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ABSTRACT

In the 1990s, misoprostol (synthetic prostaglandin E1 analogue) was found to be an effective abortive agent when taken
orally and became widely used in Latin America as a means to terminate unwanted pregnancies. A variety of congenital
anomalies have been observed among the children of women who ingested misoprostol, but failed to terminate their
pregnancy. We report here eight years of experience in Panama with the detection and follow-up of the malformations
seen in infants associated with the use of misoprostol prostaglandin during the first trimester of pregnancy. During the
period between April 1995 and March 2003, we identified 63 infants at the Panama’s Children’s Hospital who were
exposed to misoprostol while in the womb and who were born with malformations. These infants were evaluated by a

team of neonatologists, geneticists, cardiologists, ophthalmologists, and radiologists.
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1. Introduction

Misoprostol (Cytotec) is used in the treatment of duode-
nal and gastric ulcers as well as gastritis due to its cellu-
lar protection and antisecretory properties. During the
previous decade in Latin America, it has become prac-
tice to use misoprostol to terminate unwanted pregnan-
cies, abortion remains illegal in Panama and misoprostol
is commonly used. Health authorities have at tempted to
regulate and control the sale of Cytotec for abortion pur-
poses because of its association with congenital anoma-
lies when used during early pregnancy. However it is
sold on the black market as an abortive agent with a price
ranging from US$10.00 to $20.00 for an effective dose
(Personal Communication).

Various reports regarding congenital anomalies asso-
ciated with the prenatal use of misoprostol during the
first trimester have been published over the last 10 years
[1-4], in this report, we describe the Panamanian experi-
ence in which Moebius syndrome has been the most
common feature observed.

2. Methods
During the period from April 1995 through March 2003
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at the Hospital del Nifio de Panama in Panama City, Pa-
nama we identified and examined 63 newborns and in-
fants who were exposed to misoprostol and born with
malformations. In this time there were a total of 446,474
children born in Panama. Infants with congenital mal-
formation were evaluated by a multidisciplinary team of
neonatologists, pediatric geneticists, pediatric cardiolo-
gists, pediatric ophthalmologists, and pediatric radiolo-
gists. A clinical history was taken, a specialized pediatric
physical examination was performed in each case, and
the specifics of the ingestion of misoprostol (e.g., mode,
dose, and timing) were documented by interviewing the
mothers. We only identified 63 cases of congenital ano-
malies from misoprostol exposure but this may not rep-
resent all cases of misoprostol toxicity.

3. Results

An analysis of the data is presented in Table 1. The most
frequent abnormality diagnosed was Moebius in a total
of 36 individuals (57%); 23 of the Moebius cases had
paralysis of the VI and VII cranial nerves only; while 13
cases had involvement of the VI, VII and IX cranial
nerves. Twenty-one cases of Moebius syndrome affected
individuals also had either unilateral or bilateral equino-
varus deformity of the foot (Figure 1). Only 3 of the
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Table 1. Description of infant malformations cases associated with the use of misoprostol during early pregnancy. Hospital
del nifio de panama (panama’s children’s hospital). Years 1995-2003.

