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Rocuronium-Induced Generalized Spontaneous Movements
Cause Pulmonary Aspiration
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Rapid-sequence induction with cricoid pressure is a standard procedure for inducing
anesthesia in patients with a potentially full stomach.  During the induction period, if the
patient develops generalized movements of the body, the pressure level of the cricoid may
change unexpectedly.  As a result, the increase in intragastric pressure may cause gastric
regurgitation and consequent pulmonary aspiration.  Rocuronium has been widely used as an
alternative to succinylcholine during the induction of anesthesia.  However, most patients
who received rocuronium complained of severe burning pain in their arm during intravenous
injection.  Even after the administration of the induction agents, rocuronium injection can
also cause withdrawal of the hand or other generalized movements of the body.  We describe
a case of gastric regurgitation with pulmonary aspiration following generalized spontaneous
movements associated with rocuronium injection in a girl who received pediatric emergent
surgery. (Chang Gung Med J 2002;25;617-20)
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Most patients who receive rocuronium complain
of severe burning pain in their arm during

intravenous (IV) injection.(1,2) Even after the admin-
istration of induction agents, rocuronium injection
can also cause withdrawal of the hand or other gen-
eralized movements of the body.  These phenomena
may be due to pain in response to the injection.(3,4)

Little is known regarding the mechanism underlying
this withdrawal movement.  We report a case in
which IV injection of rocuronium during the induc-
tion phase caused pulmonary aspiration with gastric
regurgitation secondary to generalized spontaneous
movements.

CASE REPORT

A 5-year-old girl (body weight of 20 kg),
American Society of Anesthesiologists physical sta-

tus I, was scheduled for open reduction with internal
fixation of a left humeral fracture.  She had no histo-
ry of gastroesophageal reflux or other remarkable
disorders.  Preoperative laboratory data were within
normal ranges.  She drank cow's milk (100 ml) 8
hours before and clear water (50 ml) 6 hours before
induction of anesthesia.  In the operating room, rou-
tine monitors were placed on the patient.  An IV
catheter (22#) was placed in the dorsum of the right
hand. She was premedicated with 0.2 mg of atropine
IV.  After 3 min of preoxygenation, cricoid pressure
was applied.  Rapid-sequence induction was com-
menced after IV administration of thiopental (125
mg) and rocuronium (15 mg).  Unfortunately, gener-
alized movements of the extremities, involving the
neck and head, were noted following rocuronium
injection.  The facemask was immediately removed
because gastric regurgitation of creamy material was
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found in the patient’s mouth and nose.  Her head was
made to tilt down, and the trachea was immediately
suctioned. Laryngoscopy showed a residual amount
of the same material in the pharynx.  The trachea was
intubated with a 5.0-gauge cuffed endotracheal tube.
About 5 ml of creamy material was suctioned out.
Auscultation of the chest revealed rhonchi over the
upper region with a decrease in breathing sounds of
the right lung.  However, fiberoptic bronchoscopy
showed no significant obstruction of either lung by
the regurgitate.  Arterial blood gases (FiO2 100%)
revealed a pH of 7.30, PaO2 of 94 mmHg, PaCO2

of 52 mmHg, and oxygen saturation of 96%.
Anesthesia was maintained with 3%-4% of an
inspired concentration of sevoflurane in 100% oxy-
gen.  The operation was uneventfully completed
within 1 hour.  During the operative period, the oxy-
gen saturation measured by pulse oximetry ranged
between 94% and 97%.  The patient was then sent to
the pediatric intensive care unit where her ventilation
was supported by a mechanical respirator.  A chest
roentgenogram showed an area of consolidation in
the upper lobe and some infiltrates in the lower lobe
of the right lung.  On the postoperative second day,
the patient was stable with significant improvement
in arterial blood gases and chest roentgenogram.  At
that time, she was weaned from the ventilator, and
was extubated.  She was transferred to the general
ward on the postoperative third day, and was dis-
charged from the hospital with no sequelae on the
seventh postoperative day. 

DISCUSSION

Rapid-sequence induction with cricoid pressure
is a standard procedure during the induction of anes-
thesia in patients with a potentially full stomach.(5)

During the induction period, if the patient develops
generalized movements of the body, the pressure
level of the cricoid may change unexpectedly.  As a
result, increased intragastric pressure(6,7) may cause
gastric regurgitation and consequent pulmonary aspi-
ration.(8) We herein describe a case of gastric regur-
gitation with pulmonary aspiration following gener-
alized spontaneous movements associated with
rocuronium injection in a girl who received pediatric
emergent surgery.

Among the nondepolarizing muscle relaxants,
rocuronium bromide has the fastest onset.  It has

been widely used as an alternative to succinylcholine
during the induction of anesthesia where rapid tra-
cheal intubation is required.(9,10) However, several
lines of evidence indicate that injection of rocuroni-
um produces severe burning pain in the arm, or gen-
eralized movements of the body.  The latter phenom-
enon is thought to be due to painful stimulation
induced by the IV injection of rocuronium.(3,4)

Shevchenko et al. showed that the incidence of with-
drawal was 84%, while that of generalized move-
ments (present in more than 1 extremity, coughing,
or breath-holding) were 48%.(3) The cause of pain on
IV injection of rocuronium is still undetermined.
Several mechanisms have been suggested including
the low pH of the injected solution,(11) a direct irritant
effect, or mediators of the kininogen cascade.(4)

However, very little evidence has been submitted.
Many methods have been suggested to reduce the
severity and incidence of rocuronium-induced pain
or withdrawal movements.(3,12) Shevchenko et al.
reported that this reaction could be attenuated by pre-
treatment with IV lidocaine.  However, this kind of
pretreatment was unable to completely prevent these
adverse effects.(3) Joshi et al. reported that fentanyl
(100 µg) in combination with midazolam (2 mg) was
effective in preventing the pain.(1) However, premed-
ication with fentanyl or midazolam was deemed to
be unsuitable for patients with an increased risk of
aspiration.(8)

In conclusion, pain on injection of rocuronium
can be significant.  The associated movements dur-
ing anesthesia induction can elicit gastric regurgita-
tion with resultant pulmonary complication in
patients with a potentially full stomach.  
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