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THE USE OF conduction anaesthesia in child-biJ requires an understandiflg of 
the nerve supply of the uterus and birth canal., cording to Cleland ~ the motor 
and sensory elements of the autonomic nerve guf y are-arranged in the follqwing 
way: Apart  'from an intrinsic motor mechanism, ~ motor fibres from the segments 
T-i to T10 and possibly some from the upper lumbar segments are carried ih the 
sympathetic pathways to the body of the uterus; ]sensofov fibres from the uterus 

the spinal cord of T l l  and T12. The s~cra~plexus supplies sensory fibres 
/ / ! 

enter 
to the birth canal. Sacral parasympathetic fibres also initiate the reflex resDonse 

! [ 

of "bearing down" during the second stage of labqur. This arrangement of ~erve 
supply makes it possible to obtain analgesla without significant interference 
with the motor activity of the uterus. Thus, a p~ravertebral block of T11 and 
T12 was used by Cleland t during the first s~age of labour. Jarvis s reported the 

! 

use of c/ontinuous paravertebral technique with ddequate results in 85 perl cent 
of case's; in some of these anaesthesia was sufficient for delivery, presumably 
owing to the spread of local anaesthetics to the Sacral[ roots. 

The use of two catheters in ' the  epidural ~pace was advocated by Cl~land 2 
in 194~: a lumbar epidural catheter provideska ~ block of the sensory supply to 
the uterus while a caudal catheter is used to ariaesthetize the bikth canal for 
deliver?'.~" A description of this technique is contained" in texts on regional ~naes- 
the~ia. 9d~ 

Since then lumbar epidural analgesia has becotne a popular method, pakticu- 
larly to provide analgesia for the second stage 9f labour and delivery3 '4'6 Its 
use during the first stage of labour is not generally accepted and there has] been 
no report of deliberate use of a method using a single lumbar epidural ca)heter 
to provide both analgesia during the first stage of labour and anaesthesia for 
delivery. 

The following represents an analysis of our ~esults with such a methpd as 
well as an at tempt to evaluate its effect on the progress of labour and the del~very. 

TECHNIQUE 

The 213 cases in this report were under the care of five anaesthetists whobad  a 
similar plan of producing anMgesia, but  unavoidably some individual mortifica- 
tions occurred. In principle, however, the techpique used was as follows: A 
1561yvinyl catheter was introduced through a T~ohy needle (gauge 17) into an 
upper luna.bar illterspace (loss of resistance techpique) with the patient In the 

*From [ Departs of Anaesthesia, University of Western Ontario, and Victoria Hospital and 
St. Joseph'sJAospital,*London, Ontario. 
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usual lateral position. This catheter was tape~ securely to the back and injections 
of Xylocaine (1 per cent or 1.5 per cent w~th o~ without ~drenaline) or C~rbocaine 
(1 per cent) were made at suitable intervals with the patient in the supine 
position, The volume of local anaesthetic I was kept small (Table I) with the aim 

TABITE I / 

VOLUME OF XYLOCAINE USED FOR CONTINUOUS EPIDURAL ANALGESIA 
FOR LABOUR AND DELIVERY W~TH CATHETER Swl INTRODUCED AT 

VARIOUS LUMBAR INTERSP#.CES 

Labour Delivery 

Volum e Volume 
No. of (average), No. of (average), 

Interspace cases ml. cases ml. 

T12/L1 4 6 0 ~ 16 3 
L1/L2 32 6 4 ~ 8 2 ' -  , 14 4 
L2/L3 75 5 5 ~ 14 5 
L3/L4 49 7 3 53 13 7 
L4/L5 2 6 0 2 10 0 

of producing a sensory block of the upper Iqmbar and the lowest thoracic roots 
and of avoiding anaesthesia of sacral roots[. Such a block should give a skin 
anaesthesia to a level between umbilicus and symphysis, with skin analgesia 
of the legs corresponding to the upper lumbar" segments. 