maternal  pumber of time since first .
ini . . tablets ingested i
Clé;l:;al _38C  pregnancy missed period sex diagnosis c;::zl associated malformation
(Years) (gravida) (months, days) Oral Vag.
1 23 1 2% M 8 F Facial malformation
2 29 3 1 % M 2 M Craniofacial malf.
3 25 1 19 D 4 F Transp. major vessels
4 18 1 2 M 8 M Moebius syndrome VI-VII Equinovarus foot
5 17 1 2 M 2 F Moebius syndrome VI-VII Malformation CNS
6 22 1 1 M 8 M Transp. major vessels
7 24 4 5 M 5 M Microcephaly Optic atrophia
Severe left equinovarus e .
8 18 1 3 M 1 M foot, absent first ray Constriction ring, right hand
1
9 22 3 2 3 M 5 M Absent left forearm
10 19 1 1% M >5 M Absent right hand Tetralogy of Fallot
11 25 2 2% M 2 F Absent right forearm
12 18 1 2 M 4 M Absent right arm Equinovarus foot
13 20 2 2 M 4 2 F Fusion upper lip-gum Absent distal phalanges hands
14 18 1 2 M 6 M Moebius syndrome VI-VII Equinovarus foot
15 17 1 2 M 28 M Absent right leg
16 18 1 3 M 8 p  [fronto parietal focal Absent fingers left hand
skin alteration
17 20 1 5 1 M 5 F Left frontoparetal bone
2 malf.
1 . Bilateral equinovarus foot
18 21 1 IE M 8 M Moebius syndrome VI-VII absent fingers right hand
19 19 1 1% M 6 M Mocbius syndrome  VI-VILIX Absentrays ]1;(;3:, swallowing
20 13 1 6,8y 14 d 238 Bicephaly with one
anencephaly
. Thoracic wall malf.
21 23 5 1,2,3 m 9 M Facial atrophy Microphthalmia
22 23 2 1% m 2 M Moebius syndrome VI-VII Equinovarus foot
723 17 1 2 m 3 F Bilateral t% %limovarus Absent fingers both hands
24 39 3 1% m 2 F Moebius syndrome ~ VI-VII-IX 3rd degree hip dysplasia
. Equinovarus foot, strabismus,
25 25 1 2 m 20 M Moebius syndrome ~ VI-VII-IX
hydrocephaly
26 18 1 2 m 2 M Moebius syndrome ~ VI-VII-IX Equinovarus foot,
hydrocephaly exvacuo
27 19 1 2 m 4 M Moebius syndrome ~ VI-VII-IX DAP
28 26 1 2 m 4 M Moebius syndrome VI-VII  DAP absent fingers left hand
1 . Equinovarus foot,
29 23 4 IE m 4 M Moebius syndrome  VI-VII-IX absent toes left foot
30 20 1 2L m 2 2 M Moebius syndrome  VI-VII Equinovarus foot,
2 hydrocephaly
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Continued
31 18 1 2 m 3 g Oligosyndactylyin Cerebral malf.
hands
3 23 5 1.2,3 m 32,1 M Fogal skin hypoplasia, Ray malf. dysgenesia
indented sternum callous body
33 17 2 2 m 1 M Moebius syndrome VI-VII Absent callous body
1 . .
34 32 10 15 m 6 F Moebius syndrome  VI-VII-IX Complex cardiopathy
35 26 1 2% m 2 M Moebius syndrome VI-VII  DAP, absent fingers R. hand
36 23 4 1% m 4 F Moebius syndrome  VI-VII-IX Equinovarus foot
1
37 18 1 25 m 5 M Hydrocephaly Equinovarus foot bilateral
1 . .
38 32 2 25 m 8 M Moebius syndrome  VI-VII-IX Equinovarus foot
1 . .
39 18 1 15 m 4 M Moebius syndrome  VI-VII-IX Equinovarus foot
1 . Equinovarus foot, distal
40 17 1 25 m 6 M Absent right hand arthrogryposis L. hand
41 19 1 1 % m 8 F Moebius syndrome  VI-VII-IX Equinovarus foot
42 22 1 1% m 6 M Moebius syndrome VI-VII Equinovarus foot, seizures
43 18 | 21 m ) M Oligosyndactyly in L.
2 hand
44 33 5 2 m 2 M Absent phalanges hand Absent rays Foes L foot,
Constriction rings
45 33 4 1% m 2 F Moebius syndrome  VI-VII-IX
46 25 2 2 m 2 M Moebius syndrome VI-VII Equinovarus foot
47 21 1 1 % m M Moebius syndrome VI-VII
48 27 3 2 m 2 M Moebius syndrome  VI-VII Digital malf.
Ventriculomegaly
49 39 6 2 m 4 M Moebius syndrome VI-VII Equinovarus foot
. Equinovarus foot,
50 30 4 2 m 8 M Moebius syndrome VI-VII absent R. forearm
51 24 2 2 m 6 M Moebius syndrome VI-VII Po_l and anomaly,
Equinovarus L. foot
52 21 2 1% m 8 F Moebius syndrome  VI-VII-IX Equinovarus foot
53 19 1 1% m 2 M Moebius syndrome VI-VII Equinovarus foot
54 27 3 2 m 2 M Moebius syndrome ~ VI-VII DAP HIC 4th degree,
Pulmonary hypertension
55 26 4 ll m 8 F Moebius syndrome VI-VII Palpebral ptosis,
2 cerebral atrophy
56 29 3 1% m 2 M Moebius syndrome VI-VII Seizures
57 22 1 2 m 3 F hydrocephaly Bilateralequinovarus foot
1 o
58 18 1 15 m 2 M hydrocephaly Constriction ring toes
1 Severe frontonasal
59 23 2 1— m 28 M  dysplasia, cranial malf.
2 with exposed brain
60 20 1 1.2 m 4 F Anencephaly Constriction rings lower limbs.

