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Epidural anaesthesia 
for Caesarean section: 
comparison of two 
injection techniques 

Two techniques of injection for epidural anaesthesia for 

Caesarean sections were studied. Forty-five patients were 

randomly divided into two groups. Patients in Group I received 
20 ml of lidocaine two per cent with epinephrine via the needle at 
a rate of 5 ml. 30 s e c  t after a 3 ml test dose. Patients in Group 11 
received the same dose of the same solution in increments of 5 ml 
injected through a catheter after a 3 ml test-dose. Each 
increment was injected in one minute with a delay of  two minutes 

between injections. Top-up doses were given in both groups to 

obtain a T4 sensory level. There was no difference between the 

two groups in the quality of sensory block before delivery. 

However. the quality was significantly better in Group II after 

delivery (P = 0.02). The incidence of  hypotension was 52.2 per 
eent in Group l and13.6 per cent in Group H (P = 0.014). There 
was no significant difference in maternal and umbilical venous 
lidocaine concentrations. We conclude that injection in frac- 

tional doses is a safer and more efficient technique for epidural 
anaesthesia for Caesarean section. 

After reports of fatal accidental intravenous injections 
of bupivacaine in obstetric anaesthesia, l many authors 
recommended the use of a test dose and injection of local 
anaesthetic in fractionnal doses through an epidural 
catheter. 2'3 Like others, 4 we had the feeling that the 
quality of analgesia produced with such a technique was 
inferior to the one produced with a bolus injection through 
the needle. The present study was designed to compare 
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these two techniques of injection for Caesarean section 
with regard to the quality of analgesia, the incidence of 
complications and the maternal and fetal plasma concen- 
trations of local anaesthetic. 

Methods 
Institutional research committee approval and informed 
consent were obtained. Forty-five ASA physical status 1 
patients undergoing elective Caesarean sections were 
studied prospectively. We excluded patients in active 
labour, those with a contra-indication to an epidural block 
or signs of toxaemia gravidis. Each patient had requested 
epidural analgesia for her Caesarean section. 

All patients received as pre-medication, ranitidine 150 
mg PO the night before and one hour pre-op plus sodium 
citrate O. 3M 30 m l when leaving the ward. Upon arrival in 
the operating room, ECG monitoring was started and 
blood pressure was monitored with an oscillometric 
automatic device (Dinamap| Blood pressure readings 
were taken twice before the beginning of the procedure, 
every minute for 20 minutes from the start of the epidural 
injection and every three minutes thereafter. All patients 
received a bolus of 1000 to 1500 ml of lactated Ringer's 
solution through a 16-gauge IV catheter before the 
beginning of the anaesthetic. Epidural puncture was made 
by the loss of resistance technique at the L3-L4 interspace 
with a 17-gauge Tuohy needle while the patient was in the 
sitting position. 

Patients were randomly divided into two groups. 
Patients in Group I received 20 ml of lidocaine 2 per cent 
with freshly added epinephrine 1/200,000 via the needle 
at a rate of 5 ml.  30 sec-~ after a 3 rnl test dose of the same 
solution. Then a 19-gauge Portex | catheter was inserted 
2-3 cm into the epidural space. Group II had the catheter 
inserted before any injection. After the epidural tech- 
nique, all patients were placed in the supine position with 
a ten degree head-down tilt and with a "wedge" under the 
right hip. The patients in Group II then received a test dose 
of 3 ml of the same agent. After three minutes, if there was 
no sign of IV injection (taehyeardia) or subarachnoid 
injection (motor and sensory blockade) we injected 20 ml 
of the same solution in fractional doses of 5 ml injected 
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in one minute, with a delay of two minutes between 
injections. In the two groups, 20 minutes after the start of  
the injection, we added lidocaine through the catheter in 
incremental doses to achieve a sensory level to T4 as 
evaluated by the pinprick test. All mothers received 
oxygen via nasal cannulae. Once satisfactory sensory 
blockade had been established, the surgical team was 
allowed to proceed. 

The quality of analgesia was evaluated by the presence 
or absence of pain or discomfort during surgery, and by 
the need for systemic analgesia or general anaesthesia, s 
Induction to delivery time was defined as the interval 
between the beginning of injection of local anaesthetic 
and delivery. The hypotensive criteria used were a 
systolic pressure less than 100 mmHg or a decrease of 30 
per cent from baseline, s Printouts of the Dinamap were 

reviewed by an observer unaware of the patient's group 
and who decided if the hypotensive criteria had been met. 
We treated hypotension with further uterine displace- 
ment, a second bolus of lactated Ringer 's solution and 
ephedrine 10 mg IV. 

