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Postoperative reparalysis 
after rocuronium 
following nebulized 
epinephrine 

Purpose:  We report a case of postoperative reparalysis in the recovery room, following nebulized epinephrine. 
The patient was pharmacologically reversed with edrophonium after paralysis with rocuronium. 

Clinical findings: A 12-yr-old girt developed postoperative reparalysis following the intraoperative administra- 
tion of rocuronium. A total of 0.92 mg.kg -~ rocuronium was administered. After surgery, pharmacological rever- 
sal was achieved with 20 mg edrophonium with 0,15 nag. atropine sulfate iv 35 min after the last administration 
of rocuronium. Muscular relaxation was monitored using an ulnar peripheral nerve stimulator (PNS). After rever- 
sal, a full train-of-four and sustained tetanus at 50 Hz were present. In the recovery room, following nebulized 
epinephrine, the patient became apneic. The patient was paralyzed and an ulnar PNS demonstrated only one 
faint twitch. The paralysis was reversed with 1.5 mg neostigmine with 0.3 mg glycopyrrolate. 

Conclusion: Postoperative reparalysis following rocuronium may be a cause of postoperative respiratory dis- 
tress. The definitive diagnosis is made using PNS and observing the response to pharmacological reversal. 
Nebulized epinephrine may have a previously undescribed role in the development of postoperative reparalysis. 

Object. i f  : Les auteurs d&rivent un cas de recurarisation survenue en salle de r~veil ~ la suite d'une n~bulisation 
d'EpinEphdne. La curadsation produite par le rocuronium avait &6 neutraJisc~e par I'administration d'~adrophonium. 

]~l~Jnents d i n i q u ~  : Une fillette de 12 ans s'est recuradsEe ~ la p~dode postop&atoire malgrE I'administra- 
tion perop&atoire d'Edrophonium. Elle avait re~u une dose totale de 0,92 mg-kff ~ de rocuronium. AprEs rin- 
tervention, la d~curarisation pharmacologique ~ effectuEe avec 20 mg d'Edrophonium et 0,15 mg de sulfate 
d'atropine iv administr& 35 rain apr~s la dose de rocuronium. La relaxation Etait monitor~e au nerf cubital ~ I'aide 
d'un stimulateur nerveux pEriphErique (SNP). Apr~s la neutralisation, on constatalt un retour complet du train- 
de-quatre et un tEtanos soutenu ,~ 50 Hz. A la salle de rEveil, la patiente devenait apnEique apr& une nEbulisa- 
tion d'EpinEphrine. La paralysie Etait renversEe par 1,5 mg de nEostigmine et 0,3 mg de glycopyrrolate. 

Conclus ion : Une recurarisation postop~mtoire apr~s l'administration de rocuronium peut provoquer de la 
d~tresse respiratoire. Le diagnostic se fait avec un SNP et l'observatJon de la r~ponse pharmacologique. 
l'~pinL, phrine en n~bulisation pourrait jouer un r61e jusqu'~ maintenant ignor~ dans l'apparition de la recurarisatJon. 
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R OCURONIUM was recently introduced 
into clinical practice in North America. We 
report a case of postoperative reparalysis 
following pharmacological reversal with 

edrophonium. Rocuronium has a rapid onset of action 
with nffnimal cardiovascular side effects. 1,2 Rocuronium 
is a low potency monoquatemary steroidal muscle relax- 
ant chemically related to vecuronium. It has an ED 9s of 
300 tag.kg -1 and has a considerably faster onset than 
either atracurium or vecuronium, a,s 

Nondepolarizing muscle relaxants have the inherent 
risk of postoperative weakness and respiratory compro- 
mise. 13,14 The aetiology of postoperative respiratory 
compromise is multifactorial. In cases of reparalysis, 
postoperative weakness may be detected using PNS. ~s 
Tiffs case is unique as the reparalysis occurred after neb- 
ulized epinephrine following edrophonium reversal 
after rocuronium administration. Before tracheal extu- 
bation, clinical reversal was achieved and documented 
by achieving a sustained response to train-of-four and 
50 Hz tetanic stimulation. In the recovery room, 
reparalysis was diagnosed using PNS. 

In the postoperative patient, there are many causes 
of ventilatory compromise. In a patient reparalyzed 
from a neuromuscular blocker, the diagnosis can be 
made using a peripheral nerve stimulator. Rocuronium 
may be a possible cause of postoperative weakness and 
reparalysis. 

