasound has
added a new dimension in the definition of cervical
insufficiency [2]. A number of surgical techniques
[3,4] are used for the treatment of cervical insuffi-
ciency. Cervical cerclage is the treatment of choice
for patients with cervical insufficiency, despite the
fact that the subject remains controversial and
several studies have failed to prove any benefit from
cerclage placement in patients with history or
ultrasound findings suggestive of cervical insuffi-
ciency [5-7].

The addition of ultrasound [8,9] in the diagnosis
and management of patients with known or sus-
pected cervical insufficiency has improved our
understanding of the relationship of cervical physiol-
ogy and preterm delivery. Cervical insufficiency

usually coexists with preterm labour and it has been
proposed that the two are part of the same
continuum [10]. Patients undergoing cervical cerc-
lage after cervical changes diagnosed by ultrasound
may do as well as patients undergoing elective
cerclage based on strong history of pregnancy loss
because of cervical insufficiency [11,12]. There is
increasing evidence that inflammation is a common
coexisting factor in patients with cervical insuffi-
ciency and/or preterm labour [13-17].
Indomethacin and nifedipine were found to be
efficacious and safe tocolytic agents with significant
prolongation of pregnancy in comparison to beta-
mimetics and magnesium sulphate [18-20]. In our
practice we have used indomethacin for tocolysis in
some patients with short cervix documented with
transvaginal ultrasound, and preterm labour since
1995. Over the years we noticed that some patients
responded to indomethacin with complete restora-
tion of cervical length and some did not. Patients not
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responding to indomethacin were more likely to do
well with cerclage and those responding to indo-
methacin were more likely to do well with tocolysis
and bed rest. Considering the risks, the lack of efficacy
as well as the cost of magnesium sulphate tocolysis,
[21] we developed a protocol for the use of indo-
methacin and calcium channel blocker nifedipine for
the management of premature cervical shortening
documented by trans-vaginal ultrasonography.

This retrospective cohort study was designed to
evaluate the role of indomethacin as a therapeutic
agent as well as a diagnostic tool to discriminate
preterm labour from isolated cervical insufficiency in
patients with ultrasonically documented progressive
premature cervical shortening.

Methods

We reviewed the medical records of all patients
treated at Kofinas Perinatal, New York Methodist
Hospital, Brooklyn, New York from January 1st 2002
to June 30th 2008. The study was approved by the
institution’s IRB. We identified patients by means of
electronic search of our ultrasound-reporting data-
base for all patients with evidence of cervical short-
ening. Exclusion criteria included the following if
present at the time of diagnosis of cervical shortening:
multiple gestations, foetal anomalies, oligohydram-
nios, premature rupture of membranes (PROM),
growth restriction (<10th per cent for gestation),
gestational age > 32 weeks, and active vaginal bleed-
ing during the first cervical assessment. Neonatal
outcomes were extracted from the neonatal hospital
record. Outcome parameters included pregnancy loss
before 24 completed weeks, birth weight at delivery,
delivery prior to 34 completed weeks, delivery prior to
37 completed weeks, oligohydramnios, foetal demise
after 24 weeks, premature closure of ductus arter-
iosus, and neonatal death. Three hundred and forty-
two patients met the inclusion criteria.

The indications for cervical evaluation are given on
Table I. Cervical measurements were obtained by

Table I. Indications for cervical evaluation.

Number of Per cent

Indication for ultrasound patients of total
Pregnancy by ART 109 31.8
History of foetal demise >20 weeks 28 8.2
History of preterm birth 56 16.3
History of preterm labour 36 10.5
Recurrent pregnancy loss <12 weeks 38 11.1
Recurrent pregnancy loss > 12 weeks 39 11.4
Current preterm labour symptoms* 36 10.5

ART, assisted reproductive technologies.
*Intermittent lower abdominal pain, cramps, pelvic pressure,
intermittent lower back pain.

