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ABSTRACT 

The authors studied the effectiveness of ephedrine given intramuscularly before epidural 
anaesthesia with bupivacaine 0.5 per cent in three groups of patients undergoing elective 
caesarean section. The patients received intramuscular saline as a placebo, ephedrine 25 mg 
or ephedrine 50 mg, 15 to 30 minutes before anaesthesia. The incidence of hypotension was 
8 to 12 per cent in all three groups. 

Prophylactic intramuscular ephedrine did not lower the incidence of hypotension 
significantly. Intramuscular ephedrine 50 mg caused a persistent hypertension in eight out 
of 12 patients and was associated with an increase in umbilical artery [H +] (decrease in pH). 
No differences were observed in other indices of neonatal well-being. The prophylactic use 
of intramuscular ephedrine before epidaral anaesthesia for caesarean section is not 
recommended. 
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REGIONAL ANAESTHESIA at delivery is safest for 
mother and infant, but maternal hypotension is a 
common complication, t-'* Maternal hypoten- 
sion is less common during vaginal delivery s 
than during caesarean sections, where higher 
levels of anaesthesia are required. 6 

The measures often used to prevent hypoten- 
sion with epidural anaesthesia include left uter- 
ine displacement, acute intravenous hydration 
and the use of vasopressors. 

Left uterine displacement decreases caval 
compression and lowers the incidence of hypo- 
tension.7.s,9 When acute intravenous hydration is 
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combined with lateral tilt, the incidence is 
further decreased, 8'1~ but because it is still 
significant, the prophylactic intramuscular use 
of vasopressors has been recommended, 12 

After administration of epidural anaesthesia 
for caesarean section, we proposed to document 
the incidence of hypotension with the combined 
use of lateral tilt and intravenous hydration, and 
to assess the efficacy of prophylactic intra- 
muscular ephedrine in reducing the incidence of 
maternal hypotension and its effects on the 
foetus and newborn. 

METHODS 

The Human Experimentation Committee of 
the University of Toronto approved the protocol 
and all patients gave informed consent. Sixty- 
two healthy parturients, with vertex presentation 
undergoing elective caesarean section at term, 
without foetal or maternal complications, were 
studied. All patients were positioned with 15 to 
30 degrees of left uterine displacement and 
acutely hydrated with one litre of balanced 
electrolyte solution with dextrose before epidur- 
al anaesthesia. The patients were assigned ran- 
domly to one of three groups: Group I (25 
patients) saline placebo; Group I1 (25 patients) 
intramuscular ephedrine 25 mR; Group HI (12 
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patients) intramuscular ephedrine 50mg; 15 to 
30 minutes before epidural anaesthesia. A single 
lumbar epidural injection of 27 to 30 ml of 
bupivacaine 0.5 per cent was administered at the 
L3,4 or L2,3 interspace. Maternal blood pres- 
sure (measured by the Riva-Rocci method), and 
heart rate were recorded at one minute intervals 
up to the delivery of the baby and at five minute 
intervals for the duration of anaesthesia by an 
observer who did not know to which group the 
patient had been allocated. Maternal radial 
artery puncture was done at the time of birth to 
obtain blood for determination of blood gases, 
acid-base status and plasma bupivacaine levels. 
Whole blood bupivacaine levels were deter- 
mined using a modified gas-liquid chromato- 
graphic method. 13 

The foetus was assessed by Apgar scores at 
one and five minutes of age. At birth, umbilical 
arterial and venous blood gases, acid-base status 
and hupivacaine levels were measured. New- 
born blood pressure and heart rate were assessed 
at 15 and heart rate alone at 60 minutes of age. 
Newborn blood pressure was measured by a 
Doppler ultrasonic transducer (Artiosonde| 
1010 by Roche). A neurobehavioural examina- 
tion was done as described by Scanlon at four 
and 24 hours of age by a trained observer who 
did not know to which group the patient had 
been allocated. 