Case Report 
A 12-yr-old, 28-kg patient was scheduled for elective 
rigid bronchoscopy to evaluate oral-tracheal candidia- 
sis and to have a central venous line placed. The past 
medical history was remarkable for a recurrent astrocy- 
toma, neurofibromatosis, oral-tracheal candidiasis and 
pancytopenia. She had received chemotherapy and 
radiation therapy one year before admission. 
Preoperative medication included acyclovir, cytrabine, 
allopurinol, amoxicillin, dexamethasone, fluconazole, 
immunoglobin, ranitidine, and trimethoprim/sul- 
famethoxazole. Preoperative laboratory tests showed a 
haemoglobin concentration of 8.4 g.dl-! and a white 
blood cell count of 400 K-m1-1. Physical examination 
revealed oral candidiasis. Routine monitors including 
ECG monitoring lead II, pulse oximeter, and an auto- 
mated blood pressure cuff were placed before induc- 
tion of anaesthesia. Intraoperatively, temperature, 
end-tidal inhalational agent concentration and capnog- 
raphy were monitored. She was premedicated with 500 
lag alfentanil and 0.5 mg midazolam iv. Anaesthesia 
was induced with 12 mg etomidate iv, and maintained 
with halothane 0.78% end-tidal in nitrous oxide 70% 
and oxygen. Rocuronium, 20 mg iv, 0.7 mg.kg -~, was 

administrated for introduction of a rigid broncho- 
scope. During the bronchoscopy, 100 pg-kg-l.min -1 
propofol iv and oxygen 100% were used. Following 
bronchoscopy, the trachea was intubated, and an addi- 
tional 6 mg, 0.21 mg.kg q, rocuronium were required. 
A subclavian central venous line was inserted. The post 
insertion roentgenogram was normal and the intraop- 
erative course was unremarkable: The vital signs were 
stable. At the end of the case, the patient had two 
twitches in response to train-of-four PNS. A left ulnar 
PNS was used with surface electrodes. The PNS was 
adjusted to deliver a supramaximal stimulus before 
rocuronium was administered. Neuromuscular block- 
ade was reversed with 20 mg edrophonium and 0.15 
mg atropine iv, 35 rain after the last dose ofrocuroni- 
urn. Neuromuscular function returned in approximate- 
ly seven minutes. Ulnar PNS revealed four twitches of 
equal height consistent with the four baseline twitches. 
Five second sustained tetanus at 50 Hz was also pre- 
sent. Prior to extubation, the patient was breathing 
spontaneously with a respiratory rate of 16 bpm. The 
PETCO2 was 40 mmHg and SpO2, was 100%. The tra- 
chea was extubated after the patient was able to follow 
verbal commands. Oxygen was administered using a 
40% face mask. She was taken to the recovery area. The 
case lasted 91 min. 

On arrival in the recovery room, the patient was alert 
and able to follow commands. Vital signs revealed a 
pulse of 120, respiratory rate of 16 bpm, blood pressure 
of 95/56 mmHg and SpO 2 of 95%. Because of mild 
bronchoscopic airway trauma, 0.3 ml racemic epineph- 
rine in 3 ml normal saline was started using a nebulizer. 
The pulse immediately increased to 145 bpm and the 
blood pressure to 115/65 mmHg. Approximately 15 
min after starting epinephrine, over five minutes, the 
patient became unresponsive. The respiratory effort 
became shallow and progressed to apnea. The SpO2, 
decreased to 50%. The pulse was 145 bpm and blood 
pressure 110/65 mm Hg. A bag and mask airway was 
quickly secured and the lungs were ventilated with 
100% oxygen. The SpO2, increased rapidly to 100%. 
Epinephrine was discontinued, the pulse decreased to 
115 bpm and blood pressure remained unchanged. 
Gross physical examination demonstrated no major 
postoperative physical changes. The airway was open, 
heart tones normal, and rhonchi were heard which were 
present preparatively. No other drugs were administered 
other than nebulized racemic epinephrine. In the course 
of elucidating the problem, a left ulnar PNS was placed 
using surface electrodes. A supramaximal train-of-four 
was delivered and only one slight twitch was present. 
Neostigmine, 1.5 mg iv wi th  0.3 mg glycopyrrolate was 
administered. Over the next 10 min, there was return of 
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neuromuscular function as indicated by a full response 
to train-of-four stimulation and sustained tetanus at 50 
Hz. The patient became responsive and alert. 