means of transvaginal sonography and the following
parameters were evaluated: total cervical length from
the external to the functional internal cervical os and
the presence of funneling. The shortest functional
length was used [22,23]. However, the decision for
treatment was only based on cervical length. The
presence or absence of funneling was recorded
but not used in the treatment decision since its value
is still not clear [24,25]. Cervical shortening was
classified as mild if the cervix was between 26 and
34 mm, moderate when the cervix was between 15
and 25 mm and severe when it was <15 mm. The
first line of treatment for the mild group was bed rest
only for 1 week, for the moderate group it was bed
rest with indomethacin 50 mg every 6 h for 1 week
and for the severe group it was cervical cerclage
with bed rest and indomethacin 50 mg every 6 h for
1 week. All patients were followed weekly for the
next 4 weeks until cervical length stability was
achieved and the patients were symptom free. On
the first follow-up visit the cervix was measured and
the patient was managed according to results of first
treatment. In the bed rest only group if the cervix
remained stable or improved, we continued the same
treatment until 4 weeks of stability. Subsequently the
patient returned to normal activity and the cervix was
evaluated after 1 week of normal activity. If the cervix
remained stable the patient was released to standard
obstetrical care and if the cervix declined, the patient
was treated according to cervical length. In the
indomethacin group, if the cervix remained stable or
improved after the initial 7-day course of indometha-
cin, patients were started on nifedipine XIL. 60 mg
every 12 h. After 1 week of nifedipine if the cervix
dropped below 25 mm during the follow-up period,
a brief course of indomethacin 50 mg every 6 h was
used for 48 h in addition to nifedipine. This scheme
was repeated as necessary up to 32 weeks gestation.
Indomethacin was never used after 32 weeks gesta-
tion. Failure to respond to the combination of
nifedipine/indomethacin with further deterioration
of cervical length to <26 mm constituted indication
for cerclage placement. Nifedipine was used until 37
weeks in patients whose cervix remained between
25 mm and 34 mm. However, the dosage was
gradually tapered to the lowest that maintained
cervical stability at >25 mm. Patients treated with
indomethacin underwent amniotic fluid volume and
foetal ductus arteriosus Doppler assessment prior to
the initiation of treatment and at the completion of
indomethacin treatment. For the statistical analysis
we only used the data from the first 7-day indo-
methacin course since this represents the highest
level of foetal exposure to indomethacin (Figure 1).
All patients were educated in person and with
additional written material regarding the symptoms
and signs of preterm birth. Patients were educated
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Figure 1. Flow chart for the management of patients with progressively short cervix. Risk factors: history of second trimester loss or history of

preterm birth.

on the risks of preterm labour, preterm birth, the
benefits and risks of the treatment and the possible
maternal and foetal side effects. In addition, all
patients had direct access to the principal author
(AK) 24/7 and were instructed to call whenever they
thought that something was wrong in relation to
the following symptoms: pelvic pressure, feeling of
stretching and pulling in the pelvis, low back pain (in
the region of the tail-bone), pressure in the vagina,
excessive discharge (feeling wet in the vagina), feel-
ing of menstrual cramping, intermittent deep pelvic
discomfort, gas pains and rectal pressure and feeling
of constipation. In addition, patients were instructed
to call for any other concern that they might have
regarding treatment related side effects.

We used the Macdonald type of cerclage. We
employed two sutures of #2 Merselene threaded on
a #4 half-tapered Mayo atraumatic needle. We found
this needle to be of superior quality in terms of
strength, atraumatic and yet very sharp, and easy to
manoeuvre in the narrow confines of the vaginal
vault. We always place two sutures; the second one is
usually placed 1 cm above the first one. The cerclage
placement was performed only when medical treat-
ment failed and the diagnosis of cervical insufficiency
was made. Gestational age ranged from 12 weeks to
28 weeks. We found over the years that the arbitrary
cut-off point of 24 weeks for cerclage placement is
not clinically or ethically justifiable just because a
foetus has a 50% chance to survive. Technically,
there is no difference between 24 and 28 weeks and

the limited procedure-related risks were not differ-
ent. In one patient, amniocentesis was performed at
22 weeks for amnioreduction in order to restore the
hour-glassing amniotic sac with the assistance of a
Foley catheter after the amnioreduction. This patient
experienced a failed elective cerclage placed at a
different institution prior to her visit with us.

We performed statistical analysis by means of
JMP Statistical Discovery Software for personal
computers (SAS Institute Inc., SAS Campus Drive,
Cary, NC 27513), and analysed the data by one-way
analysis of variance and y*-test when appropriate.
Power analysis revealed that the study sample is
enough to provide 80% power in identifying the
following differences with an o <0.05: 1 week
difference in gestational age, 150 g difference in
birth weight, and 5% difference in the frequency of
the outcomes analysed.

Results

At the time of diagnosis, mean gestational age for the
entire group was 20.4 + 4.9 (SD) weeks and there
was no difference between the mild, moderate, and
severe cervical shortening subgroups (P=0.26).
Mean + (SD) cervical length at the time of diagnosis
was 25 + 6.8 mm but there were significant differ-
ences among the three severity groups. Mean cervical
length in the mild group was 30.3 + 4.2 mm, in the
moderate group was 21.5 + 3.9 mm, and the severe
group was 8.6 + 4 mm (P < 0.001).
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Of the 342 patients with short cervix at the time of
diagnosis, 167 (48.9%) were treated with bed rest
only. In these patients mean cervical length at
diagnosis was 30.3 mm and after 1 week bed rest
mean cervical length remained essentially unchanged
at 30 mm (P=ns). However, after 1 week of bed
rest, the cervix improved in 63 patients, deteriorated
in 67 and remained unchanged in 37.

