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NERAVAL a BRAND OF )r SODIUM was admin i s t e r ed  to 225 paedriatic cases 
in a single inject ion for the  induc t ion  of genera l  a p a e s ~ s i a .  I t  was  e m p l o y e d  
over  a pe r iod  of several  mon ths  in all cases tha t  woulct o rd inar i ly  r ece ive  a 
ba rb i t u r a t e  in t ravenously .  Pat ients  rece iv ing  th iopeh ta l  du r ing  the  six mon ths  
i m m e d i a t e l y  p r e c e d i n g  this inves t igat ion w e r e  used  in ma~ing  compar isons .  T h e  
lack of r andomiza t i on  r ende r s  the  da ta  unsu i t ab le  for r igorous  statist ical  
evaluat ion.  

Age of Patients 
Meth i tu ra l  was  used  in all age  groups w h e n e v e r  a ve in  was  avai lable  for 

v e n a p u n c t u r e  or w h e n  a c u t - d o w n  was running.  Appr~)ximately 40 per  cen t  
of the  pat ients  w e r e  u n d e r  five years  of age; 20 pe r  !cent Were u n d e r  th ree  years  
of age; a n d  10 per. cen t  w e r e  u n d e r  six mon ths  of age. 

Distribution of Cases by Ag~ 
0-7 days ................................ 8 
1 week-6 months ................ 18 
6 months-1 year ................ 8 
1-2 years ................................ 9 

years ................................ 11 
8-4 years ................................ 2,3 
4-5 years ............................... 18 
5-10 years ............................ 88 
10-16 years ............................ 47 

225 
Types of Surgery 

Meth l tu ra l  was e m p l o y e d  be fo re  all types  of opera t iv  e surgery .  All b u t  two 
of  the  in t ra thorac ie  g roup  w e r e  thoraco tomies  for congen i ta l  h e a r t  disease.  

Intracranial ............................ 14 
Surgery of head & neck .... 40 
T & A'S ................................ 26 
Endoscopy ............................ 9 
Intrathoracic ........................ 26 
Intraabdominal .................... 31 
Cystoscopy ........................... 8 
Orthopaedics ........................ 36 
Superficial surgery 

(excluding head & neck).. 23 
Neurological investigation .... 6 
Pogcal venography ................ 6 

225 

1From the Department of Anaestliesia, Hospital for Sick Children~ Toronto, Canada. 
2Clinical Teacher, Department of Anaesthesia, University of Toronto. 
aDonated for this study by the Schering Corp., through the c0urtesy of Dr. W. K. Mac, 

Donald. 
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Premedication 

Atropine alone was gsed in the majority of cases I. No premediCatio/x Was 
employed fo r  those patients r~ceiving ethyl chloride-ether sequence for adeno- 
tonsillectomy and endoscopy. Chlorpromazine and promethazine were used in 
four cases, and PaOatal on two occasions. 

Premedication 

None .................................... 54 
Atropine ............................ 158 
Atropine & Demerol ............ 12 
Atropine & ataraxic ............ 6 

225 
Combinations of A~gents 

Methitural was used alone on one occasion. I t  was given as an Immediately 
preanaesthetic hypnotid to 41 patier~ts. The majori~ of patients received a 
relaxant, nitrous oxide-oxygen, with or without a volatile agent in addition to 
methitural. 

Methitural 
AlOne 
W!th e~yl chloride cther 
With rel~xaSr/t, N20:O 2 

N20:O 2 and TCE 
N20:O 2 and ether 
N gO: O z and Fluothane 

With N2f):O o and volatile agent 
With su~einyleh61ine and O z 

PROPEtlTIES OF METmTLmAL 

25 
66 
48 
88 

1 
41 

167 
9 
7 

225 

The properties listed bel.ow have all been noted ip~ series of adult patients 
(1, 2, 8, 4, 5, 6, 7). Co~pared with thiopental, they are: (1) a more prolonged 
period for induction; (2) a relative ' " potency of about 70 per c, ent; (8) an m- 
creased incidence of copghing, hiccoughing and sneez!ng during induction; (4) 
pain at the site of injection when concentrations greater than 2.5 per cent are 
used; and (5) a short6r duration of action characterized by a faster, clearer 
recovery, free from "nangover". 