Both at the attainment ofT4 level of analgesia and at the 
time of delivery, maternal blood was obtained from an 
indwelling venous catheter. Umbilical venous blood was  

also obtained from a doubly clamped section of the 
umbilical cord for measurement of local anaesthetic 
concentration and blood gases. All samples were drawn 
with a glass syringe and were put in non-heparinized 
vacutainers immediately while carefully avoiding contact 
of the blood with the rubber cap. The plasma was removed 
from all samples after centrifugation and frozen until 
assayed for drug concentration using a fluorescent immu- 
nological polarization technique (TDX | Abbott). All 
samples were analyzed at the same time to minimize 
technical variability. The samples for blood gas analysis 
were collected in an heparinized plastic syringe (Minitest 
Marquest | and were analyzed immediately. 

Data were analyzed for statistical significance using 
Student's t test, the Chi square test and Fischer's exact 
test when appropriate. A P value < 0.05 was consid- 
ered statistically significant. Data are presented as mean 
+- SD. 

Results 
No statistically significant differences with respect to age, 
weight and height were found between the two groups. 
Patients characteristics are presenl~l in Table I. No serious 
complications occurred during the epidural techniques. 
We aspirated blood at the introduction of the epidural 
catheter in four subjects in Group I and three in Group 1I 
and reintroduced it successfully in all cases. The total 
dose of lidocaine administered was 27 - 3.4 ml in Group 1 
and 27 -+ 4.1 ml in Group II. No patient experienced 

TABLE I Demographic data 

Group 1 Group 2 

Weight (kg) 70 • 7.2 75 • 13.7 
Height (era) 158 --- 6.7 157 --. 7.2 

P = NS (Student's t test). 

TABLE ll  Effieacy of sansory block* 

Group I Group 11 
(n = 23) (n = 22) 

Before delivery A 22 21 
B 0 0 
C 0 I 
D I 0 

After delivery A 13 20 
B 3 0 
C 6 2 
D I 0 

Block significantly better in Group It after delivery (P = 0.02) 
(Fisher Exact test). 
*After Dutton et al. 
A. Procedure totally painless. 
B. Mild discomfort requiring no supplemental analgesia. 
C. Discomfort requiring supplementary analgesia. 
D. Inadequate block (general anaesthesia required). 

TABLE ]lI LidocaineplasmaeoncentratJons 

Group I Group 11 

Attainment of T4 level 
Maternal vein (/.tg. ml -j) 2.39 -+ 0.72 1.99 • 0.74 
Delivery maternal vein (~g'ml -t) 2.45 -+ 0.62 2.34 - 0.70 
Delivery umbilical vein (~g.ml-~l 1.20 -+ 0.29 1.03.4- 0.30 

P = NS (Student's t test). 

symptoms of toxicity even after 36 ml in one patient. 
There was no difference between the two groups in the 
induction to delivery times; 43 min in Group I and 44 min 
in Group II. 

The incidence of hypotension necessitating ephedrine 
administration was 52.2 per cent in Group I and I3.6 per 
cent in Group II (P = 0.014). The data on the quality of 
analgesia are summarized in Table 11. Before birth, every 
patient except one in each group experienced no discom- 
fort. On the other band, after birth, the efficacy of the 
sensory block was significantly better in the second group 
(P = 0.02). The condition of all neonates was satisfactory 
(Apgar score = 9 or 10 at 5 min) and no difference could 
be found between the groups. Umbilical venous acid-  
base stares was within normal limits in all newborns. 
Plasma concentrations of lidocaine are presented in Table 
Ill. There was no statistically significant difference 
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between the two groups either in maternal or umbilical 
vein samples. 

Discussion 
One important finding of this investigation is that we 
found a significant difference between the two techniques 
of injection with regard to the quality of analgesia. Our 
starting assumption that a bolus injection results in better 
analgesia was not confirmed but injection in fractional 
doses resulted in better analgesia. Several factors might 
explain our results. A rapid single injection causes an 
elevation of residual pressure in the epidural space 
especially in pregnant women whose epidural space 
compliance is reduced. Bromage demonstrated that resid- 
ual epidural pressure correlates with segmental spread. 6 
Therefore, if a higher spread of local anaesthetic results 
from a bolus injection, each nerve root will be less 
exposed to the drug and more veins will contribute to the 
reabsorption process. 6,7 This hypothesis seems to be 
confirmed by the finding that at the attainment of T4 
block, lidocaine concentrations were higher in Group I, 
although this difference did not achieve statistical signifi- 
cance (P = 0.06). Also, a higher pressure in the epidural 
space contributes to increased leak of local anaesthetic 
through intervertebral foramina, which are more perme- 
able in young adults. 6 Consequently, a slower injection 
rate seems to result in better impregnation of nerve roots 
because of lesser segmental spread, decreased vein 
exposure and drug reabsorption as well as a smaller leak 
through intervertebral foramina. All three factors may 
contribute to the higher quality of analgesia found in 
Group II. These data are in agreement with Eldemir et al. 
who found both an increased segmental spread and a 
higher incidence of spotty block with a rapid injection 
rate. s 

The difference between the two groups was detected 
only after delivery. The mean induction to delivery time 
was 44 minutes. Therefore it is unlikely that the block was 
receding by that time, since we know that the time to 
recession of two segments for lidocaine two per cent with 
epinephrine is 97 --+ 19 minutes from the onset of the 
block. 6 On the other hand, a more intense surgical 
stimulation, repairing the uterus with exteriorisation and 
the loss of psychological support (father and newborn 
leaving the operating room), could have helped us to 
discriminate between two blocks that seemed of equal 
quality before birth because of a lesser stimulus. 

