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A SEVERELY :HANDICAPYEn PA'ITI~.NT was recently presented to us for a eholecys- 
tectomy. His disability posed an interesting problem in anaesthetic management, 
for he suffered from a complete residual paralysis 6f all four limbs, the abdominal 
wall, and the costal muscles as a result of acute poliomyelitis which he had 
contracted in August, 1953. 

After perusal of the literature we were unable to find any details of pre- 
operative, operative, and post-surgical management for this type of case. For 
this reason we feel that. this presentation may be of interest. 2 

CASE HISTORY 

The patient, a 52-year-old white male, was admitted to St. Boniface Hospital on 
November 11, 1957, with a diagnosis of eholelithiasis and chronic eholeeystitis. He gave 
a typical history extending over two ),ears, with increasing frequency of attacks of pain 
in the preceding few months. 

His -grevious surgical history was as follows: an appendectomy in 1945, a gastrectomy 
in 195,9, and a mastoid revision in April, 1953. All results were satisfactory. 

In August, 1958, he developed acute anterior poliomyelitis ~hieh required manage- 
ment in a respirator for eight and a half months. Paralysis was pcrmanent and complete, 
extending from D4 downwards. He was eventually discharged fir 1954. 

Physical examination of the chest wall showed wasting of fae intercostal muscles. 
His diaphragmatic movement was good. The hang fields were clear. His vital eapaci~ 
was 2,235 ml., or 58 per cent of his normal prechcted value. His timed vital capacity 
was normal, indicating that his pulmonary insufficiency was .due to muscular atony and 
not to bronchospasm. His maximum breathing capacity was 47 6 L./min An X-ray of 
his chest showed left wmtricuJar prominence, and elongation and broadening of the 
aorta. Linear atelectasis was noted at the left base, and there was evidence to suggest 
bronchiectasis in the left lower lung. Emphysematous bullae were noted in both apical 
regions, more marked in the right. Except for an elevated sedimentation rate (76, 
Westergren), his blood picture was normal. 

2~N'A,ESqLI:IETIC MA_NAGEMEN'I 

For sedation, the night pr~[or to operation, he was given Tuinal| 100 mg, orally. 
One hour before the operation he received promethazine $0, rag., and atropine 
sulphate 0.4 mg. intramuscu~larly. 

One litre of 5 per cent glucose in water was started intravenously. The patient 
was then induced wit// 150 mg. of, thiopental sodium, followed by 15 rag. of 
succinylcholine. At the same time 100 per cent oxygen was delivered by mask. 
When paralysis was complete, the larynx was sprayed with 2" ml. of 2 per cent 

1St .Boniface Anaesthetic Clir,~c, Wi'nnipeg, Man. 
2The authors wish to thank Dr S. S. Pelkoff for permission to dxscuss his patient in thas paper. 
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Pontocaine Hydrochloride| and intubated with a number 10 cuffed Magill endo- 
tracheal tube. He was maintained on a semi-closed system of nitrous oxide and 
oxygen, in a 4:2 litre mixture, and intermittent doses of thiopental. Small incre- 
ments of succinyleholine were given to allow controlled respiration, using the 
Jefferson respirator. The latter was set to exert ;a positive pressure of 15era. H20 
and a negative pressure of 5 era. HeO at a rate of 20 per minute. 

The small intermittent doses of thiopental were given to supplement the 
nitrous oxide in order to maintain the stage of analgesia. The eyelash reflex was 
present throughout the operation which lasted one hour aad fifteen minutes. 

A total of 400 mg. of a 2~A per cent solution of thiopental and 60 rag. of 
suceinylcholine were used. 

His pulse and blood pressure were recorded every five minutes. At the begin- 
ning of the operation the systolic pressure was 120 mm. Hg and his pulse 100 
per minute. Upon completion it was 110 mm. Hg and 85, per minute. There were 
no fluctuations recorded during the procedure. 

After the peritoneum was closed, one polyethylene tube was placed along the 
rectus sheath, and two others at each corner of the incision. The free ends 
were taped clear of the incision and dressing, and through each 5 ml. of a 
2 per cent solution of Procaine were injected. 

A 3 ml. mixture, containing 100 mg. of piperidine plus 1.0 mg. of levallorphan, 
was prepared; 1 rnl. of this was given intramuscularly 25 minutes prior to the end 
of the operation. 