A larger volume of anaesthetic solution (11. 5 to 2 per cent Xylocaine or 1 per 
cent Carbocaine) was injected after full dilatation of the cervix to obtain anal- 
gesia of the birth canal (Table I). The spread of the anaesthetic ag~ent in the 
epidural canal was aided by having the patient sit up during the irljection or 
placing her in a head-up position. 

SELECTION OF PATIENTS 

The technique described was used in 160 p~miparae and 53 multii~arae. The 
analgesia was in all cases requested by the ~bs~etrician, in the majority of cases 
at  a time when the uterine contractions had become sufficiently painful tha t  an 
analgesic drug was required; in some instances the patient had a small dose of 
the routinely used combinations of analgesic drugs before the start  Of epidural 
analgesia. 

To demonstrate the use of epidural analgesia early iin labour, we have com- 
pared the degree of cervical dilation in 92 primipa rae ar the beginning pf epidural 
analgesia with a frequency distribution reported by Flowers et a l .  5 rglating the 
necessity for analgesic medication with the degree of cervical dilatation (Fig. 1). 
The frequency distribution of the two series is ,;trikingly similar. 

RESULTS 

The effect of epidural analgesia for labour and for delivery was ~lassified as 
follows: 

Good" The patient was pain-free and ~eceived no sedation during labour or 
supplementary anaeSt~hesia for ~he delivery. 
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FIGURE l. Distribution of primiparae according td degree of cervical dilation at the  
i 

beginning of epidural analgesia; note the similarity to a distribution of cases in regard 
to the initial administration of analgesic drugs by Flowers et al. 

Fair:,/ Analgesic medication during labour or suppl'ementary anaesthesia 
for delivery was required. 

Failure" There was no evidence of an epidural Mock despite proper technique. 
The result of the epidural block for labour ({T~ble II) was considered g~od in 

182 cases (85 per cent). Of the remaining 31 c~s~s, 16 had fair results and in 14 
the result was not clearly stated in the records. There was one failure. 

TABLE II 

R E S U L T S  O F  C O N T I N U O U S  E P I D U R A L  A N A L G E S I A  I N  L A B O U R  A N D  
F O R  D E L I V E R Y  

i , , 
! 

In labour No. of cases In defivery No. of cases 
! 

Good 182 Good 159 
Fair 15 
Faihire 5 
Not stated 3 

Fair 16 Good 6 
Fair 7 
Failure 2 
Not stated 1 

Failure 1 Failure 1 

Not stated 14 Good 5 
Not stated 9 

The analgesia was good for delivery in 170 cases (80 per cent) with fair results 
in 22 cases (10 per eent) and 8 failures (4 per cent). The records were incomplete 
in 13 cases. 

i 

A review of the inadequate results showed t~at  the majority of them were due 
to faults in the handling of the continuous m~thod; in most of these cases the 
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epidural analgesia had been attended b~ an ~bstetrician or an intern nbt familiar 
with the procedure. In a number of caseg the following errors could be ~stablished 
from the records" 

1. The time interval between injectiolns was too long or the block Was allow~ed 
to lapse. 

2. The volume injected was inadequate. 
3. The time between epidural injec~ionsl and the delivery was tOO short to 

allow a complete block to develol~. 
Of the 16 fair results during labour, 1( obviously due to inadeqIJate main- 
tenance of the block. The inadequate for delivery could be attributed to 
the errors listed above in l ~ g u t  of 30 cffses. 

I t  should be appreciated"~hat the g~ood results reported are fewer than the 
true results, since our records were inclomptete in 6.5 per cent of ouJr material. 
It  is obvious that  the results could be I impi'oved with a better management of 
the continuous epidural analgesia by quali~ed anaesthetists. 

In the remaining cases the unsatisfaJctorS ~ result cannot be readils1 explained. 
One possible source of failure may be the Iposition of the catheter.~ We found 
that  in two-thirds of our fair results and failUres, the catheter had been introduced 
in a caudad direction; in the whole series yhe catheter was directed caudad in 
only 30 per cent, which would give this teclhnique a considerably higher rate of 
incomplete blocks. 