CLINICAL OBSERVATIONS 

Experience-with children has confirmed the observations made on adults and 
noted above. 
(1) Duration of, induction. ]Loss of consciousness was noticeably slower than 
that to which we have]become accustomed with thioFental. In smaller children 
this constituted a drawback. The prolonged presence of a needle in the arm 
resulted in a number of patients becoming restless. As a result, physical restraint 
was sometimes required, and this in ~_m increased the degree of apprehension. 
In order to avoid this disa, dvantage injections .at ~ more rapid rate were 
attempted with results noted in section 8 below. 
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(9.) Potency. The average induction dose in this series was 5.8 mg./lb, as 
compared with 8.8 mg./lb, of thiopental used in similar cases. These figures give 
a relative potency of 72 per cent. 
(g) Respiratory irritation. The effects of a slow induction with a 2.5 per cent 
solution were noted in section ( 1 ) above. Increasing the ra|e of injection resulted 
in a brief bout of coughing or sneezing in most eases. Coughing was also 
observed in eight of the ten patients that received a 5 per cent solution. In no 
case did coughing persist, nor did laryngeal or bronchial spasm occur. In two 
cases coughing was sufficiently forceful to dislodge the needle from the vein, 
necessitating a second puncture for the administration of a relaxant. 

Hiccough was also encountered, lasting fifteen minutes in one case. On other 
occasions it was abolished either by the short period of apnea accompanying 
intubation or by a short period of hyperventilation. 

Coughing, sneezing or hiccoughing occurred in a total of 9,8 cases, an incidence 
of 10 per cent. While these phenomena disturb the smoothness of the induction 
they do not constitute a serious eontraindieation to the use ef methitural. 

Spasm of the masseters was encountered once, and retching without vomiting 
on two occasions. 
(4) Painful injection. Pain at the site of injection occurred in two patients. One 
patient receiving a 2.5 per cent solution had had multiple venapuncture~ in the 
same vein preoperatively. The other incident occurred during the iniection of a 
5 per cent solution. 
(5) Duration of action and recovery. Statistically valid conclusions with respect 
to the duration of action of methitural relative to that of thiopental cannot be 
drawn from this study. The impression gained, however, was that methitural was 
relatively shorter in action. The evadence from the two largest and most nearly 
homogeneous groups in the series follows. 

(a) The author's "routine" anaesthetic for cases not requiring abdominal 
relaxation has been a barbiturate inductaon with sufllcient relaxant for either 
intubation or pharyngeal relaxation followed by nitrous oxide-oxygen-trichlor- 
ethylene by a non-rebreathing technique. The latter has been continued through- 
out operation unless tachypnoea has occurred. Ether, additional barbiturate, or 
Demerol has then been given as a supplement. 

During the period of this study 123 patients premedicated with atxoplne alone 
were anaesthetized by the method outlined above for operations lasting between 
60 and 90 minutes. Thiopental was used for 83 of the patients and methitural for 

TABLE I 

PATIENTS GIVEN A BARBITURATE RELAXANT ~N,r20 02 TCE 

Thlopental Methltural 

Number of cases 83 40 
Supplemented 12 18 
Unsupplemented 71 22 
Average dosage ( m g / t b  ) 3 8 5 3 
Relatwe potency (%~ 100 72 
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40. Almost 50 per cent of :flae latter required some supplementation (Table I'). 
In almost every case this was necessary during the first 9,0 minutes of anaesthesia. 
This result was in contrast to the small proportion of patients iequMng supple- 
mentation following induction with thiopental. In the latter group the need 
almost never oeeurred during the first 415 minutes of anaesthesia. 

In both the supplemented and unsupplemented groups ther e was a greater 
percentage of fully coherent patients five minutes following the termination of 
anaesthesia when methitural was used. The average recovery times in both 
groups were shorter wher~ methitaaral was administered (Table II ). 

T A B L E  II  

I~.ECOVERY PERIOD FOR PATIENTS IN TABLE [ 

~C, upp l emen ted  U n s u p p l e m e n t e d  
l e  

T h m p e n l a l  Me th l tu ra ]  Th lopen ta l  Me tha tu ra l  

N u m b e r  of cases 12 18 71 ').2 
Percentage  awake  

wt thm 5 minutes  30 0 50 0 37 5 71 0 
A~ erage recovery  

tm~e m lnlnutes  16 0 11 5 14 3 7 5 

(b)  Table III reveals the average duration of unconsciousness of a group of 
patients undergoing superficial procedures of short duration. Methitural was 
given to 26 patients, and ~f~peatal  to 25. Both groups received nitrous oxide- 
oxygen-tnchlorethylene in addition to the barbaturate. Those receiving methitural 
had a shorter average period of unconsciousness. 