Discussion 
Clinical practice is undergoing transition with the 
introduction of  two new muscle relaxants, rocuroni- 
um and cisatracurium. Both vecuronium and atracuri- 
urn, in widespread clinical use, are near to ideal muscle 
relaxants. 1 The newer muscle relaxants, however, offer 
some clinical advantages. 2,s The use of  rocuronium in 
paediatric patients is well describedA s 

This patient reparalyzed in the recovery room, 
rocuronium and epinephrine may have contributed. 
Only nebulized racemic epinephrine was administered 
after which the patient became weak and quickly pro- 
gressed to apnea with SpO 2 of  50%. Reparalysis was 
diagnosed using a left ulnar PNS which showed only 
one faint twitch to TOF stimulation, and was con- 
firmed by the response to neostigmine. Epinephrine 
has potent cardiovascular effects, increasing both car- 
diac output and blood pressure. The clinical course 
and temporal relationship between re-paralysis and the 
use of  epinephrine suggests a relationship. The mech- 
anism, however, is uncertain. Edrophonium is actively 
removed by the kidney using an active transport sys- 
tem 7 and its clearance may have been increased. 

Rocuronium has a pharmacokinetic profile differ- 
ent from either vecuronium or atracurium. ~,s,6 
Although mean recovery times, at equipotent doses, 
of  rocuronium are similar, rocuronium shows pro- 
longed recovery after repeated doses or an accumula- 
tive effect. 6 The clinical implication of  this 
accumulative effect is uncertain. Neostigmine has 
been studied at doses between 30 and 80 ~ag.kg -I for 
reversal of  rocuronium. A neostigmine dose of  80 
pg.kg -1 is more effective than 30 pg-kg -1 in reversing 
a deep level of  paralysis. Based on the literature, 
neostigmine 80 pg-kg -1 may have been a better clini- 
cal choice than edrophonium. The kinetics of  rocuro- 
nium are altered by liver and renal disease, 7,8,m,H 
although in flais patient there was no clinical or labo- 
ratory evidence o f  altered renal or hepatic function. 

The development of  reparalysis occurred shortly 
after beginning nebulized epinephrine. Return of  neu- 
romuscular fimction coincided with two events; discon- 
tinuation of  nebulized epinephrine and administration 
ofneostigmine iv. From the clinical course and tempo- 
ral association between paralysis and the recovery of 
neuromuscular function, reparalysis may have followed 
inadequate reversal of  deep neuromuscular blockade, or 
have been an effect of  epinephrine on the neuromuscu- 
lar junction. Clinically, the answer is uncertain, howev- 

er, the most important clinical factors were the analysis 
of  the problem, and a rational course of  therap): 

The adoption of  a vigilant attitude toward patient 
monitoring in the recovery room cannot be over 
emphasized. Vecuronium and atracurium have familiar 
recovery profiles and have perhaps, unkalowingly, 
allowed a less vigilant attitude to have been adopted. 
The pulse oximeter, by providing continuous audio 
and visual output of  the patient's arterial saturation, 
allowed easy vigilance and may have averted a clinical 
disaster. Before adoption of  pulse oximetry, postoper- 
ative weakness or death from the use of  neuromuscu- 
lar blockers was not uncommon. ~2-x4 The PNS must 
be included in the list of  equipment easily available in 
the recovery room to evaluate postoperative weakness. 

Conclusion 
This case demonstrated a case of  postoperative 
reparalysis. The recovery profile of  rocuronium and 
the use of  nebulized epinephrine may have been con- 
tributory. As with all neuromuscular blockers, clini- 
cians may be tempted to reverse deep rocuronium 
neuromuscular blockade and risk possible postopera- 
tive reparalysis. Rocuronium has an accumulative 
effect and this may have contributed to the reparalysis. 
Edrophonium has been shown to be less effective than 
neostigmine in reversing deep levels of  rocuronium 
paralysis, is Neostigmine may have been a better clinical 
choice. Although there are no reports implicating epi- 
nephrine in the development ofreparalysis, the temporal 
association between the development of  reparalysis and 
the recovery following its discontinuation raises clinical 
suspicions. 

The adoption of  a vigilant attitude toward postop- 
erative monitoring cannot be over emphasized. Pulse 
oximetry averted a clinical catastrophe. In the midst of  
an emergency or hectic pace of  a busy recovery room, 
it allows easy monitoring of  SpO 2 providing easily 
interpreted visual and audio data while allowilag other 
tasks to be continued. In the postoperative patient, 
when apnea develops, reparalysis must be considered. 
Diagnosis is made easily with PNS which should be a 
standard part of  all recovery room equipment. 
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