COMPLICAT 

Hypotension requiring the ffse of vasop~ 
cent). It occurred with one exception when 
lent to those used for delivery. The small vol 

IONS 

�9 essors was seen in o-"9 cases (15 per 
arger volumes were injecied, equiva- I 
ames used for analgesia during labour 

did not produce serious falls in blood pressure. No significant effect old the foetus 
was observed in these 32 cases (Table VI). 

An accidental subarchnoid puncture wag made in two patients. In both an 
epidural catheter was introduced and th6 procedure continued uneventfully. 
One patient suffered from spinal headachd for 5 days; in the othe+, 25 ml. of 
normal saline was injected epidurally befdre re~aoval of the catheter and this 
patient had no headache. 

A number of unusual responses were obberved: 
One patient developed anaesthesia to the level of T6 following ~tn injection 

of 15 ml. of 1.5 per cent Xylocaine in the sitting position.~The perineal anaesthesia 
was incomplete. 

In one patient the block was strictly unilateral in the perineal area,andsupple- 
mental general anaesthesia had to be used for the forceps delivery. 

In one patient the injection of 9 ml. of i per cent Carbocaine through a catheter 
in the interspace L1 and L2 did not provide pain relief nor detgctable skin 
analgesia after 20 minutes; then 5 ml. of 2 per cent Xylocaine injected through 
the same cathetsr  provided good analgesia. 

Following an/ ;injection of 4 ml. of 1.5 per cent Xylocaine with 1"200,0130 
adrenaline one patient became drowsy ahd  pale and hypotension I was noted. 
She responded readily to methedrine an~t oxygen by mask. On questioning she 
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recalled a similar at tack at the dentist 's so;r{e yegrs ago; adrenaline was :on- 
sidered responsible at that  time. Novocaine h~d been used for two previous teli- 
reties without complications. A similar volume of l.5 per cent plain Xyloc Line 
was injected one hour later, resulting'again in p~llor ~nd drowsiness. Subseque ltly 
1 per cent Carbocaine was given through th~samte catheter without untovrard 
effect-and adequate analgesia was obtained f~r lal~our and delivery. 

EFFECT ON LABOUR 

EpidurM analgesia has been blamed for re~ardifig labour, and inereasing the 
incidences of ab~imrmal positions of the~foetds an~ the necessity for Caesarian 
sections. Following an in.jection for analgesia ~1 transient slowing and weake~h:ing 
of the uterine contraction may occur, though contractions usually remain strong 
and effective. Frequently an inexperienced nurse wiI{l associate the lack of response 
of the patient,with a cessation or reduction of[ uter~ine contractions. 

An analysis of the duration of epidural an~lgesla relative to the duratiqn of 
labour was possible in 92 primiparae (Fig. 2). The longer laboui- time in the cases 

Lobour fimll 
No of Clllrvicol ddatot;on 
C Q I I I  OI l tOr!  of epldurol 0 I 2 3 4 5 6 7 8 9 1,0 ;i 12 [.3 14 1.5 16 

Fmcj)~lr s 

22 < 2 L s  rol , , ~ .  .... ~ ~  
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3J 2 - 2 . ~  [ lllllmlm  
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6 : , rv  , ,m F . . . .  ~ | 

FIGURE 2. Epidural time and total labour time in 192 primiparae according to th!e 
degree of cervical dilatation at the beginning of epidurat analgesia. Epidural time, 
white; duration of labour before epidural analgesia, bl~ck. 

of an early epidural injection was as much related ~o the longer duration of ls 
before the beginning of epidural analgesia as to a longer time under epidural 
analgesia. However, the differences in duration o I labour are not slgnlficaOt m 
our series. Furthermore, it should be recalled that  our cases have been selected 
on the basis of the discomfort of the mother; pai~ients with difficult labou~ are 
likely to experience pain at an earlier stage of cergical Jilation. This same factor 
of selection may~be present in a comparison of the duration of labour in our rases 

vwith the duration in all the deliveries of the year 1959 (Fig. 3). In the groupslover 
10 hours the proportion in the epidural cases exceeded the proportion in the Itotal 
maternity cases, but  to a significant degree only in the group over 20 hours. 
This difference was due to the cases with Caesarian section r~(Table III).  

