
CLINICAL EVALUATION OF M E T H O X Y F L U R A N E  
IN OBSTETRICAL ANAESTHESIA:  A REPORT ON 500 CASES* 

MICHEL BOISVERT, M.D., B.PH., AND FERNANDO HUDON, M.D., F.R.C.P.(C) 

EVER SINCE the introduction of methoxyflurane (Penthrane, Abbott) ,  many 
reports have been published on its characteristics, advantages, and disadvantages 
in surgical anaesthesia. But, aside from a brief reference, 1 the first pre- 
liminary report on the somewhat extensive use of methoxyflurane in general 
anaesthesia for obstetrics was that  of Hudon2 The promising results obtained 
in that  series induced the author and the members of his staff to pursue further 
investigation. The object of this paper~is to give a detailed account of the clinical 
results obtained in a series of 500 unselected consecutive anaesthetics using 
methoxyflurane in obstetrics during 1961. 

TECHNIQUE 

Three different techniques were used. The first two techniques were performed 
in view of the possibility of the use of methoxyftur~ne outside of the hospital.. 

1. Use with Trilene Inhaler. Penthrane was substituted for Trilene in the in- 
haler and the mother performed her own anaesthesia during the first stages of 
labour. The analgesia obtained during pains was rapid in onset ~and highly 
satisfactory. Furthermore, Penthrane used in this way did not alter, the rhy thm 
and efficiency of the uterine contractions and consequently the pr.ogress eft'tabour. 

9,. Open-drop technique. Open-drop methoxyflurane anaesthesia was carried 
out on five occasions with the Yankauer open-ether mask. Oxygen at the rate of 
2-4 liters per minaate was delivered under the mask through a rubber catheter. 
The amount  of drug necessary to induce and maintain the desJtred level of 
anaesthesia (which extends from the first stage to the first plane of the third 
stage) was minimal (20 then 10 drops per minute). The induction was fast (un- 
consciousness supervened in a matter  of 60 to 90 seconds). 

This technique is perfectly suitable for deliveries at home under the supervision 
of the at tending physician. It does not involve the toxic effects of chloroform 
nor the tedious side-effects of ether, though having a higher potency than Trilene. 
Its safety has been attested to by our nursing staff who, on a few occasions, were 
called upon to use it before the arrival of the anaesthesiologist. 

3. Technique using the Heidbrink Ether Wzck Vaporizer No. 8. Our previous 
experience with methoxyflurane in obstetrics had already taught  us that  induction 
and recovery were more rapid if nitrous oxide was added to oxygen and Penthrane.  
So, using a semiclosed technique, we induced anaesthesia with 4 litres of nitrous 
oxide, 2 litres of oxygen, .a)l~t the Heidbrink ether vaporizer containing the 
Penthrane opened to marking 4, 5, or 6 (according to the response of the patient).  
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Wasmuth et al. I report that concentrations of 0.4, 0.5, and 0.8 per cent respectively 
are obtained with these markings, when one uses a flow of 4 litres of oxygen. 
With this procedure, the proper level of anaesthesia is usually obtained within 
1 to 3 minutes. We then decrease the nitrous oxide flow to 2 litres per minute 
and the methoxyflurane concentration to 0.2 or 0.4 per cent (markings 2 and 4 
on the vaporizer). 

If the obstetrician has an episiotomy or a forceps delivery to perform, the 
vaporizer is momentari ly opened to marking 5 or 6, in order to prevent movement  
on the part  of the patient. Towards the end of the obstetrical procedure, the 
~Penthrane concentration is progressively decreased so as to obtain rapid 
recovery of the patient.  

This paper will deal with the 500 patients (Table I) anaesthetized according 
to the third and last technique described: gas-oxygen-methoxyflurane in Heid- 
brink ether wick vaporizer. 

TABLE I 

CLASSI.FICATION OF PATIENTS ACCORDING TO PARITY 
(500 patients) 

Number Percentage 
i 

Primiparae 138 27 6 
Gravidae II 121 24 2 
Multiparae 241 48 2 

PREMEDICATION 

All the patients were given meperidine 50-100 mg. with scopolamine 0.4 rag. 
during labour. If those analgesics happened to be given within the hour before 
delivery, levallorphan tar t ra te  1 mg. was administered intravenously. 

CHARACTERISTICS OF PENTHRANE ANAESTHESIA IN OBSTETRICS 

We shall divide this s tudy into three main parts: 

I. General characteristics of methoxyflurane. 

I I. Effects on the mother. 

III .  Effects on the child. 