After a careful supralaryngeal toilet, the endotracheal tube was removed. The 
patient was conscious but drowsy, and complained of moderate pain. A further 
0.3 ml. of the piperidine-levallorphan mixture was given intravenously. 

Over a period of 6 minutes 150 rag. of B-methyl B-ethylglutamide (Megimide) 
were given intravenously. Very shortly after the administration of this drug the 
patient was completely awake, exhibiting no drowsiness, and showed retttrn of 
Iris usual diaphragmatic excursions. The patient was transferred to the post- 
anaesthetic room in excellent condition. 

POSTOPERATIVE MANAGEMENT 

For the control of pain the patient received the following drugs: (a) 5 ml. 
of 2 per cent Procaine were injected into each of the polyethylene tubes-this was 
required approximately every 4 hours; (b) Pipericline 50 rag. plus 0.5 rag. of 
levallorphan-this was needed 15 times throughout the 16 days of postoperative 
period. 

To combat pulmonary complications, aminophy.lline suppositories, broncho- 
dilators, and physiotherapy were continued .throughout the postoperative period. 

Arterial blood pH and CO2 content and C0e tensions were determined on the 
first and second postoperative days and found to be withi2a normal limits. On the 
fourteenth day the vital capacity and maximum breathing capacity were some- 
what reduced, compared with the preoperative record. 

The patient was discharged sixteen days after his operation. 
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D I s C U s s I o N  

The marginally existing patient, such as we have here, is intolerant of any 
further discomfort or pain, superimposed upon his present :lisability. He is 
naturally much concerned about the outcome of his proposed major surgelry. He 
is psychologically and physieally an anaesthetic challenge (1). 

The problem was to decide what aiaaesthetic technique would allow surgical 
intervention with the minimum of physiological imbalanc,~, particularly of the 
respiratory system, and allow pain-free normal respiratory function in the post- 
operative period. 

Crasilneclr has sugge,;ted hypnosis or hypno-analgesia be used in such cases (2). 
Although we feel that hypnosis has a deilmte role in anaesthesia, we did not 
think that this particular patient was suitable for hypnosis nor was our experience 
in this method sufl~eientL. 

Explanation and assurance did not remove a deep-seated anxiety concerning his 
operation. For this reason, plus the usual contraindicafions for high spinal or 
epidur~l analgesia, the,;e regional techniques were thought to be unsuitable (8) 
Thiopental was used for induction in order to avoid excitement and psychological 
trauma and further to ensure a smooth induction. Nitrous oxide was the obvious 
choice of inhalational agent for it is non-explosive and non-irritative, and can 
be used in high iflows with the Jefferson respirator. Our aim was not to establish 
anaesthesia but to remain in plane 3 of the stage of analgesia (4). Ideally, verbal 
contact shbuld be upheld in order to be certain that the patieht is in analgesia. In 
this case slight movements of the facial muscles were present, as well as a 
somewhat reduced eyelash reflex. Through previous experience these signs were 
presumptive evidence of analgesia. Several workers have demonstrated the value 
of this anaesthetiq technique especially for the poor risk and geriatric case (5, 6). 
It has been found that the~e is minimal depression 6f the cardiovascular and 
central nervous systems, with marked reduction ill reflex activity (7). 

The small dose of sueeinyleholine was suiiieient to allow smooth endotracheal 
intubation, and controlled respiral~ons with the Jefferson respirator. As the total 
dose was 60 rag., there Was little likelihood of immediate po,;toperative respiratory 
depression. 

Some may object to the use of Megimide in the attempt to reverse the effect 
of thiopental, and it is admitted that there is a great deal 6f controver,:y con- 
cerning the exact mechanism of Megimide. Recent studies have suggested its 
use to "reverse" thiopentai[ anaesthesia, and have demonstrated its ,clinical 
advantage (8, 9). One of us (1R. S,. L.) used this drug to reverse buthalitone 
sodium anaesthesia on out-patients almost daily ~or one >*ear with excellent 
results. Doses from 500 rag. to 1.000 mg. of buthalitone 'were counteracted by 
doses of 50 rag. to 9,00 rag. of Megimide. This drug is probably not a speeifie 
barbituate antagonist, but in some way it performs its counteraction by central 
stimulation. This action is unlike that of analeptics, which raise the blood pressure 
and induce hyperpyrexia. There oan be no doubt concerning its d~amatio effect 
upon reflex activity and respiration following barbiturate anaesthesia, which was 
clearly demonstrated with this patient. 
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After the operation the patient immediately gave verbal indication of our next 
problem: the control of his postoperative pain. It was realized that if the usual 
dose of narcotic was used the tidal volume would be seriously reduced; on the 
other hand, if it was withheld, the vital capacity would still be reduced through 
splinting of the diaphragm. 

