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Abstract Fentanyl is in many neonatal intensive care units the sedative of choice. One
side-e�ect is, however, the possibility of muscle and/or chest wall rigidity. A pregnant
woman with a critical pulmonary valve stenosis had a balloon dilatation at 26 weeks of
gestation. She was put on propranolol, but went into a severe cardiac failure. In week 31,
she developed pregnancy induced hypertension. Periodically absent diastolic ¯ow in the
umbilical cord was demonstrated. A Caesarean section was performed using fentanyl as
analgesia. A boy weighing 1440 g, had a 1 min Apgar score of 3 without respiratory
movements. Mask ventilation was tried, but chest wall expansion was not achieved de-
spite using high pressures. He was intubated and positive pressure ventilation attempted,
with the same result. Despite the use of high pressures up to 60±70 cm H2O, no chest
movement could be achieved. An intravenous line was established in order to give
naloxone and pancuronium. Just before the drugs were given, chest wall movements were
achieved and the heart rate normalized.

Conclusion This is the ®rst report on chest wall rigidity in a neonate after
administration of fentanyl to the mother during Caesarean section.
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Introduction

The use of opioid analgetics during labour may result in
neonatal respiratory depression [1]. A side-e�ect of
fentanyl, an opioid analgesic with a short duration of
action, when given in large doses, is muscle rigidity
[3, 4, 9]. The major use of fentanyl is therefore during
anaesthesia, in conjunction with muscle relaxants such
as pancuronium.

There are some reports of chest wall rigidity in neo-
nates when fentanyl was administrated as an analgesic
drug [2, 8, 10]. There are also some reports of similar
side-e�ects with fentanyl use in preterm infants [5, 6, 7],
but so far not in a newborn infant after administration
of fentanyl to the mother during Caesarian section.

Case report

A 20-year-old pregnant woman, with an undiagnosed systolic
murmur ®rst noted when she was aged 7, was subsequently found
to have a critical pulmonary valve stenosis.

In the 26th week of gestation, a balloon dilatation of the pul-
monary valve was performed. The subvalvular gradient was
110 mm Hg and the valvular 60±70 mm Hg. She was prescribed
propranolol, but went into a severe cardiac failure.

In week 31, she developed pregnancy-induced hypertension
with severe proteinuria and increasing blood pressure (175/110 mm
Hg). In view of her pregnancy-induced hypertension and Doppler
measurements of the umbilical cord showing periodically absent
diastolic ¯ow, a Caesarean section was arranged after pre-treat-
ment with betamethasone. The Caesarean section was performed
under general anaesthesia because of her cardiac failure. Her body
weight was 56 kg and she was premedicated with morphine/
scopolamine (7.5/0.3 mg) followed by a combination of fentanyl
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(300 mg), diazepam (7.5 mg), ketamine (300 mg) and vercuronium
(7 mg).

Amale infant weighing 1440 g was delivered with anApgar score
of 3 at 1 min. (no respiratory movements and a heart rate of ap-
proximately 100 (min). Mask ventilation was attempted but no chest
movement was obtained even with high pressures (the safety valve
was eventually blocked producing pressures in the range of 60±
70 cm H2O). The infant was intubated and mechanical ventilation
attempted, but with the same inability to in¯ate the chest An intra-
venous line was established to give naloxone and pancuronium. Just
before the drugs were given, chest wall movements were achieved
and the heart rate normalized, 8 min after delivery. The boy was put
on a ventilator with moderate ventilator settings (PIP/PEEP was 22/
4 cm H2O with a rate of 40/min), but after 1 h, a severe respiratory
alkalosis (pH 7.61 and pCO2 1.4 kPa) was found. A chest X-ray
showed normal lungs without any sign of hyaline membrane disese.
The child was extubated and subsequently breathed normally
without any supplemental oxygen requirement.

At 1 year of age, he appears to be developmentally normal.

Discussion

Fentanyl, an opioid analgesic has a short duration of
action, does not stimulate histamine release as does
morphine, and is therefore, in many neonatal intensive
care units, the sedative of choice [2, 8, 10]. One side-e�ect
of fentanyl is, however, muscle and chest wall rigidity [4].

The use of fentanyl during anaesthesia causes chest
wall rigidity in 36% to 95% of patients [3, 4, 9]. There
are, however, few reports of this side-e�ect in newborn,
premature infants [5, 6, 7]. Whether the phenomenon of
muscle rigidity is dose-dependent is not known, but
unlikely as the reported cases occured after only mod-
erate doses [5, 6, 7] and probably a low transplacental
dose from the mother in our case. Being premature with
a reduced ability to metabolize the drug may be an ad-
ditional factor.

To our knowledge, this is the ®rst report of chest wall
rigidity in a neonate after administration of fentanyl to
the mother during Caesarian section. Failure to recog-
nize this possible side-e�ect could seriously compromise
the infant. Early recognition is required to ensure ap-
propriate reversal with naloxone and/or pancuronium.
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