I. General Characteristics 
Methoxyflurane possesses the great advantage of being non-flammable and 

non-explosive. This is a great asset in a delivery room. Besides, it it easy to 
administer and its odour is not objectionable; I t  can be used through a Trilene 
Inhaler, by open drop, or with any anaesthetic machine. I t  is relatively safd and 
non-toxic, coming next to ether in tha t  respect. On the subject of potency, it 
comes close to halothane. I t  is also devoid of almost ~any noxious side-effect. 

I I. Effects on the Mother 
1. Anaesthesia. The intensi ty and rapidi ty of onset of analgesia is remarkable, 

occurring within the first two minutes of Penthrane  inhalation. I t  seems evident 
tha t  anaesthesia is obtained much faster in obstetrical cases than in surgical 
cases. It  is also obtained with much lower--indeed minimal--concentrat ions.  
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Induction is pleasant, smooth, devoid of coughing or struggling. Maintenance is 
easy, the patient responding to painful stimuli by tachypnoea only. 

The maintenance of the l ight- - though suf-ficient--degree of anaesthesia proper 
to obstetrics requires some experience, because the classical Signs of anaesthesia 
cannot be relied upon with methoxyflurane; the only constant  signs are the size 
of the pupil and the central fixation of the eyeballs. But, after management  of a 
few cases, the alert anaesthetist  can have his pat ient  wide awake on the dr 
table within the first two mhmtes after completion of the obstetrical procedure. 
The golden rule is to avoid overdosage. The concentration sUfficient to suppress 
the movements of the patient is the concentration to use: it will not hinder the 
progression of labour. 

The postanaesthetic period is cahn, free of anxiety and restlessness. Only two 
cases of chills--lasting respectively two and four minutes--occurred among our 
patients. Perineal and abdominal analgesia persists to varying degree for two 
hours after delivery. The typical patient  wakes up rested, as if from natural  
sleep, with no recall whatsoever of the obstetrical procedure or of nightmares 
that  could have occurred during anaesthesia. There is no evidence of stress, and 
there is a definite tendency to fall back into a quiet and refre.~hing sleep, which is 
greatly appreciated by the nursing staff. 

2. Effects on the cardiovascular system. The cardiovascular signs--pulse, blood 
pressure--remained remarkably stable in all our patients. TwO women with mitral 
stenosis went through anaesthesia without the slightest complication and the 
same applies to 9 patients suffering from pre-eclampsia at  the time of delivery. 
Injection of oxytocics did not induce arrhythmias.  

3. Effects on the gastrointestinal tract: vomiting. I t  is well known tha t  vomiting, 
and the aspiration of vomitus into the tracheobronchial tree, is the most dreaded 
accident of obstetrical anaesthesia; so much so tha t  the efficient anaesthetic 
agent that  wilt eliminate vomiting will eventually take precedence over all the 
other anaesthetics. 

Of those who vomited during anaesthesia (Table II), three (25 per cent) had had 

T A B L E  II  

STATISTICS CONCERNING VOMITING 

Number  of cases Percentage 

Vomiting during anaesthesia 12 2 4 
Vomiting after  anaesthesia 12 2 4 

ether with open mask prior to the arrival of the anaesthetist.  One other case had 
vomited before and vomited after anaesthesia. I t  is worth mentioning tha t  9 
patients who had vomited be[ore anaesthesia did not do so either during or after 
anaesthesia with Penthrane.  F, urthermore, 5 patients had received ether before 
formal induction of anaesthesia with Penthrane and did not vomit. In only one 
of the 12 cases that  vomited~during anaesthesia was a tracheo..bronchial toilet 
performed and not a single ~patient developed pulmonary complications. This  
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may well be due to the preservation of the glottic reflex under light Penthrane 
anaesthesia. 

A most interesting feature of methoxyflurane is that  the injection of oxytocics 
(ergotrate, pitocin, etc.), even intravenously, did not elicit vomiting. 

The reader has certainly noticed the incidence of 2.4 per cent of vomiting tha t  
followed termination of the anaesthesia with Pent4hrane. Vomiting occurred in a 
time interval extending from 10 minutes to 4 hours after the return of conscious- 
ness. This protracted type of vomiting seems to be a feature peculiar to methoxy- 
flurane. All the other anaesthetics usually produce vomiting at  awakening or in 
the immediate postanaesthetic period. 

The percentage of vomiting found in our s tudy compares favourably with tha t  
reported for cyctopropane (42%) and Trilene (28~o), and even with tha t  of 
halothane (4.6%)? 

4. Effects on the pulmonary  system. Methoxy:flurane permits an induction 
devoid of coughing, hiccup, and orotracheal secrretions. Not a single case of 
"cough and sputum," tracheobronchitis, bronchopneumonia, or hyperthermia 
secondary to pulmonary complications could be at t r ibuted to anaesthesia in our 
series. This can be accounfed for by the ver b, 10w incidence of vomiting, the 
apparent  absence of regurgitation and silent vomiting, and the maintenance of 
the laryngotracheal protective reflexes associated with the use of light Penthrane 
anaesthesia. One could also suggest the possible antibacterial properties of Pen- 
thrane. 