The c~urati~ of epidural analgesia from the introduction of the  catheter to 
the delivery of the infant is shown in Table IV; while in the majority of eases 
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FIGURE 3. Distribution of cases according to duration of labour. Co~nparison between 
epidural series and total deliveries in 1959 (Victoria Hospital). 

TABI~E I I I 

INDICATION FOR CAESARIAN SECTION AND DURATION OF LABOUR BEFORE BEGINNING OF EPIDURAL 
ANALGESIA 

I 

Average duration of labour 
before epidural began, Range 

Indication No. of ckses hours hours 
J 

Primiparae 
Cephalo-pelvlc disproportion 
Uterine inertia 
Foetal distress 
Frank breech, trial labour 

Multiparae 
Failure of head to descend 
Bandl's ring--patient cardiac f 
Uterine inertia, trial labour 

Total 

7 19 5 5-30 5 
3 28 5 23-32 
2 33 
1 12 

1 1 

1 5 

15 

it was less than 4 hours, it was maintained in one case fbr 26 hours, resulting in an 
uneventful vaginal delivery. 

TYPE OF DELIVERY 

Under epidural analgesia almost all deliveries were completed by forceps 
(Table V). This reflects the principles of the obstetricians whow patients were 
included in this series. A comparison with the,. materni ty cases at  ~ictoria Hospital 
in 1959 shows/t~at forceps were used in over half of the vaginal deliveries. 

The incidence of Caesarian sections was 7 per cent (15 cases) in our series; in 
1959 the rate of Caesarian sections for Victoria Hospital Was 4.8  per cent. The 
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TABLE IV 
DURATION OF CONTINI:IOUS EPiDURAL ANALGESIA AND CAESARIAN 

SECTIONS 

Caesarian 
_ Primiparae M ulti.Parae section..s 

/ 

<4 hours 75 (47%) 35 (~6%) 1 
4-10 h(mrs 59 (37%) 8 (115%) 10 

10-18 hours 20(13%) 2 44%) 4 
18-26 hours 5 (3%) 3 (]6%) O, 

Incomplete records 1 ~ 5 

Total 160 (100%) 53 (100%), 15 

TABLE V 
TYPE OF DELIVERY WITH CONTINUOUg EPIDU~RAL ANALGESIA 
COMPARED WITH . . . . . .  ALL DELIVERIES IN 195~ AT: 17ICTORIA7 HOSPITAL: : 

Spontaneous 
Forceps 
Breech 
Caesarian 

Deliveries under 
epidur~l analgesia 

4 (1.9%) 
191 (90.0%) 
" 3 ( 1 . 4 % )  
15 (7.0%) 

All deliveries 1959 
I | 

1190 (43.4%) 
1272 (47.5%) 

.76 (2.8%) 
129 (4.8%,) 

Total 213 2681 

~49 

�9 " " ~ sections are shown in Table III. Mbst of these patients had been indications for 
long in labour and the possibility of a Caesarian section had been considered 
before the epidural analgesia v~as started. This finding speaks against the 
assumption that the epidural analgesia was resp~nsil)le for the higher section r~te; 
rather this technique was selected more frequently n patients that had not h~d a 
satisfactory progress of labour. Also the distribe tion of Caesarian section in 
relation to the duration of epidural analgesia did a6t support this assumption; 
rathe~r patients have been subjected to longer periods of trial labour u{lder 
epidural analgesia. 