If maternal hypotension (systolic pressure less 
than 13.3kPa (100mmHg) or 70 per cent of 
pre-operative pressure) occurred it was treated 
promptly by placing the patient in the head down 
position, rapid fluid infusion and further dis- 
placement of the uterus. If hypotension failed to 
respond to these measures it was treated with 
small doses of ephedrine (5-10rag) intra- 
venously as necessary. If intravenous ephedrine 
was given then subsequent observations in time 
were removed from analysis. 

RESULTS 

The three groups were comparable for height 
and weight, parity, acute intravenous hydration 
(which averaged 740ml before epidural and 
1350 ml before delivery) duration of anaesthesia 
prepartum and uterine incision time as analyzed 
by Multivariate Analysis of Variance 14 (MAN- 
OVA) (Table I). The maximum height of block- 
ade, and presumably the degree of vasodilation, 
was comparable in all three groups assessed, and 
ranged from the second to the sixth thoracic 
dermatome. 

(a) The Mother 
The incidence of hypotension was eight to 12 

per cent in all three groups. By Contingency 
Table Analysis there is no significant change in 
the incidence of hypotension with the use of 
ephedrine (0.8 < p < 0.9) (Table II). Only three 
patients failed to respond to further hydration 
and increased uterine displacement. One patient 
was in group I and two were in group II, and they 
responded to supplemental intravenous doses of 
ephedrine 5-10 mg. No overshoot hypertension 
was associated with the intravenous use of 
ephedrine. Maternal blood gas values were 
assessed by MANOVA and found to be similar 
in all three groups. The mean values were [H +] a 
39.81 --- 0.4nmol/l (pH 7.40 + 0.004), Pco2 
3.83 - 0.06 kPa (28.8 -+- 0.4 torr) Po2 24.87 -+ 
1.08kPa (187 -+ 8.1 tort)and bicarbonate 17.7 
+ 0.3 mmol/I. Bupivacaine levels averaged 0.93 
-- 0.08 Ixg/ml and were similar in all three 
groups as assessed by Analysis of Variance 
(A_NOVA). 

During the conduct of the study we noted an 
unacceptably high incidence of hypertension 
which prompted preliminary analysis of the 
data. Hypertension was associated with pro- 
phylactic use of ephedrine 50 mg (group 111) and 
because of this, only 12 patients were given this 
dose. The maximum systolic blood pressure 
prepartum rose to more than 30 per cent above 
preanaesthetic values in 75 per cent of patients in 
group HI. This is in contrast to 16 per cent of 
patients who received saline only (Figure 1). 
Three of the patients in group Ill had a maximum 
systolic pressure increase of more than 60 per 
cent. The number of patients with significant 
increases in systolic blood pressure as assessed 
by Contingency Table Analysis 14 was signifi- 
cant (0.001 < p < 0.01). 

Maternal blood pressure and heart rate were 
measured on admission to hospital and im- 
mediately before anaesthesia, and were not 
found to be significantly different. The changes 
in blood pressure were assessed, three time in- 
tervals at a time, by MANOVA to compare all 
three groups of patients and by Hotelling's T 

14 Squared Statistic to compare the control group 
with patients receiving ephedrine 25 mg (Figure 
2 and Table III). Ephedrine 50 mg increased 
mean maternal systolic blood pressure for at 
least 60 minutes and this is significant to the 
0.001 level. Maternal systolic blood pressure 
was elevated significantly between 40 to 
60 minutes in those patients who received 
ephedrine 25 rag. Diastolic blood pressure was 
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TABLE I 

CLINICAL INFORMATION* (MEAN • SE) 

Ephedrine Dose (mg) 

0 25 50 

Height (inches) 63-+0.5 63-+0.6 64-+0.7 
Weight (pounds) 158 + 4.6 151 +--4.5 162 + 7.4 
Prehydration: (ML) 

Before Epidural 698--- 65 700 • 918 + 131 
Before Delivery 1318-+ 82 1287 -+ 90 1547-+ 117 

Duration of Anaesthesia 
Prepartum (min) 

