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Try. N m n a o M - a s ~  N~OC~,NO ~,crmN of several commonly employed antibiotics 
is now well established, x Respiratory arrest in humans has been attributed to 
intraperitoneal installation of neomycin, 2,8 kanamycin, 4 and streptomycin, ~,e to 
intraplueral neomycin, 7 and to streptomycin e and intravenous kanamyein, s In 
several isolated instances, neostigmine-resistant curarization occurred in patients 
whoso bowel had been prepared for surgery with oral neomycin. ",18 Respiratory 
failure was observed in an unanaesthetized infant following six oral doses of 
100 rag. of neomycin, n While colistiu sulfate is an effective non-depolarizing 
blocking agent, the sodium salt of the methane sulfonate derivative of colistin 
is devoid of neuromuscular blocking activity, x2 Nevertheless two case's of apncea 
have been described following the administration of large doses of colistimethate 
sodium, xs,~4 This report describes a case of prolonged postoperative apnoea 
resulting from the parenteral administration of this polysaceharide antibiotic. 

C A ~  REPOX~T 

A 49-year-old white female was hospitalized with a history of left flank pain 
of two to three days' duration. Prior to admission she had had intermittent 
elevations of temperature which had been treated with 9. gin. eldoramphenicol. 
When the symptoms did not remit she sought medical aid. 

During the previous 14 years the patient had suffered intermittent attacks of 
pyelonephritis. In 1957 she underwent parathyroidectomy for carcinoma. At that 
time she had symptoms referable to hypercalcaemia, hypophosphataemia, and 
nephrolithiasis. The following year she developed signs of bilateral nephrolithiasis. 
Calculi were passed following endoscopy and ureteral catherization. In 1964 
symptoms reappeared on the left side, necessitating surgical intervention. An 
uneventful left nephrolithotomy was performed. There was a long history of 
hypertensive cardiovascular disease successfully treated with reserpine. 

Other than for the stigmata of previous surgical intervention the physical 
examination was negative save for left flank tenderness. B.P. 140/85, pulse 90, 
respiration 22, temperature 101 ~ F.; the urine, which had a specific gravity of 
1.003, was negative for albumen, acetone, and reducing substances. There were 
2--4 white cells and 1-2 red cells per high-power field. The B.U.N. was 28, 
Hot. 36, W.B.C. 16,200, C1 105 mEq./L., K 4.5 mEq./L., Na 130 mEq./L., 
Ca 8.0 mg.$ creatinine 3.8 mg.$ Ureteral and renal calculi were observed on the 
left side by intravenous pyelography. 

Therapy consisted of sulfisoxazole 1 gin. p.o.q.i.d., chioramphenicol 500 rag. 
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p.o.q.4h., colisthnethate sodium 75 rag. intramuscularly b.i.d., dextropropoxy- 
phene 65 rag. p.o.q.4h, for pain, and acetylsalicylic acid 600 mg. q.4h. p.r.n, for 
elevations in temperature. 

One week after admission the patient, now afebrile, was scheduled for an 
elective left uretero-nephrolithotomy. Premedication, with 100 rag. of pento- 
barbital and 0.4 rag. of atropine was admlni~tered intramuscularly one hour prior 
to surgery. Anaesthesia was induced with thiopental 100 rag. followed by a nitrous 
oxide, oxygen-curare sequence. The trachea was intubated with an 8.5 mm. cuffed 
snow-white tube. Ventilation was controlled manually throughout the 1 hour and 
45 minute operative procedure. A total of 30 mg. of curare was given during the 
first 15 minutes of anaesthesia. Fifty minutes after anaesthesia was established 
with a 7:3 nitrous-oxide-oxygen mixture, the arterial blood gas values were 
P~ o2 116 rnm. Hg, Pa 0o2 13 ram. Hg, pH 7.63. At the termination of the opera- 
tion apnoea persisted in spite of attempted curare reversal with 1.2 rag. of atropine 
and 5 rag. of neostigmine. The patient was transferred to the recovery room 
where she was mechanically ventilated with a Bird Mark 8 respirator. Stimulation 
of the ulnar nerve was indicative of a persistant non-depolarizing type of neuro- 
muscular block (Fig. 1). This response was not altered by the intravenous 
administration of 10 rag. of edrophonium. Arti~cial ventilation was continued 
with 40 per cent oxygen for 2 hours, at which time the arterial Pa coo was 12 mrn. 
Hg, pH 7.60, and P~ o2 375 ram. Hg. Ventilation was decreased in an attempt to 
return the P co2 to the normal range. Within one hour the P~ co2 rose to 23 rnm. 
Hg, the pH fell to 7.46, the P~ o2 was unchanged. At 2 P.M., four hours after termina- 
tion of the operation, spontaneous respiration returned. The response to nerve 
stimulation was normal (Fig. 2). Spontaneous respiration, however, was inade- 
quate, and there was clinical evidence of rapid fatigue of the respiratory muscu- 
lature. Respiration was therefore assisted with the Bird ventilator. A careful 
review of the chart at this time disclosed the prior medication with col/stin 
methanesulfonate (17 doses). Blood drawn for antibiotic levels at this time 
subsequently assayed at 8/zg. per cent. One gramme of calcium chloride was 
administered slowly with constant monitoring of the electrocardiogram. Several 
minutes later the respiration was adequate. The endotraeheal tube was no 
longer tolerated and was removed. An uneventful recovery period followed; 
the patient was discharged on the tenth postoperative day. 