One hundred and fifty-four patients in the moder-
ate group (45% of total) were treated with indo-
methacin and bed rest for 1 week. In these patients
mean cervical length at diagnosis was 21.5 mm and
after 1 week of treatment mean cervical length
increased to 31.8 mm (P < 0.001). In this group
after 1 week of treatment with indomethacin 15
patients deteriorated and received cerclage, 12
remained unchanged, and 127 improved.

Twenty-one patients (6.1%) were treated with
cerclage and indomethacin at the time of diagnosis.
In these patients mean cervical length at diagnosis
was 8.6 mm and after cerclage placement and 1 week
of treatment with indomethacin the cervix improved
to 37.5 mm (P < 0.001). In the cerclage group after
1 week of treatment with indomethacin, 20 improved
and one deteriorated.

By 28 weeks gestation, only 56 (16.3%) of the
patients remained stable or improved with bed rest
alone; these patients returned to normal obstetric
care. From the group of patients treated with
tocolysis and bed rest, 92 (26.8%) patients failed
tocolysis and required cerclage. In total 113 (33.1%)
of the patients were treated with cerclage, and the
remaining 173 (50.6%) responded well to indo-
methacin and nifedipine maintenance (Table II).

Mean birth weight of the entire study sample
was 3119 g+ 651 (SD) and GA at delivery 37.4
weeks + 2.5 (SD). The mild and moderate groups
had similar mean birth weights but the severe
group had significantly lower mean birth weight
(P < 0.002). These differences were most likely the
result of shorter mean gestational age in the severe
group compared with the mild and moderate groups

Table II. Progressive changes in the treatment modality from the
time of diagnosis (first visit) to 28 weeks gestation.

Time of treatment BR, % /N, % C, %
Visit no. 1 48.8 45.1 6.1
Visit no. 2 26.4 54.2 19.4
Visit no. 3 21.4 51.2 27.3
Visit no. 4 18.2 50.1 31.7
28 weeks 16.3 50.6 33.1

BR, bed rest only; I/N, bed rest with indomethacin and nifedipine
maintenance; C, bed rest, cerclage, indomethacin and nifedipine
maintenance as needed.

After visit no. 4 and by 28 weeks gestation most patients remained
in their respective category.

(P < 0.001). Of the 342 patients 4 (1.2%) experi-
enced PROM and spontaneous abortion prior to
24 weeks, one was diagnosed with thanatophoric
dwarfism 2 weeks after the onset of treatment and
terminated the pregnancy electively at 23 weeks and
one was lost to follow-up after 25 weeks. Of the 342
study subjects, 7(2%) delivered live-born neonates
between 23 and 28 completed weeks, 328 (95.9%)
delivered after 32 completed weeks, 320 (93.6%)
of the patients delivered after 34 weeks and 301
(88.1%) after 37 weeks.

Funneling is associated with certain significant
differences in this study. The presence of funneling
is associated with increased risk for cerclage, and
decreased response to bed rest and tocolytic treat-
ment (Table III). In addition, the presence of
funneling is associated with earlier gestation and
shorter cervical length at diagnosis (Table IV).
Furthermore, the presence of funneling was asso-
ciated with more foetuses born prior to 34 weeks as
well as prior to 37 weeks (Table V).

Table III. Final treatment modality according to the presence of
cervical funneling.

Treatment modality

Funneling () BR (%) /N (%) C (%) P*

Absent (210) 49 (23.3) 142 (67.6) 19 (9.1) 0.001
Present (132) 7 (5.3) 31 (23.5) 94 (71.2)  0.001

BR, bed rest only; I/N, bed rest with combination of indomethacin
and nifedipine as needed; C, cerclage with bed rest and I/N
tocolysis as needed.

*Chi square analysis.

Table IV. Gestational age and cervical length at the time of
diagnosis according to the presence of funneling.

Funneling

Absent Present P*

Cervical length (mm) 26.4 4+ 3.9 22+ 4.1 <0.001
Gestational age (weeks) 21.4+ 4.9 18.8 + 4.8 <0.001

Values are in mean + SD.
*Chi square analysis.

Table V. Gestational age at time of delivery according to the
presence of funneling at the time of diagnosis.