Bilateralequinovarus foot
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Continued
61 24 3 2 m 3 Moebius syndrome ~ VI-VII Equinovarus R. foot,
ventriculomegaly
CIV, Bilateral equinovarus
62 25 2 2 m 2 M Moebius syndrome VI-VII foot, clinodactyly 5 D. R.
hand
63 21 1 l% m 1 2 M Moebius syndrome VI-VII

Figure 1. Case # 18. Moebius syndrome, bilateral equino-
varus foot and absent finger at right hand.

Moebius syndrome patients had no other associated
anomalies.

Among the patients with craniofacial anomalies, there
were also 12 who had central nervous system abnormali-
ties. In this group, there were 2 cases of anencephaly
(one with constriction rings of the lower limbs and bilat-
eral equinovarus deformity of foot, (see Figure 2) and
the other with bicephalous (conjoined twin) with only
one of the heads having anencephaly (see Figure 3). Six
patients hadhydrocephaly; of these, 3 only had hydro-
cephaly and 3 had hydrocephally seen together with
Moebius syndrome.

Limb anomalies were the second most common ab-
normality, present in 43 individuals (68%). 25 associated
to Moebius Syndrome, 7 were associated with another
significant malformation and 11 were the principal ab-
normality. Thirteen had unilateral or bilateral equinova-
rus foot deformity. Five had limb abnormalities together
with other abnormalities (see Figure 4). And six cases
with secondary malformations probably secondary to
amniotic bands (one case with anencephaly and constric-
tion ring at extremities, one facial malformation, eye and
lips, and four with constriction rings at fingers. with In-
terestingly, the first cases of misoprostol teratogenicity in
Panama were associated predominantly with limb ano-
malies however, more recently Moebius syndrome ap-
pears to be more common than limb anomalies. This may
reflect a change in the agent taken, the dosage, or the
timing when taken by themselves.

Analysis of maternal profiles indicates that the age
range of mothers was from 13 to 39 years, with an aver-
age age of 22.7 at the time of misoprostol consumption.

Copyright © 2013 SciRes.

Figure 2. Anencephaly newborn girl case # 60.

Figure 3. Case # 20. Newborn bicephaly with one anen-
cephaly.

Figure 4. See constriction rings at lower limbs and bilateral
equinovarus foot case # 60.
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The largest age group was 17 to 19 years with 37.9% of
the mothers in this age group. For 57% of women, this
was their first pregnancy.

4. Misoprostol Use and Administration

The minimal amount of misoprostol ingested was 200 pg
in one tablet and the maximum was 5600 pg in 28 tablets,
with an average of 5 - 6 tablets (1000 to 1200 pg) per
pregnant woman. In 98.5% of women, the use of miso-
prostol was during 1.5 - 2 month of pregnancy. Only one
case (1.5%) reported ingesting the prostaglandin (5 tab-
lets) during the second trimester (5th month). This preg-
nancy resulted in a newborn with microcephaly and at-
rophy of the optic nerves.

Only one mother did not know the amount of miso-
prostol she had ingested since her husband had pulver-
ized the tablets and had given them to her in a drink. She
only knew that she had amenorrhea and then ingested the
medication.

In 56 cases (89%) misoprostol was taken only orally.
In 7 cases (11%), the drug was administered both orally
and vaginally after the first missed period in 98.5%. In
forty-five or 71.4% of the cases, the information about
ingestion was verified by the mother. If there was any
doubt about the dating of ingestion, the information was
verified by calculation in relation to the last menstrual
period. In all cases, the mothers reported that they had
used the misoprostol believing it would help them termi-
nate the pregnancy in an expedient way without compli-
cations.