The incidence of hypotension in Group I, 52.2 per cent, 
can be compared with similar studies, T4 level for elective 
Caesarean section, by Craft e taL (65 per cent) 9 Brizgys et 
al. (35-43 per cent), lO Craft et al. used only 700 ml of IV 
fluid to prehydrate and that could explain their higher 

incidence. Brizgys et al. used mostly bupivacaine (70 per 
cent of their population), a slower-acting drug. We used 
lidocaine with freshly added epinephrine which results in 
a higher pH. I I It has recently been shown that alkalinized 

solutions produce a more rapid onset and an increased 
incidence of hypotension. ,z The fact that a more rapid 
onset of block correlates with more haemodynamic 
changes was already known and this is the most likely 
explanation for the difference between Brizgy's study and 
ours. The striking difference between our two groups 
(52.2 per cent vs 13.6 per cent) can be explained by the 
slower onset of sympathetic blockade in Group 11 allow- 
ing more time for the compensatory mechanisms to take 
place. Indeed, vasoconstriction above this level of block- 
ade is rapid but autoregulation of precapillary sphincters 
is a slower compensating mechanism. ~3 The slower onset 
of sympathetic blockade in Group I1 probably allowed 
more time for the latter mechanism to be effective. 
The incidence of hypotension reported in the literature 
varies according to the volume of prehydratation, ~4 to the 
extent of epidural block and the presence or absence of 
labour. ~4 Our data suggest that the speed of injection 
can be an important factor in the occurrence of this 
complication. 

We did not find any significant difference between the 
two groups in the maternal venous plasma lidocaine con- 
eentrations. The highest measured level 4.4 p.g. ml -~ , was 
well below the convulsive threshold, 10-12 p.g" ml-~, ~ 
and no patient experienced any symptoms of toxicity. 
However, we collected only two specimens and could 
have missed a peak. Peak plasma levels occur between 20 
and 30 minutes in lumbar epidural block using lidocaine 
with epinephrine: concentrations decrease very slowly 
after that. 16't7 Our samples were taken 25.5 • 8.04 and 
43.4 • 7.65 minutes after the beginning of injection in 
Group I and 26.2 • 8.0 and 43.6 • 8.08 minutes in Group 
II. The chances that a major peak was missed are low but 
we cannot rule out that the top-up doses given to reach T4 
resulted in a delayed elevation of the plasma concentra- 
tion that was not detected by our sampling technique. 
Finally the umbilical venous levels were all under Z5  
I.tg" ml- J, which is the level reported by Shnider et al. to 
be safe for the newborn. 18 

In conclusion, we found that epidural anaesthesia for 
Caesarean section with injection of local anaesthesic in 
fractional doses results in more profound analgesia and a 
lower incidence of hypotension than bolus injection. 
These advantages combined with the decreased potential 
of systemic toxicity from inadvertent massive vascular 
injection suggest that the use of fractional doses is a safer 
and more efficient technique for epidural anaesthesia for 
Caesarean section than single bolus injection. 
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R6sum6 
Les auteurs ont dtudi~ deux techniques d' injection pour anes- 

thEsie Epidurale lors de cdsariennes. Quarante-citu 1 patientes 

ont EtE divisEes de fafon alEatoire en deux groupes. Les 

patientes du groupe I out re~u 20 ml de lidocaine deux pour cent 

avec dpinEphrine par l'aiguille d une vitesse d'injection de 5 

ml. 30 sec -J aprds une dose-test de 3 ml. Les patientes du groupe 
11 out re~u la mEme dose du mEme agent via un cathL, ter 

Epidural, par doses fractionn~es de 5 ml aprEs la dose-test. Les 

doses fi'actionn~es furent inject~es en une minute, d intervalle de 

deux minutes entre chacune des injections. Des doses suppl~- 

mentaires furent ajoutEes dons les deto: groupes pour obtenir un 

niveau sensitif d T4. II n'y a eu aucune difference entre les deto: 
groupes quant d la qualitd du bloc sensitif avant la naissance. 
Cependant, apr~s la naissance, le bloc rut sign~cativement 
meilleur duns le groupe 11 (P = 0.021). L'incidence d'hypoten- 

sion fut de 52.2 pour cent dons le groupe Ie t  de 13.6 pour cent 
clans le groupe H (P - 0.014). I1 n'y a pax eu de difference 
significative entre les niveaux plasnlatiques de lidocaine duns 
les veines maternelles et ombilicales. Nous concluons que 

l'injection en doses fractionn~es est une technique d la lois 

plus s~curitaire et plus efficace pour l'anesthdsie Epidurale lors 
d' une cEsarienne. 