Funneling
Gestational age Absent, Present,
at delivery n=210 (%) n=132 (%) P*
GA <34 weeks 1 (0.5) 15 (11.4) <0.0001
GA <37 weeks 11 (5.2) 24 (18.2) <0.003

*Chi square analysis.
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None of the foetuses experienced evidence of
ductal constriction of any clinical degree since none
of the foetuses exhibited abnormal ductus arteriosus
PI values of < 1.9 after 7 days of indomethacin [26].
Of the 173 patients that received indomethacin,
only 50 (29%) experienced a mild decline in the
amniotic fluid volume but only 17 (9.8%) patients
experienced transient clinical oligohydramnios at
the completion of 7 day indomethacin course. In
all cases the amniotic fluid returned to pretreatment
levels within 3-7 days after indomethacin was
stopped.

Pregnancy was prolonged from the time of
diagnosis for an average of 16.4 weeks. Comparison
of gestational age prolongation according to the final
treatment revealed significant differences in the three
treatment modalities. When we analysed the data
according to the final treatment employed, cerclage
was found to be the most successful in prolonging
the pregnancy by a mean 18.3 weeks. In contrast,
bed rest alone when successful, prolonged pregnancy
by a mean of 15.3 weeks and tocolysis prolonged the
pregnancy by 16.2 weeks (Table VI).

Because 31.8% of our patients conceived by
means of assisted reproduction, we were concerned
that this group may be intrinsically different than the
rest of the patients. For this reason, we compared the
findings of this group against all the other indication-
related groups for the following parameters: gesta-
tional age at time of diagnosis, initial cervical length,
response to indomethacin, birth weight, gestational
age at delivery, delivery <34 and <37 weeks and
we found no differences. Therefore, it was appro-
priate to then evaluate the entire study sample as one
group with similar characteristics.

Maternal side effects from indomethacin consisted
of gastrointestinal irritability, headache, and water
retention as evident by lower extremity oedema.
Maternal side effects from nifedipine consisted of
headache in the form of light-headedness, erythema
of the lower extremities in upright position (capillary
and venous dilatation), palpitations and weakness.
These symptoms subsided or were easily tolerated by
the patients after reassuring communications with

Table VI. Comparison of pregnancy prolongation according to the
final treatment modality employed.

Treatment Number of Weeks Weeks

modality patients mean SD P*

B 56 15.3 5.2 0.0005
C 113 18.3 5.5

/N 173 16.2 5.5

B, bed rest only; C, bed rest, I/N tocolysis and cerclage; I/N,
indomethacin and nifedipine maintenance along with bed rest.
*One-way analysis of variance, comparison of all three pairs was
performed by Tukey—Kramer of post hoc analysis.

Indomethacin as a diagnostic and therapeutic tool 5

the principal investigator. All patients completed
the treatment although in a few instances dosage
modification became necessary due to maternal side
effects. In no case treatment was withheld due to
foetal side effects.

Discussion

This is a study that describes the clinical outcomes
produced by the application of a specific protocol for
the treatment of patients with progressive premature
cervical shortening documented with trans-vaginal
ultrasound. We understand the limitations of such a
report. Our study is based on clinical observation
over several years in managing patients with short
cervix with subclinical premature labour and/or
insufficient cervix. Prior to 2001, such patients were
managed with various methods over the years
including but not limited to hospitalisation and
tocolysis with either MgSO, or beta-agonists or
nifedipine or indomethacin and at times various
combinations of the above. During those earlier years
we noted that patients treated with indomethacin
responded differently than the other tocolytics.
Specifically, when the cervical length increased with
indomethacin treatment the patient did better with
tocolysis alone. When the cervix did not improve or
deteriorated after a course of indomethacin, the
patient was more likely to require a cerclage. Such
patients delivered at an earlier gestation also. Based
on such observations that were internally analysed
(clinical and statistical analysis as part of our quality
assurance process) we created the protocol described
in this report. Since then, we treated all patients with
short cervix strictly according to this protocol.
Stratification according to degree of cervical
shortening permitted us to employ treatments of
variable degrees in various groups. This protocol
affords the gradual elimination of the aetiologies that
may be associated with progressive premature
cervical shortening other than cervical insufficiency,
leading to the most appropriate diagnosis. Only one-
third of the patients with progressive cervical short-
ening, required cerclage treatment. The largest
portion of cerclages (80%) was placed in patients
that failed tocolysis. Although bed rest has never
shown to prevent prematurity, our findings justify its
use in patients with cervical shortening since 16% of
such patients returned to normal state after one or
more weeks of bed rest. Treating patients with
progressive cervical shortening for the specific cause
helped us achieve results that are better than related
outcomes from similar patients that were not treated
with a specific protocol or were not treated at all. Fox
et al., reported significantly higher rates of prema-
turity in similar patients with progressive cervical
shortening; 60% of the patients in their study

RIGHTS



JMatern Fetal Neonatal Med Downloaded from informahealthcare.com by Cornell University on 05/12/10
For personal use only.

