
CORRESPONDENCE 759 

when the infant demonstrated adequate tone and wake- 
fulness. Upon arrival in the PACU, the infant's temper- 
ature was 36.4~ respiratory rate 30-35 per minute, 
heart rate 180-190 bpm, and the SpO2 was 100% breath- 
ing 0.4 FIO2. The infant's nurse, noting that the/v so- 
lution was not infusing, injected saline through an in- 
jection port. 'Approximately ten minutes later, the 
patient's cry began to weaken and take on a whispering 
quality, at which time a house officer was summoned. 
Within one minute the infant became apnoeic and cya- 
nosed, with a heart rate of 70 bpm. Resuscitation com- 
menced immediately with 100% oxygen administered by 
bag and mask, followed by tracheal intubation. The infant 
made no effort to breath spontaneously and a nerve stim- 
ulator revealed no response to supramaximal tetanic stim- 
ulation. Twelve minutes later one twitch on TOF testing 
returned and /v neosfigmine 0.4 mg was given. Within 
five minutes the patient regained spontaneous ventilation, 
and good physical strength. Nerve stimulation revealed 
four strong twitches and sustained tetanus at 50 Hz. The 
trachea was extubated and the remainder of her post- 
operative course was uneventful. 

Residual neuromuscular blockade is a concern in the 
PACU, ~ but recurarization after seemingly adequate re- 
versal is rare. A retrospective review of 16,700 children 
reported no PACU complications related to residual pa- 
ralysis, 2 nor did a prospective study involving I0,000 chil- 
dren. 3 The weak cry which progressed to apnoea and 
cyanosis, and absence of twitches on train-of-four mon- 
itoring, both of which responded to an additional dose 
of reversal agent, were clear manifestations of recurrent 
neuromuscular blockade. Upon careful review of the fore- 
going events we were unable to fmd evidence of insuf- 
ficient reversal dose, undetected subcutaneous infiltration, 
or administration of other drugs with potential neuro- 
muscular blocking properties (e.g., antibiotics). However, 
we were unable to exclude unintentional administration 
of residual mivacurium in the/v tubing when saline was 
flushed through the injection port. To our knowledge, 
this is the first published report of this postoperative com- 
plication in a paediatric patient. Although a technical 
source of this complication is most likely, an unknown 
cause related to the use of mivacurium in infants cannot 
be excluded and thus it is prudent that anaesthetists care- 
fully monitor infants when using and reversing mivac- 
urium, as sufficient data has not yet accumulated in this 
population. 
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Vecuronium neuromuscular 
block in patients with 
malignant obstructive jaundice 
To the Editor: 
Vecuronium has a shorter duration of action than equip- 
otent doses of pancuronium. ~ The plasma clearance of 
vecuronium is decreased markedly in patients with he- 
patic cirrhosis, 2 and in patients with cholestasis. 3 The 
present report demonstrates a prolonged neuromuscular 
block when vecuronium was used in two patients having 
malignant obstructive jaundice. 

The first patient was a 53-yr-old man, with an ade- 
nocarcinoma of the hepatic duct. The second was a 66- 
yr-old man with cancer of the head of the pancreas. Both 
were scheduled for cholecystectomy and hepaticojejun- 
ostomy. Anaesthesia was induced with thiopentone 5 
rag. kg - I  followed by vecuronium 0.1 rag. kg-I. When 
complete neuromuscular block was achieved, the trachea 
was intubated and anaesthesia was maintained with ni- 
trous oxide:oxygen (3:1), supplemented with fentanyl 2 
gtg. kg-I and intermittent doses of vecuronium 0.015 
mg. kg-'. 

Neuromuscular transmission was monitored by train- 
of-four electromyography (Date.x) of the adductor pollicis. 
In the two patients, vecuronium 0.1 mg. kg -I resulted 
in complete neuromuscular block followed by slow re- 
covery. A T4/TI twitch ratio of 0.I was observed only 
after 45 rain. Subsequent doses of vecuronium 0.015 
mg. kg- '  were required every 25-30 rain to maintain 
T4/T, ratio of 0;1. 

