
M E T H O X Y F L U R A N E  IN O B S T E T R I C A L  
A N A E S T H E S I A  A N D  A N A L G E S I A *  

A. ROMAGNOLI, M.D., AND D. IKORMAN, M.D.-~ 

IMMEDIATELY AFTER the studies conducted by Van Poznak and Artusio in 
1960 ~ many  clinical studies of methoxyf lurane appeared in the medical  press. ~'-6 
The tone of the reports varied from very favourable to dubious.  In spite of the 
uncertains of these early reports, we decided to invest igate the role of methoxy-  

" flurane in obstetrics. 
The case room in our hospital  is equipped with McKesson  anaesthet ic  machines  

and Cyprane inhalers, both of the demand-f low type.  Our first step was  to estab- 
lish the minute  volume in the second stage of labour. After test ing m a n y  patients ,  
we concluded that  the majority exchange 14 L . /min .  with some going up to 
20-24  L . /min .  and down to 8-10  L . /min .  Then  we sought  to determine the 
concentrations o f - m e t h o x y f l u r a n e  delivered by the two apparatuses  under 
different circumstances and at various settings.  Figure 1 shows the results we 
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FIGrRE 1. Cyprane inhaler, full on. 
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obtained from the Cyprane inhaler at three different flows, which correspond to 
the max imum,  min imum,  and average minute  vo lume as we found them. W h e n  
the minute  volume is 8 litres per minute  the concentrat ion  remains steady at 
0.8 per cent; when the minute  vo lume is at its m a x i m u m  of 20 litres per minute ,  

*Supplied as Penthrane by Abbott Laboratories Ltd., Montreal. 
tDepartment of Anaesthesia, Jewish General Hospital, Montreal. 
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the concentra t ion is initially at  1.15 per cent  and decreases rapidly to 0.35 aer  
cent  because of the cooling effect, where it ret!mins thereafter ;  and finally, wi+th 
the minute  volume at 14 litres per minute  we found the initial concent ra t ion  to 
be 0.85 per cent,  levelling off quickly at  0.42 per cent.  These concentra t ions  did 
not seem to be affected by the position of the inhaler in the hands of the pa t ien t  
or nurse. Even at  the highest flow, the amoun t  of anaesthet ic  inhaled is adequa te  
to produce a haze of consciousness and analgesia, while at  the lowest flow, in 
view of the lower cooling effect, the concentra t ion is much higher  bu t  the total  
quan t i ty  of anaesthet ic  inhaled is less, therefore achieving the sa me result. Tdae 
set t ing was full on at  all times; any th ing  less resulted in inadequacly. I t  was noted 
tha t  the analgesic effect lingered between pains, which is in keeping with the 
stow induction and slow recovery generally noted so far with this agent.  

The vaporizer model 965 of the McKesson machine was also tested for delivered 
concentrat ion.  The  flow of gases was main ta ined  at  5 mm. Hg pressure th roughout  
for ease of s tandardizat ion.  Figure 2 shows tha t  at cons tant  tempera ture ,  the 
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FmURE "2. McKesson ether jar H-1597, flow 5 ram. Hg pressure, \apori~er model 965. 

different settings, one to eight, give concentra t ions  varying from 0.13 to 1.12 per 
] 

cent  when the readings were taken at  one-mia~tte intervals.  If, instead, the read- 
ings were taken at  five-minute intervals,  the concentra t ions  varied from 0.1 to 
1.1 per cent,  proving the constancy of the results. When the t empera ture  was 
allowed to vary  (Fig. 3) the results were still comparable  though slightly lower, 
showing tha t  the appara tus  has inadequate  tempera ture  compensat ion.  
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FiGUrE 3. McKesson ether jar H-1597, flow 5 ram. Hg pressure, vaporizer model 965. 