6 A. Kofinas & ¥. Kofinas

delivered <37 weeks and 28% of the patients
delivered <34 weeks [27]. Both studies were
performed in New York City at similar times with
similar populations to the best of our knowledge. We
realise the limitation of not having our internal
controls, but comparison of our outcomes to those of
Fox et al. [27], clearly indicate that there might exist
a real difference because of our protocol. Even if
there are some unknown differences between the
study samples of the two studies, we believe that it
might not be inappropriate to use Fox’s et al. [27]
study as a control to our outcomes. If one were to
compare our outcomes with previous studies that did
not take a stepwise approach but treated the patients
either with cerclage or tocolysis, one would find that
our approach has the potential to deliver improved
outcomes. Of course, such a claim would be more
valid if our protocol were tried under the circum-
stances of a randomised clinical trial. In a private
practice setting this was not possible. Our practice is
primarily dealing with patients who have infertility or
experienced poor obstetrical outcomes before and
came to us for treatment not willing to be part of a
study.

The benefit of cervical cerclage in the treatment of
the short cervix remains controversial [5,12,28-30].
One of the reasons for such controversy might be the
lack of standardised diagnostic criteria. This leads to
the use of cerclage in patients who may or may
not have cervical insufficiency; this may cause
unintended consequences [31]. Serial follow-up with
vaginal sonography is a medically acceptable alter-
native to the use of elective cerclage [12]. This has
significant implications since a significant number
of patients have histories that are not clear as to the
aetiology of the pregnancy loss. In a recent multi-
centre randomised clinical trial in women with a
prior spontaneous preterm birth <34 weeks and
cervical length <25 mm, cerclage reduced pre-
viable birth and perinatal mortality but did not
prevent birth <35 weeks, unless cervical length was
<15 mm [32]. Although many or our patients fall
in this category, many more are not. However, all of
our patients had risk factors related to preterm birth
and poor perinatal outcomes.

In the past, cervical insufficiency and preterm
labour were seen as mutually exclusive. However,
there has been significant evidence that disputes this
concept [10,22]. Instead, of a dichotomous state,
there is a continuum and pregnancy loss in the
second trimester may not be the result of either
‘pure’ cervical insufficiency or ‘pure’ preterm labour.
This dichotomy has led to a management duality
where labour was a contraindication to placing a
cerclage and patients would be treated with either
cerclage placement or tocolysis. In our experience,
most of the patients identified with progressive

premature cervical shortening when properly ques-
tioned, reported vague symptoms (vaginal and rectal
pressure, menstrual cramping like pain, wetness in
the vagina and lower back pain) for several days
before the diagnosis. Early recognition of such
symptoms should prompt evaluation of the cervix
with transvaginal sonography. Failure to act on such
symptoms may lead to delayed diagnosis of cervical
insufficiency and/or preterm labour.

Funneling has been a controversial subject with
conflicting findings regarding its impact on prema-
turity as an independent factor [24]. We found
significant associations between the presence of
funneling and severity of cervical weakness as
defined by increased need for cerclage. In addition,
we found significant associations between the pre-
sence of funneling and prematurity before 34 as
well before 37 weeks gestation. These findings are in
agreement with one other published report [33]. Our
findings suggest that cervical shortening with funnel-
ing is more likely to be associated with inherent
structural cervical weakness. In contrast, cervical
shortening in the absence of funneling is more likely
to be associated with external forces (contractility)
that respond favourably to tocolysis.

In summary, this study demonstrates for the first
time the benefit of the use of indomethacin as a
diagnostic and therapeutic tool. The use of indo-
methacin n patients with progressive cervical shortening
seems to improve cervical length significantly and
reduce the need for cerclage placement to only 33%
of patients with short cervix. The significant prolon-
gation of gestation in pregnancies with progressively
shortening cervix is an important clinical improve-
ment considering that the protocol has achieved a
prolongation of gestational age beyond 34 weeks in
94% of patients who were diagnosed with progres-
sively shorter cervix between 12 and 28 weeks
gestation.

Declaration of interest: The authors report no
conflicts of interest. The authors alone are respon-
sible for the content and writing of the paper.
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