Eekenhoff has pointed out that it is important in the patient with normal 
respiratory function to avoid the development of respirator,/ acidosis (10). In 
this case it was vital to avoid tidal volume reduction either by under- or by over- 
sedation. 

Several opiate antagonists have recently been synthesized, and we have had the 
opport~mity to use levallorphan tartrate (Lorfan| in conjunction with narcotic- 
supplemented anaesthesia, and also in the postoperat~ive period. Although the 
mode of action of these antagonists has not been clarified, reports show that they 
do reverse the respiratory depression (11, 12). These drugs, we feel, are a great 
step forward in the endeavour to allow pain to be relie~eed without the concomi- 
tant respiratory depression. 

For the first two days after the operation local wound .analgesia was successfully 
achieved by the already described polyethylene tube irrigation: 83.3 rag. of pipe- 
ridine combined with 0.88 mg. of levallorphan were administered 5 tithes in the 
first 48 hours after the operation. We felt that this small amount of narcotic given 
for pain relief indicated the efficacy of the wound analgesia. 

The authors realized that the major problem would arise in the postoperative 
period when depressive analgesia would be necessary to control severe pain. A 
tank respirator was kept on the ward should it become necessary, but at no time 
did the patient's condition warrant its use. 

SUMMARY 

The anaesthetic management of a severely handicapped post-poliomyehtic 
patient for major surgery has been described. The method is described in detail, 
with comment on the operative and postoperative management. 

Emphasis has been placed on a rapid return to conscltousness following surgery, 
and to pain-relief from the abdominal wound without respiratory depression. This 
was accomplished by two methods: (a) irrigation of the wound with local 
anaesthetic solution as reql~ired~ (b) the use of a Pethidine-Lorfan mL,:ture 3 

R~sv~A 
Nous avons essay~ de presenter la technique anesth~sique et le m~nagement 

post-op~ratoire d'un patient atteint d'une severe insuflasance pulmonaire et dont 
l'~tat n~eessitait une chol~cystectomie. 

L'insufllsance pulmonaire de ee patient est le r~sultat de la poliomy~lite subie 
en 1953. L'examen m~dical et les ~tudes sur la f0nction pulmonaire ont r~v~l~ la 
diminution de sa capacit6 vitale et respiratoire. 

aThis mixture is now available in a ready-mixed ampoule, Pethllorfan| 
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L'anesth6sie se compo,mit de Pentothal, de nitride oxide, d'oxyg~ne et de 
meperidine. L'effect d~pressant de Pentothal a ~t~ revers6 pa~ Megimide, I'ind~- 
sirable action de meperidine sur la respiration a ~t6 revers6 par levallorphan. 
Succinyl choline HC1 a ~t~ employ6 pour obtenir la relaxation .musculaire. 

Les soins post-op6ratffs qui impliquaient le soulagement de la douleur sans 
toutefois r~duire daVantage le capacit6 vitale du patient ont ~t6 administr~s de la 
fa~on suiv, ante: (a) les cath6ters polyethelene, q ~  ~taient p'lac~s dans l'incision 
lorsque celle-ci fiat close, ont ,~t6 in'ig~s avec 2% de Procaiile; (b) 50 mg. de 
meperidine plus 0.5 nag. de levallorphan ont 6t6 administr6s pour le douleur. 
Finalement une vigoureuse physioth6rapie a ~t~ administr~. 

La gu~rison s'est produJ.te sans impr~v'us et l'6tude post-op6rative de la fonction 
pulmonaire n'a indiqu6 aucm~e signi~ante r6duction compar~e ~t celle faite 
d'avant l'op6ration. 
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