Dur ing  the admin i s t r a t ion  of the  anaes the t ic ,  we found t h a t  the pa t i en t  cou ld  
be induced  and ready for the  appl ica t ion  of forceps in three minu te s  p rov ided  the  
concen t ra t ion  was kep t  a t  1 per cen t  for t h a t  period of t ime.  The  p a t i e n t  was then  
in a l ight s tage of anaes thes ia  bu t  the  analgesia was adequa te .  Af ter  the  de l ive ry  
of the  head, the  concen t ra t ion  could then  be lowered-eto app rox ima te ly  0.4 per  
cen t  by  moving  the  se t t ing  on the vaporizer  from n u m b e r  8 to n u m b e r  4. T h e  
anaes the t ic  could be to ta l ly  d i scon t inued  a t  the beg inn ing  of su tu r ing  of the  
epis io tomy,  and the pa t i en t  could be awake wi th in  two to four  minu tes .  N i t r o u s  
oxide and oxygen,  65 and 35 per cen t  respect ively,  were used to vapor ize  the  
methoxyf lurane .  In this manner ,  we have  admin i s t e red  345 anaes the t ics  for 212 
normal  deliveries, 16 mid-forceps,  87 low forceps, 11 breech presen ta t ions ,  5 tw in  
deliveries, and  11 manua l  removals  of re ta ined  p lacen tas  (Table  I). The  average  
dura t ion  was 26 minu tes  and 10 seconds. We supervised the a d m i n i s t r a t i o n  of  

TABLE I 

C A S E S  D O N E  W I T H  M E T H O X Y F L U R A N E  

Normal deliveries 212 
Mid-forceps 16 
Low forceps 87 
Twin deliveries 5 
Breech deliveries 14 
Man. rem. placenta l i  

Total anaesthesia 345 
Analgesia 300 

Grand total 645 
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analgesic concentrat ions for the first hundred  cases, until  we fe]t cer ta in  tha t  it 
could safely be left in the hands  of the nursing staff. The average dura t ion  was 
20 minutes. 

The results derived from this series of 645 cases were very consis tent  and most  
gratifying. We did not  encounter  any al terat ion of cardiac r h y t h m  or blood 
pressure. The  respiration was not  depressed, as we often demons t ra t ed  by means 
of the Wright ' s  respirometer.  There  was no effect on the uterus,  no effect on the 
foetus, no depression of the laryngeal  reflexes, no irri tat ion of the airway.  There  
were only eight cases of post-operative vomit ing,  one of whom was retchir~g before 
the adminis t ra t ion of the anaesthetic.  Six babies needed various forms of resusc~a-  
tion and five were stillborn in different degrees of macerat ion.  Two pat ients  had 
eclamptic  seizures before delivery.  We had one case of an unexplained cyanosis 
of the lips and upper limbs, which developed at  the end of the pr@cedure while the 
pat ient  was still asleep, in spite of good respirations, normal  Ipulse and blood 
pressure, and the adminis t ra t ion  of pure oxygen. I t  persisted flor some minutes  
and disappeared suddenly  with no sequelae. Al though we do no~ wish to a t t e m p t  
an explanat ion of this phenomenon,  We would like to point  out  l~hat this cyanosis  
disappeared locally on gentle massage, indicat ing tha t  it was a pdripheral vascular  
effect. 

The  pat ients  never objected to the odour  and had a pleasant  memory  of the 
anaesthet ic  sequence. 

Once more we wish to point  out  t ha t  our concent ra t ion  for anaesthes ia  never  
exceeded 1 per cent  and even this never  lasted longer than four or five minutes ,  
while the main tenance  varied from 0.4 to 0.6 per cent .  The analgesic concent ra t ion ,  
on the other  hand,  was main ta ined  at  0.42 per cent.  Al though these levels are far 
below those recommended by other  authors,  they  produced the good results  t ha t  
are expected of modern  anaesthesia.  We venture  to suggest  t ha t  the reason why  
we were able (to achieve these results with so much safety for the pa t ien t  and com- 
fort for the oi~erator at  such low concentra t ions  of methoxyf lurane m a y  possibly 
lie in the fact tha t  the obstetrical  pa t ient  is suffering from "physiological  pain."  
The mother- to-be reaches the del ivery room after approximate ly  nine months  of 
emotional ,  psychological, and biologmal preparat ion.  This experience is most  
anxiously awai ted and a great  joy is derived from it, because it is the fulfi lment 
of life. These pat ients  are usually most  eager to co-operate in every  possible way.  
On the other  hand,  a y a t i e n t  who undergoes a surgical procedure,  though he may  
approve and accept  it as a means to an end, often fears it and rebels against  it 
organically and subconsciously. The  muscles are taut ,  the emotions are tense, 
fear is a t  its deepest;  this is "pathological  pain ,"  the real pain, which requires 
deeper anaesthesia and greater  concentra t ions  of agents.  