T A B L E  I I I  

Th~opental  M e t h l t u r a l  
i 

Number  of ('ase~ 25 26 
Axer<tge r ( r a g / l b  ) 3 5 4 8 
Axerage  ct~ratlon of untonsctousness  in tnmtl tes  33 3 25 2 

We believe that these results lend clinical support to the contention that 
methitural possesses a shorter dm'ation of action than does thiopental. 

A quahtative dlfferenee in the reeovery from methitural anaesthesm has been 
claimed. The finpression gained was that patients who received methitural had a 
more rapid return of full consciousness., Patients indueed with thiopental 
frequently fall asleep after regaining consciousness affd reqmre' rousing from 
time to tnne This situation was unusual in the patients induced with methi~ral .  
Several older children who had previously receaved thiopental volunteered 
that they felt more alert when methitural had been used. 

Methitural before Open Drop Anaesthesia 

Forty-one children were given just enough methitural to induce sleep before 
proeedmg with open drop ethyl chloride--ether anaesthesia. The average dose 
-+- S D. was 3.15 • 0.g2 mg./lb. All patients were light enough to react to 
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the ethyl chloride inductNn by exhibiting withdrawal reflexes. Laryngospasm, 
coughing and breath-holding were noticeab]y absent. There was no respiratory 
depression at this level of ~losage, and stage III plane 2 anaesthesia was rapidly, 
established. All patients regained their laryngeal and cough reflexes on the table. 
The recovery period was not prolonged and averaged 8.6 minutes. There was 
no memory of the inhalation induction. 

Methitural for Portal Venography 

During splenic puncture movement of the organ may result in laceration of 
the capsule and intrapentoneal haemorrhage For this reason, apnoea of approxi- 
mately 50 seconds duration is desirable for the recording of splenic pressures 
and the rejection of radio-opaque dye for portal venography. The injection of 
0.4 mg./lb, succinylcholine has been used to induce such periods of apnoea. 
Immediately preceding the administration of the relaxant unconsciousness has 
been produced in six patients with methitttral in doses averaging 4.2 mg./lb. 
Five patients were fully conscious within five minutes of giving methitural. 
The sixth was fully conscious within eight minutes. 

Methitural in Hypothermia 

Patients induced with thiopental and subsequently cooled to 27--81 ~ C. have 
in many cases failed to regain consciousness until rewarmed to 844-8'5 ~ C. All 
cases subjected to hypothermia following induction ,~dth methitural have re- 
gained consciousness immediately following the termination of nitrous oxide- 
oxygen anaesthesia, even at 29 ~ C. 

Infants undergoing major surgery tend to become hypothermic. Several in- 
stances of prolonged recovery have occurred in the past when thiopental was 
used in this group. All infants induced with methiharal have awakened im- 
mediately following the termination of anaesthesia at temperatures of 88-84 ~ C. 

The hypothesis is that methitural, unlike thiopental, is almost completely 
eliminated during the cooling period, and that there is little residuum to be 
metabolized during rewarming. We feel that this is an advantage, since the 
conscious patient is able to move about, cry and expand his lungs fully, and 
thus assist in the rewarming phase. 

SUMMARY 

Experience with methitural sodium in 225 children ranging from one day 
to sixteen years of age indicates that this agent may be safely administered to 
all age groups and for all procedures in which other barbiturates are not con- 
traindicated. 

The annoyances of induction are the same as those reported for adults. 
coughing, sneezing, hiccoughing, retching, and pain at the site of injection. 
The prolonged induction period was a disadvantage in some children who were 
apprehensive and restless. 

Our experience lends clinical support to the contention that methitural has 
a shorter duration of action than does thiopental. This property offers some 
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advantage to those patients who may become hypothermic during operation, 
either deliberately or incidentally. It is of no advantage in no~aaothermic cases 
lasting longer than thirty minutes, but {s of value in shorter pro,~edflres, partic~t- 
larly for out-patients. 
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