Skin Incision to Delivery (min) 
Uterine Incision 

to Delivery Time (sec) 83+9.3 97-+7.0 119• 

*No significant differences by Multivariate Analysis of Variance 

TABLE II 

THE INCIDENCE OF HYPOTENSION BEFORE DELIVERY 

Percentage 
Ephedrine Number of Number with with 
Dose (rag) Patients Hypotension Hypotension 

0 25 3 12 
25 25 3 12 
50 12 l 8 

20.5-+0.76 22.3-+0.69 23.8-+ 1.48 
8.6+0.53 10.6+0.71 11.4 + 1.32 
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The percentage of patients with a maxi- 
mum systolic blood pressure increase of more than 
30 per cent after ephedrine prophylaxis. 

elevated significantly between 25-50  minutes 
only in those receiving ephedrine 50 rag, while 
heart rate showed a dose related increase from 15 
to 60 minutes after intramuscular administration 
of ephedrine. 

(b) Foetus and Newborn 
Two infants whose mothers received saline 

and two whose mothers received ephedrine 
50 mg had one minute Apgar scores of  six or 
less. There was no obvious cause. By five 
minutes of  age all babies had Apgar scores of 
seven or more. No difference was observed in 
newborn blood pressure and heart rate at 15 
minutes and heart rate alone at 60 minutes. 
Umbilical venous [H +] 48.98 - 1.13 nmol/l (pH 
7.31 --- 0.01), Pco2 5.45 - 0 .11kPa (41.2 --+ 
0.8 tort), Po24.02 + 0.13 kPa (30.2 -+ 1.0torr) 
and bicarbonate 20.3 - 0.3mmol/1. These 
values were similar in all three groups. 

The infants whose mothers received placebo 
or ephedrine 25 mg had an umbilical artery [H § 
54.95 --+ 1.26nmol/l (pH 7.26 - 0.01), Pco2 
6.74 --- 1.8kPa (50.7 -+ 1.3torr), Po2 2.38 --- 
0.17kPa (17.9 --+ 1.25tort) and bicarbonate 
22.0 - 0.54 mmol/1. The, umbilical artery [H +] 
of 66.07 +- 2.26nmol/1 (pH 7.18 --- 0.02) was 
significantly higher (pH lower) in the group re- 
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FIOUP.E 2 Effect of ephedrine prophylaxis on mean maternal systolic blood pressure, diastolic blood 
pressure and heart rate. The levels of significance are shown in Table Ill. 

TABLE I1] 

MATERNAL HAEMODVNAMIC DATA 
(Difference Found at the Following Significance Levels) 

Systolic B.P. Diastolic B.P. Heart Rate 
Comparing Comparing Comparing 

Time Intervals All Groups All Groups All Groups 
Minutes Groups* 1 & 11t Groups* 1 & 111 Groups* I &IIt 

Control 0.70 - -  0.91 - -  0.70 - -  
1,3,5 0.001 0.025 0.80 0.10 0.75 0.10 
8,10,12 0.001 0.15 0.50 0.10 0.11 0.10 
15,20,25 0.001 0.05 0.20 0.10 0.001 0.001 
25,30,35 0.001 0.10 0.05 0.10 0.001 0.025 
40,45,50 0.001 0.005 0.02 0.10 0.001 0.001 
50,55,60 0.001 0.025 0.30 0.10 0.005 0.025 

*Multivariate analysis of variance. 
tHotelling's T squared statistic. 

ceiving ephedrine 50 mg (p < 0.005; MANOVA 
and simultaneous confidence intervals14). 

Each group had equivalent levels of bupi- 
vacaine in the umbilical artery (0.247 -+ 0.030 
~g/ml) and umbilical vein (0.155 --*- 0.019 
p~g/ml). 

Neurobehavioural assessments at two to four 
hours of age and on the second day were 

compared by Contingency Table Analysis. 
Ephedrine had no effect on neurobehavioural as- 
sessments (Table IV). 