We did not observe, as during surgical anaesthesia, afly depression of the pul- 
monary ventilation. Many  factors explain this discrepancy. First the light plane 
of anaesthesia; second the increased dead space and CO2 rebreathing--asso- 
ciated with the use of a mask; third the stimulation of ventilation from the labour 
pains. Should the plane of anaesthesia inadvertent ly  be deepened and hypo- 
ventilation occur, breathing could be manually assisted, all the more easily for 
the fact tha t  the perineolaryngeal reflex--often troublesome with cyclopropane 
and halothane at  the same level of anaesthesia---is always markedly depressed, 
if not actually absent, under Penthrane anaesthesia. 

5. Effects on muscular relaxation. A majori ty of the obstetricians pointed out 
that  perineal relaxation was greater with Penthrane than with other anaesthetics. 
This relaxation--also evident in surgery-- is  commonly at t r ibuted to the direct 
action of methoxyflurane on the spinal cord? 

6. ]~ffects on labour. It  cannot be overemphasized tha t  light Penthrane anaes- 
thesia does not stop or depress uterine contractions. Actually, it often seems to 
stimulate and accelerate contractions by produ~ng disappearance of the nervous 
patient 's  holding-back reaction and perhaps by ffermitting the exhausted patient  
to recuperate some degree of energy. If anaesthesia is skilfully conducted, expul- 
sion can normally be produced by the parturient 's  own resources. Obstetrician, s 
are much impressed by this combination of effective ai~aesthesia and maintenance 
of efficient labour contractions. 

The placenta was expelled, in 97.5 per cent of our cases, within 10 minutes of 
the birth of the baby, with only the occasional help of abdominal compression. 
Of the twelve cases where manual expulsion had to be performed, six were for 
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actual retention of the placenta, the other six being for exploration of the uterine 
cavity for retention of membranes or placental parts. 

As could be anticipated from the afore-mentioned observations, uterine atonia 
and consecutive.haemorrhage proved exceptional with Penthrane. All blood loss 
exceeding 500 cc. during delivery was considered pathological. In all-we had 10 
such cases, and they all occurred in the obstetrical room. None of our ten cases of 
haemorrhage exceeded 900 cc., the average being 690 cc. 0 n l y  two had to be 
given blood transfusions on the same day, and these two had a haemoglobin of 
8 gin. on arrival at  the hospital. The average blood loss for ~he 490 norm M cases 
was 200 cc. In all instances where the uterus did not quite exhibit the desired 
tonicity after delivery and in all instances of pathological haemorrhage, the 
uterus responded with a strong and immediate contraction to the injection of 
oxytocics. 

One should not forget, for all that  has been said, tha t  methoxyflurane is a 
powerful anaesthetic agent. As such, it can inhibit  uterine contractions if given 
in sufficient concentrations. Deep methoxyflurane anaesthesia is valuable for 
intrauterine manipulations. We had the opportuni ty  to use i L with success in one 
case of Bandl ring contraction. Limited data  do not permit  more definite state- 
ments on the subject. 

I I I. Effects on the Child 
The main problem in obstetrical anaesthesia, besides vomiting on the part  of 

the mother, is apnoea on the 'par t  of the baby. The present statistics (Table I I I )  

TABLE III 
" i ' I M E  O F  O N S E T  O F  B R E A T H I N G  

Number  Percentage 

Firs t  minute 479 95 8 
1 to 2 minutes 8 1 6 
2 to 3 minutes 8 1 6 
3 to 4 minutes 4 0 8 
Longer 3 0 6 

are based on 502 live births. There were 505 new-born babies: five sets of twins 
and three deaths in utero. Of the three babies under the heading "longer," one 
breathed spontaneously within 5 minutes, the other two within 15 and 30 minutes 
respectively. 

I t  is well worth mentioning that ,  of the 479 babies tha t  cried within the first 
minute, 420 (or 87%) did so immediately after birth. Among the other 23 cases 
there ~vere: 4 breech presentations, 6 labours exceeding 24 hours, 2 cases of t ight  
and multiple coiling of the cord around the neck, 2 cases of prolapse of the cord, 
3 cases of protracted deliveries involving intrauterine mainuplations; finally, 
the mother of one baby had received meperidine without  levallorphan 45 minutes 
before delivery, while one baby developed hyaline membrane disease and another  
showed evidence of cardiac and other congenital malformations. Twelve of the 
23 babies were born white and flaccid. 