Vecuronium, being monoquaternary, may be relatively 
lipophilic and this may favour its rapid entry into he- 
patocytes. 4 More than 40% of vecuronium injected /v 
is eliminated, mostly unchanged, in the bile. 5,6 Hepatic 
uptake could be the limiting factor for elimination of ve- 
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curonium by the liver, since biliary secretion occurs at 
a slow rate. After the drug has been taken up by the 
liver, it is partially metabolized, stored, and secondarily 
released slowly in the bile or in the hepatic venous blood. 
Therefore, in patients with biliary obstruction, hepatic up- 
take may still continue despite the absence of biliary se- 
cretion. 3 However, an increase in the plasma concentra- 
tion of bile salts has been shown to inhibit the hepatic 
uptake of vecuronium.7 Also, the vecuronium taken up 
by the liver may be redistributed back into the circula- 
tion. 

The present report suggests prolongation of neuromus- 
cular block following vecuronium in two patients with 
malignant severe obstructive jaundice. The prolonged 
block may be attributed to decreased uptake of vecur- 
onium by the liver and/or delayed elimination in the bile. 
A smaller dose of vecuronium may be required to main- 
tain neuromuscular block in such patients, and contin- 
uous monitoring of the level of neuromuscular blocks 
is important. 

Anis Baraka MD FRCA (HON) 
Department of Anesthesiology 
American University of Beirut 
Beirut- Lebanon 

REFERENCES 

i Miller RD, Rupp SM, Fisher DM, Cronnelly R, Fahey 
MR, Sohn YJ. Cfinical pharmacology of vecuronium and 
atracurium. Anesthesiology 1984; 61: 444-53. 

2 Lebrault C, Berger JL, D'Hollander AA, Gomeni R, Hen- 
zel D, Duvaldestin R Pharmacokinetics and pharmacody- 
namics of vecuronium (ORG NC45) in patients with cir- 
rhosis. Anesthesiology 1985; 62: 601-5. 

3 Lebrault C, Duvaldestin P, Henzel D, Chauvin M, Gues- 
non 17. Pharmaeokinetics and pharmacodynamics of ve- 
curonium in patients with cholestasis. Br J Anaesth 1986; 
58: 983-7. 

4 Bencini A E  Houwertjes MC, Agoston S. Effect of hepatic 
uptake of vecuronium bromide and its putative metabolites 
on their neuromuscular blocking action in the cat. Br J 
Anaesth 1985; 57: 789-95. 

5 Bencini AF, ScafAHJ, Sohn YJ, Kersten-Kleef UW, 
Agoston S. Hepatobiliary disposition of vecuronium bro- 
mide in man. Br J Anaesth 1986; 58: 988-95. 

6 Upton RA, Nguyen T-L, Miller RD, Castagnoli N Jr. 
Renal and biliary elimination of vecurortium (OR(} 
NC45) and pancuronium in rats. Anesth Analg 1982; 61: 
313-6. 

7 Westra R Keulemans GTP, Houwertjes MC, Hardonk MJ, 
Meijer DKF. Mechanisms underlying the prolonged dura- 
tion of action of muscle relaxants caused by extrahepatic 
cholestasis. Br J Anaesth 1981; 53: 217-2Z 

CANADIAN JOURNAL OF ANAESTHESIA 

Death and the oculocardiac 
reflex 
To the Editor: 
I read the interesting paper by Arndt and Stock describ- 
ing bradycardia during cold ocular irrigation under gen- 
eral anaesthesia; I and the correspondence from Lang en- 
titled "death from the oculocardiac reflex. "2 Lang was 
able to quote the reference of one death attributed to 
the oculocardiac reflex by Sorenson and Gilmore. 3 1 can 
add references of two more deaths attributed to this re- 
flex. In 1957 Kirsch et al. 4 reported the death of a patient 
during surgery for retinal detachment in whom "fatal car- 
diac arrest developed shortly after the preliminary man- 
ipulation of two extraocular muscles." The other death 
was reported by Bietti, 5 who in 1966, experienced "a case 
of irreversible cardiac arrest in general anaesthesia in a 
boy of eight years (operated upon for recession of the 
medial rectus)." 
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Asystole induced by right atr&l 
injection of thiopentone 
To the Editor: 
Various cardiac dysrhythmias: bradycardia, I atrial fibril- 
lation, 2 and ventricular fibrillation 3 have been reported 
during injection of ice-cold fluid for thermodilution car- 
diac output determination. Recently, a case of asystole 