D~SCUSSXON 

The neuromuscular blocking activity of colistin could have been predicted 
on the basis of its structure. Chemically, it is a polypeptide closely related to, 
ff not identical with, the polymixins. 15 Prolonged postoperative neuromuscular 
blockade has not until recently been a significant problem with any of these 
compounds. Because of their inherent toxicity their use has been almost com- 
pletely limited to topical application and to oral administration for "sterilization" 
of the bowel. In both cases absorption is poor. The sodium salt of the methane 
sulfonate of colistin is less toxic than are the other polymi~n~. Its parenteral use, 
in cases of gram-negat/ve infection, therefore, is becoming more frequent. Animal 
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Fxcture 1. Response to ulnar nerve stimulation. A, 
C, and D, single repeative stimuli; B, tetanizing cur- 
rent. There is failure to sustain tentanus (B) and 
marked post-tetanie faciliation. 

B 
Fictuvz 2. Normal response 

to repeative stimulation (A, 
C, and ulnar nerve). Post- 
tetanic facilitation is absent. 
Maintenance of tetanus (B) 
was not recorded due to a 
shift in the base line. 

experimentation indicates that colistin is active in blocking at the myoneural 
junction whereas colistin methanesulfonate sodium is devoid of blocking actions. 
This lack of activity in v/vo has been explained on the basis of its rapid elimina- 
tion by the kidney. 12 Since renal function was depressed in this patient, it was 
thought that her blood level may well have risen to "toxic levels." The blood 
assay of 8 pg. per cent was well within the normal therapeutic range. 

Timmerman, Long, and Pittinger, le using the rabbit sciatic nerve-gastronemius 
found that neomycin, streptomycin, dihydrostreptomycin, polymixin B, and 
kanamycin all produced neuromuscular blockade. This was subsequently con- 
firmed by Sabawala and Dillon 1T who employed human intercostal muscle-nerve 
preparations removed at thoracotomy. Streptomycin and neomycin appeared to 
be competitive blocking agents potentiated by ether and antagonized by neo- 
stigmine. Kanarnycin and polyrnixin B on the other hand appeared to be non- 
competitive. Nevertheless, neostigmlne-resistant blockade has been reported in 
man following istillation of neomycin. ~s In 1948 Brownlee and Bushly ~9 described 
the neostigmine resistant blockade of aerosporin. The failure of heostigmine to 
reverse the blocking action of the polypeptide antibiotics was also noted by 
Adamson, Marshall, and Long. 1~ Since the neuromuscular blockade produced 
by these antibiotics is reversed with calcium chloride, Brazil and Corrado ~~ 
likened the block to that produced by magnesium. More recently Kubikowski and 
Szeniawski, 21 on the basis of electromyographic studies, expressed the belief that 
the antibiotic paralysis is biphasie. A short initial phase of competitive blockade 
is followed by a prolonged period of depolarization combined with calcium 
depletion. This would explain the neostigmine resistence and the reversal by 
calcium salts. 
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SUMMARY 
A case of prolonged postoperative neuromuscular blockade is described in a 

patient who had received the polysaccharide antibiotic colistin methanesulfonate 
preoperatively. The paralysis was neostigmine resistant but responded to adminis- 
tration of calcium chloride. 

1 ~ s ~  
On rapporte un cas de blocage neuromuscu]aire prolong6 chez un malade qui 

avait r e ~  l'antibiotique polysaccharlde (colistim6thate) avant l'op&ation. La 
paralysie ~tait r~sistante ~ la n~ostigmine mais radministration de chlorure de 
calcium 6tait eil~cace. 
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