5. Discussion

Our study is not a case control study, but rather an ob-
servational study over an 8-year period. Our hospital is
the only level 3 pediatric hospital in Panama and it is
likely that this report contains a majority of the cases of
malformations associated with the use of misoprostol
during pregnancy in Panama during these 8 years. The
study concludes the observation that misoprostol, when
used early in pregnancy to terminate pregnancy, may
instead lead to congenital anomalies when the pregnan-
cies donot terminate. The potential that the treated preg-
nancies may continue has not been broadly appreciated
and the risk for anomalies in the child was not expected
by these mothers, further studies examining the relative
risk and long term outcome are needed.

Since many of our cases appeared to have rupture of
amniotic membrane. We postulate that the strong uterine
contractions produced by synthetic prostaglandins also
lead to rupture of amniotic membranes and loss of amni-
otic fluid resulting in amniotic bands, amputations, and
deformations.

Reports of congenital anomalies in the children born to

Copyright © 2013 SciRes.

mothers who have ingested some type of synthetic pros-
taglandin analog have been described in the literature for
the last 20 years. First report in 1983, Collins and Ma-
honey [5] published the case of a 34-week newborn with
hydrocephaly and digital anomalies. The mother who had
requested an abortion had been enrolled in a research
protocol in which she was initially given 1 mg of 15
metil F2 alpha orally and after an hour given another 3
mg. In 2002, Wheler et al. [6] reported a boy with hypo-
tonia, growth restriction, and multiple anomalies whose
23 year old mother had received methotrexate followed
by misoprostol during the 8th week of pregnancy to ter-
minate the pregnancy; however, she decided to continue
the pregnancy.

Moebius syndrome has been associated with the use of
El synthetic prostaglandin (misoprostol) during the first
trimester of pregnancy use. In 1993, Gonzalez et al. [1]
reported 7 Brazilian babies with Moebius syndrome, with
or without digital anomalies. In 1998, Pastuszak et al. [7]
identified 96 infants with Moebius syndrome and ma-
tched them with 96 infants with neural-tube defects. The
mean age at the time of the diagnosis of Moebius syn-
drome was 16 months (range 0.5 to 78). And the diagno-
sis of neural tube defects was made within 1 week of
birth in most cases. Among the mothers of the infants
with Moebius syndrome 47 (49 percent) had used miso-
prostol in the first trimester of pregnancy. As compared
with only 3 of the mothers of the 96 infants with neural
tube defects.

The mechanism(s) by which limb anomalies and Moe-
bius syndrome occur in the offspring of mothers who
have used misoprostol in the first trimester is unknown.
It is assumed to be a vascular mechanism since miso-
prostol has a major effect on vasculature. In 1995, She-
pard [8] postulated that the possible mechanism for
Moebius syndrome was related to vascular constriction at
a critical time in neuronal maturation. He noted that the
cranial nerves VI and VII were preferentially affected.
The nuclei of these nervecells were in the ventral part of
the rhombencephalon. He postulated that the uterine con-
traction might produce cephalocaudal constriction of
blood flow, affected the area of the VI and VII cranial
nerves more severely and presumably lead to ischemia,
necrosis, and cell death of those cranial nerve nuclei.
Vargas et al. [4] studied a total of 93 cases and 279 con-
trols which were recruited in eight participating center.
Prenatal exposure to misoprostol was identified in 32 in-
fants diagnosed with vascular disruption defects (34.4%)
compared with only 12 (4.3%) in the control group (P <
0.0000001).

6. Findings
Of the 63 affected infants, 36 presented with Moebius
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syndrome, 13 with malformations of the limbs, and 12
with craniofacial malformations and 2 with complex car-
diac malformations; however, many had more than one
anomaly. Two of the 63 had neural tube defects.

7. Interpretation

Early prenatal exposure to misoprostol is associated with
Moebius syndrome and abnormalities of the limbs that
are thought to be due to vascular disruption at the time of
maternal ingestion [9,10]. In addition, many of these pa-
tients had features suggestive of amniotic membrane rup-
ture. Anomalies secondary to amnion rupture included:
loss of amniotic fluid and amniotic bands leading to con-
striction rings, amputations, and deformities.
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