The condition of the infants in our series as judged by the Apgar rating ~om- 
pares well'with other methods (Table VI). There was no .noticeable difference 
in the condition of the infant if the mother had a brief episode of hypoter~sion 
during delivery. 

TABLE VI 
CONDITION OF INFANT WITH CONTINUOUS EPIDURAL ANALGESIA ~'COMPARED WITH HOSPITAL 
DELIVERIES IN 1959 AND CASES WITH COMBINATION OF SEDATION AND REGIONAL ANALGESIA 

IN 1959 (VICTORIA HOSPITAL, L?NDON) 

Apgar rating 
Epidural, 

no. of cases 

9-10 177 (83%) 
7-8 23 (11%) 
5 - 6  7 ( 3 % )  

<4 0 
No r~cord 6 

*Victoria Hospital 1959. 

Epidural with 
hypotension episode 

24 (75%) 
7(22%) 
1 ( 3 % )  
0 

Sedation arid 
All regi6nalf 

deliveries* anaesthesia* 

74% 78% 
18% 16% 
5% 4% 
2% 1% 
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DISCUSSlOt~I 
Continuous epidural analgesia appears to b~ superior to other forms of analgesia 

in regard to both mother and infant. A )locl~ of the sensory nerve SUl:ply to the 
uterus provides a condition where the rr ?thee is comfortable, though f ally aware 
of having contractions�9 The reflexes me~tiated by the sacral roots are intact and 
the urge to "bear down" is fully retained, or 
in appearance of the mother before and afte~ 
is striking: apparently exhausted from horn 
of the block brings relaxation and con~fort 
mental condition of the mother. The conditi. 
and the hazards of general an'~esthesia ~re 

I t  has been the impression of our nurses 
comfort in the immediate post-partum perioc 

ce the cervix is dilated, q 14e change 
the induction of epidura analgesia 

s of painful labour, the pain relief 
, which improves the physical and 
)n for instrumental  delivery is ideal 
.voided. J 
that  these patients have more dis- 
[. The blockade of pain with a nerve 

block usually leads to a return of such pain d th  greater strength after the block 
I 

has worn off. The patient  with a continuous block will also be at  a disadvantage 
i ! 

in comparison with a patient  treated wi~h repeated doses of)ong-acting analgesic. 
�9 �9 ~ �9 J This disadvantage can be overcome easily by the admmistratmn of a n analgesic 

before the block has worn off. It  is also saint that  these patients have a higher 
incidence of urinary retention. This iaspect has not been included in our study 
but  requires thorough investigation. 

The infant is certainly not depressed by this form of analgesia .and we did not 
find indications that  the occasional episodes of hypotension had affected the baby. 
However, an occasional case of unexpected 
the time of delivery should give rise to a n 
in view of the possibility of transient hypote 
unless the mother is constantly under expert 

foetal distress becoming evident at I 
lore critical evaluation, particularly 
nsive periods that  may go unnoticed 
observation. I 

This study demonstrates that  the efficiency of this method ca}~ be most 
markedly improved through the managemeat  of the technique by a11aesthetists 
familiar with continuous epidural analgesia Our failure rate wouldlhave been 
less than one-half of tha t  reported if we had been able to give these patients our 
full attention, particularly during the secoad gtage of labour. The ~problem of 

�9 \ 

anaesthetic coverage for obstetrical floors is common and we ho e tha t  our 
findings may stimulate us and others to improve the conduct o~ obstetrical 
anaesthesia. 

Our results do not support the view that  epidural a~nalge~ia shortens labour 
nor did we get evidence of a prolongation of labour 1 though we admit  tha t  
individual cases may give us impressions in both directions. The mast  difficult 
task appeared to be to find suitable controls for comparison; our a t tempt  to 
use the maternal hospital population for one year has the advantage of an idehtical 
obstetrical management but  is far from ideal I for other reasons�9 I t  is om impression 
that  our series has been influenced by a tendency to request epidur tl analgesia 
for the patient  )vith painful labour and slow progress as well as for patients for 
trial labour after they had not progressed for some time. The latter factor has 
certainly influenced the rate of Caesarian~ sections in our group of cases. 