DISCUSSION 

Intravenous ephedrine is accepted as the 
treatment of choice for maternal hypotension in 
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TABLE IV 

PERCENTAGE OF NEONATES WITH HIGH SCORES ON THE SCANLON NEUROBEHAVIOURAL EXAMINATION 

0 mg 25 mg 50 mg 

Day 1 Day 2 Day 1 Day 2 Day 1 Day 2 

Response to Pinprick 78 81 59 86 66 81 
Habituation Present 92 96 96 100 100 90 
Pull to sitting 34 81 50 86 36 72 
Arm Recoil 78 81 72 68 58 54 
Truncal Tone 43 72 77 81 50 81 
Genera/Body Tone 78 100 77 95 75 81 
Rooting 39 68 54 59 25 72 
Sucking 56 63 63 72 66 81 
Moro Response 78 50 59 71 66 63 
Habituation Present 96 100 100 96 100 100 
Habituation to Light in Eyes 92 96 96 96 91 90 
Response to Sound 39 54 45 59 25 71 
Placing 90 95 77 95 83 100 
Alertness 69 81 72 90 66 90 
General Assessment 73 95 90 86 75 72 

obstetrical anaesthesia. The prophylactic use of 
ephedrine has been advocated 12 and we wished 
to assess its efficacy and safety. 

Our study records the incidence of hypoten- 
sion during caesarean section under epidural 
anaesthesia and is the first study to compare the 
efficacy of prophylactic intramuscular ephedrine 
with a control group. The incidence of maternal 
hypotension during epidural anaesthesia with 
bupivacaine was 12 per cent when using acute 
intravenous hydration and left uterine displace- 
ment. Prophylactic intramuscular ephedrine 
25 or 50rag did not significantly lower the 
incidence of hypotension. In addition, the 
prophylactic intramuscular administration of 
ephedrine 50mg was associated with an un- 
acceptably high incidence (75 per cent) of per- 
sistent maternal hypertension and a detectable 
change in umbilical artery acid-base status. 
Ward, et al. ~5 did not demonstrate any adverse 
effect of intramuscular ephedrine, 25 or 50 mg, 
given prophylatically before epidural anaesthe- 
sia for caesarean section. They studied maternal 
blood pressure or umbilical vessel acid-base 
values. We have no explanation for the differ- 
ence in our results. The amount of intravenous 
hydration and uterine incision to delivery times 
were not significantly different between our 
three groups and should not have influenced the 
results. 

The high percentage of neonates with high 
scores on neurobehavioural assessment is 
expected, since all the patients were having 
elective caesarean sections with bupivacaine 
analgesia. 

The prophylactic intramuscular use of ephe- 
drine before epidural anaesthesia is not recom- 
mended. Oxygen, hydration, further lateral 
positioning and, if necessary, intravenous ephe- 
drine remain the current treatment of acute hy- 
potension in obstetrics. 
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RI~SUMI~ 

Les auteurs ont ~tudi6 l'efficacit6 de l'6ph6drine administr6e par la voie intramu~culaire 
avant l'~pidurale ~ la bupivacaine O. 5 pour cent sur trois groupes de patientes subissant unc 
c~sarienne. Le premier groupe a re~u un placebo constitu~ de solut6 physiologique 
intramusculaire, le deuxi~me 6ph6drine 25 mg et le troisi~me ~ph6drine 50 mg administr~s 
15 ~ 30 minutes avant 1' anesth~sie. L'incidence d'hypotension a ~t~ de 8 ~t 12 pour cent dans 
les trois groupes, 

L'6ph6drine administr~c prophylactiquement par la voie intramusculaire n'a pas diminu~ 
l'incidence d'hypotension de fa~on significative. A la dose de 50 mg l'6ph6drine a caus~ 
une hypertension persistente chez 8 des 12 patientes du groupe et s'est accompagn~e d'une 
baisse du pH dans l'art~re ombilicale. Aucune autre difference dans les crit~res d'~valuation 
n6onatale n'a ~t6 not6e, L'usage prophylactique d'6ph6drine par la voie intramusculaire 
avant l'anesth6sie 6pidurale pour la c6sarienne n'est done pas recommand6. 