I t  is pract ical ly impossible to achieve overdosage by this method,  a l though it is 
somehow a different technique.  The  anaes thet is t  mus t  learn to master  the peculiar  
physical and pharmacological  character is t ics  of methoxyflurane.  I t  is, our opinion 
tha t  lack of this knowledge may be the cause of some failures and misiudgnqents 
in respect to this drug. The obstetr ical  staff of our hospital  has regarded methoxy- 
flurane anaesthesia favourably.  The obstetr icians as well as the nursing staff felt 
tha t  labour was never arrested or even delayed,  a l though on some occasions it 
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was not iced t h a t  some pa t i en t s  r a t h e r  en j oyed  the  d e t a c h e d  s t a t e  t h a t  the  v a p o u r  
would  cause.  

To  conclude ,  our  645 cases in which  this m e t h o d  was  used p roved  to us t h a t  
m e t h o x y f l u r a n e  is a safe anaes the t i c  and  analgesic  agen t  in obste t r ics ,  because  
of the  low concen t r a t i ons  t h a t  can be admin i s t e red .  I t  is conce ivab le  t h a t  anaes-  
the t ic  drugs  t h a t  are  now cons idered  unsu i t ab le  in obs te t r ics  m a y  be b e t t e r  
accep ted  if a t echn ique  is found t h a t  lends itself to the  d i f fe ren t  r e q u i r e m e n t s .  

SUMMARY 

M e t h o x y f l u r a n e  was used to p roduce  anaes thes i a  and  analges ia  for 6~5 obs te t -  
rical cases. T h e  low c o n c e n t r a t i o n s  used af forded good resul ts  and  absence  of 
side-effects.  T h e  m e t h o d  and  the  resul ts  are  discussed.  

R~SUMI~ 

Les au t eu r s  on t  utilis~ le m ~ t h o x y f l u r a n e  pour  produi re  ]l'analg6sie e t  l 'anes-  
thdsie obstdt r ica les  chez 645 malades .  

Ils o n t  6tabli  que  la ma io r i% des malades ,  au deuxi~me s tage  du  t r ava i l ,  
conse rven t  un  v o l u m e / m i n u t e  resp i ra to i re  d ' env i ron  1 t l i tres avec  un n : i n imum 
de 8 ~ 10 litres e t  un m a x i m u m  de 20 t~ 24 litres. Ils o a t  alors d6 te rmin6  les con-  
cen t r a t i ons  de m 6 t h o x y f l u r a n e  fournies  par  l ' i nha leur  C y p r a n e  e t  te d6bi t  
d o n n e r  avec  l 'apparei l  h anesth~sie  M c K e s s o n  pour  d o n n e r  une  a t m o s p h g r e  
~quiva len te  au v o l u m e / m i n u t e  respi ra to i re .  Au d6but ,  le m 6 t h o x y f l u r a n e  ne 
dbpassai t  pas des c o n c e n t r a t i o n s  de 1 pour  cent .  U n e  c o n c e n t r a t i o n  de 1 pour  
cen t  p rocure  une anesth6sie  adf iqua te  en trois m i nu t e s  ~pour app l iquer  un  forceps  
et,  aprils l ' a c c o u c h e m e n t  de la rate,  la c o n c e n t r a t i o n  peti t  ~tre d iminu~e/~ 0.4 pour  
cent .  Pour  vapor iser  le m~thoxyf lu rane ,  on a employ6  un mfilange de p r o t o x y d e  

et  d 'oxyg&ne dans  la p ropor t ion  de 65:35. 
Chez aucun  de ces cas, les a u t e u r s  on t  observ6 des modi f i ca t ions  du  r y t h m e  

card iaque ,  de la tension art~riel le ou de la respi ra t ion .  On n ' a  notd  a u c u n  effet  
apprdciable  sur  l 'u tdrus  ou sur  le foetus.  Cet  agen t  s 'est  av&6 accep tab le  pour  

les malades .  
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