This leaves us with 3 cases in which no obvious obstetrical reason can be found 
_1"3 �9 �9 

tha t  could reasonably be held responslble for the apnoea at blrth (apnoea of 2, 
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3, and 15 minutes  respect ively) .  T w e n t y - o n e  of the  23 babies recovered ve ry  well 
from this initial phase of apnoea  and did not  show evidence  of a n y  cardiac ,  
pu lmonary ,  or neurologic sequelae. T h e  two ear ly  neona ta l  dea ths  in our  series 
were the baby  with  mult iple  mal format ions  and the one with hyal ine  m e m b r a n e  
disease. This  amoun t s  to a percentage  t h a t  is very  sat isfactory,  s 

SUMMARY AND CONCLUSIONS~ 

Methoxyf lu rane  has been used for general  anaes thes ia  in 500 unselected 
consecut ive  cases of vaginal  deliveries. T h e  ou t s t and ing  features  of the drug  are  
the rap id i ty  of induct ion,  high level of analgesia under  a tight plane of anaes thes ia ,  
very  low incidence of vomit ing ,  minimal  depression of u ter ine  contract icms,  
minimal  respi ra tory  depression of the foetus, quie t  and rapid recovery.  

In  our  opinion,  it is the drug  of choice in obs te t r ica l  anaes thes ia .  W e  are a t  the 
m o m e n t  exper iment ing  with the use of Penthra t le  i~a Caesarean  sections and  
present  da t a  show it to be a promising agent .  

R~SUMI~ 

Nous  avons analys~ les r6sultats  ob tenus  avec l 'arlesth6sie g6n6rale au m6thoxy-  
flurane dans  500 cas d ' accouchements .  

Nous  avons  d6crit  en premier  lieu les techniques  d 'u t i l i sa t ion  du P e n t h r a n e  
avec l ' inha la teur  /k Tril6ne, avec le gout te  ~ gou t te  et dans  le vapor i sa teur  
mSche He idbr ink  no. 8. Nous  soulignons ensui te  l e s a  vantages  g6n6raux de son 
uti l isat ion en obst6tr ique.  

Nous  6tudions en dern ier  lieu les effets du m6thoxyf iurane  sur la m6re et  sur  
l 'enfant .  Le m~thoxyf lurane  se signale par  sa [acilit~ et  sa rapidit6 d ' i nduc t ion ,  
son hau t  degr6 d 'analg~sie ~ un plan l~ger d 'anesthSsie  et  par  le r6veil ca lme  
qu'i l  assure. Ses effets cardiovascula i res  sont  n6gligeables et  il r~duit  au m i n i m u m  
les vomissements  per-anesth6siques (2.4%).  Aucune  compl ica t ion  pu lmona i re  
n 'es t  survenue  dans  notre  s~rie de cas. Employ6  $ faible concen t ra t ion ,  il d6pr ime 
tr~s peu la cont rac t ion  ut6rine. L 'a ton ie  et l 'h6morrhagie  ut~rines sont  exception-  
nelles, peu marqu6es,  et  r6agissent tr~s bien aux ocytociques .  Dans  ses effets sur 
l 'enfant ,  le P e n t h r a n e  se signale par  un absence quasi comple te  de d~pression 
respiratoire  et  cardiaque.  

C 'es t  l ' anes th6sique g~n~ral de choix en obst~tr ique.  

We are grateful  to the Medica l  D e p a r t m e n t ,  A b b o t t  Labora to r ies  Limi ted ,  
Mont rea l ,  for mak ing  avai lable  to us supplies of P e n t h r a n e  (methoxyf lu rane) .  

REFERENCES 

1. WAS•UTR, C. E.; GREta, J. H ; Horn, J.; MoR.,ca, P. P. ; ISlL, N. H. ; BlrrE, E. M. ; & HALE, 
D. E. Methoxgflurane--A New Anesthetic Agent: A Clinical Evaluation Based on 206 
Cases. Cleveland Clinic Quart. 27:174 (July 1960). 

2. HuDoN, F. Methoxyflurane. Canad. Anaesth. Soc. J. 8:544 (1!961) 
3. NOVOA, R. R. The Anti-Emetic Action of Fluothane: A Comparative Study in Obstetrical 

Anaesthesia. Canad. Anaesth. Soc. J. 7:109 (1960). 
4. NGAI, S. H. & HANKS, E.C.  Effect of Methoxyflurane on Electromyogram, Neuromuscular 

Transmission and Spinal Reflex. Anesthesiology 28, no. 1 (Jam-Feb., 1962). 
5. THE ONTARIO PERrNATAL MORTALITY STUDY COMMITTEE. Report of the Perinatal Moi~talKy 

Study, 1959, in Ten University Teaching Hospitals, Ontario, Canada (November 1961). 