Further  well-planned studies in this re~pect, with larger numberslof patients 
and including more accurate assessments ]of the progress o~labour ,  may provide 
an answer to these problems. 
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SUMMARY 

A method of producing analgesia by means of a continuous epidural technique 
employing a single catheter in the upper Iumb~ir epi~lural space was used in ~13 
obstetrical cases. In most cases the 'epidural  ~nalg~sia 'was begun at  the t~ine 
when the patient would have required analgesic medication. During the fi~st 

�9 i " m l  stage of labour a small volume of local anaesth~tm }lgent was used to block ~he 
sensory nerve supply of the uterus; a large volun~e provided adequate anaesthegia 
of the birth canal for delivery, usually by forceps. With this method good results 
were obtained in 85 per cent for analgesia in laJbour and in 80 per cent of th~se 
cases for delivery. The high incidence of inadequat~ results was mainly duel to  
errors in the management of the block, and considerable improvement is possible 
by better coverage with trained anaesthetists. IFailUres and complications h~tve 
been discussed. In over 80 per cent of our cases|the epidulral analgesic was majin- 
tained for less than 10 hours; the longest case m lasted 26 hours. [ 

An at telnpt  was made to evaluate the effe~tlof c9ntinuous epidural analgesia 
on the duration of labour and no significant di[fference between these cases gnd 
the total matermty cases of our hospital was found.  I t  is felt, however, that  ~hls 
comparison does not do justice to the technique, siace our series was influenced 
b} a number of patmnts w~th prolong/ed labour pri~r to the ep~dural ~malge,~a; 
'this selection also explains the higher in" cidence of Caesarian section. 
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RI~SUM~ 

Nous avons employe, dans . l o  cas d obstetnqt~e, une methode de prodfllre 
1 analgesm au moyen d u n e  techmque d 6pldur.alel continue, en employant  un 
simple catheter dans l espace epidural, de  la region lombaire hau.te. Dan;  la 
plupart des cas, l'analg~sie @idurale a ~te install~e au. moment ou la mallade 
aurait exig~ une sedation. Au cours de la premiere Iphase du travail, nous avons 
employ6 m~ petit volume d'agent anesthfisique local pQur bloquer l'innerva~idn 
sensorielle de l'utfirus; en employant un grand volume, nous avons obtenu June 
anesthfisie adfiquate pour l'accouchement, habitual!~ment avec forceps. E'emploi 
de cette methode nous a assure de l~ons resultats dans 85 pour cent des cas en ce 
qui concer,ne 1 analgesic durant  le travail et, dans 80 pour cent des cas en ce]qm 
concerne 1 analg~sie durant  1 accouchement. La g~inde frfiquence de r6sul~ats 
inadequats est due, dans la majorite de cas, /i des lerretlrs dans la techniquedu 
blocage, et nous sommes convaincus qu il est possible d obtenir une amelioration 
'c~)ns!d6rable de l'analgesie par des anesthfisistes d exp6rience. Nous avons I~arl~, 
des echecs et des complications�9 Dans 80 pour cen} de nos cas, 1 fipidurale ~nal- 
g6sique a d urfi moins de 10 heures; Ia plus lon'gue a{d ure 26 heures. 

Nous avons essayfi de determiner les effets de l'anallgesm fipldurale contlnue 
sur la d~rfie du travail, mais nous n'avons pas trouvfi de difference mar~lufie 
entre ces cas et le nombre total des cas de materr~ll?e de notre h6pltal. Toute~ols, 
nous avons l'impression que cette comparaison nd ~end pas justice/I la technique 
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puisque notre s~rie a compt~:un nombre i de malades en travail depuis Iongtemps 
avant l'analgfisie ~pidurale; ce choi k exI~lique figalement la gros pourcentage de 
cesanennes. 
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