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Posture and the spread 
of hyperbaric bupiva- 
caine in parturients 
using the combined 
spinal epidural 
technique 

This study was undertaken to analyze the effect o f  posture on 
the spread of  hyperbaric bupivacaine in pregnant women using 
a combined spinal extradural technique, and to assess the qual- 
ity o f  analgesia provided by 10 mg bupivacaine when using 
this technique. Fifty parturients undergoing elective Caesarean 
section under regional anaesthesia were randomly allocated to 
receive 2.0 ml hyperbaric bupivacaine 0.5% in either the siuing 
or left lateral position. Spinal injection was performed with a 
27 gauge, 120 mm long spinal needle using a single space com- 
bined spinal extradural technique. The onset time to analgesia 
at T 4, and grade 3 motor block was on average 7.7 rain and 
6.9 rain respectively in the lateral group, compared with 10.8 
rain (P < 0.05) and 9.4 rain (P < 0.05) in the sitting group. 
Nine women in the siuing group and one woman (P < 0.05) 
in the lateral group required epidural supplementation. Hypo- 
tension occurred in 48% of  the parturients in the lateral group 
and in 13% (P < 0.05) of  the parturients in the sitting group. 
Nausea was noted in 61% of  the parturients in the lateral group 
and in 22% (P < 0.05) of  the parturients in the sitting group. 
There was no difference between the two groups in neonatal 
outcome. Overall, the position of  the patient during induction 
of  spinal anaesthesia does influence the rate of  onset o f  anal- 
gesia and motor blockade. Injection of  10 mg hyperbaric bu- 
pivacaine in the sitting position would not provide adequate 
analgesia for Caesarean section when using a single space com- 
bined spinal extradural technique. 

Cette dtude vise ~ dvaluer: 1) l'effet de la position sur la dis- 
persion, chez la parturiente, de la bupivaca~ne pendant une 

technique combinant la rachianesthdsie ~ l~pidurale, 2) la qua- 
lit$ de l'anesthdsie produite par bupivacagne 10 mg avec cette 
technique. Cinquante parturientes programmdes pour cdsa- 
rienne sont rdparties au hasard pour recevoir de la bupivacaihe 
hyperbare 0,5% 2,0 ml en position latdrale gauche (groupe la- 
tdral) ou assise (groupe assis). L'injection rachidienne est rdalisde 
avec une aiguille 27G de 120 mm de longueur insdrde dans 
l'espace choisi pour la technique combin~e rachi-dpidurale. La 
vitesse d'installation jusqu'd l'analgdsie au niveau T~ et le bloc 
moteur de grade 3 sont en moyenne de 7,7 min et 6,9 min 
respectivement dans le groupe latdral, comparativement h 10,8 
(P < 0,05) et 9,4 min dans le groupe assis (P < 0,05). Neuf 
patientes du groupe assis et une seule (P < 0,05) du groupe 
latdral ont besoin d'un suppldment dpidural. De lfiypotension 
survient dans 48% du groupe latdral et dans 13% du groupe 
assis (P < 0,05). On retrouve de la nausde dans 61% du groupe 
latdral et dans 22% du groupe assis (P < 0,05). L~tat du 
nouveau-nd est identique darts les deux groupes. En gdndral, 
la position de la parturiente pendant l~nduction de la rachia- 
nesthdsie a une influence sur la rapiditd d~nstallation de l'anal- 
g~sie et du bloc moteur. LVnjection de bupivacaFne hyperbare 
10 mg en position assise ne produit pas une analgdsie satis- 

faisante pour la cdsarienne quand on utilise la technique com- 
binde rachi-dpidurale administrde dans le m~me espace. 
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Subarachnoid anaesthesia is becoming increasingly pop- 
ular in obstetric practice ~ as it provides rapid onset and 
density of spinal block, combined with the ability to ex- 
tend the block and provide postoperative analgesia with 
the extradural catheter. Russell investigated the effect of 
posture (right lateral versus left lateral) during and after 
induction of spinal anaesthesia,2.3 on the spread of iso- 
baric bupivacaine in pregnant women. However, similar 
studies using hyperbaric bupivacaine have not been re- 
ported especially comparing the sitting with the left lateral 
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position. It has also been suggested that 7.5-10 mg bu- 
pivacaine is an inadequate dose for subarachnoid anaes- 
thesia for Caesarean section. 4,5 Thus, this study was un- 
dertaken to evaluate the effect of posture (sitting versus 
left lateral position) on the spread of hyperbaric bupi- 
vacaine when using the combined spinal extradural tech- 
nique and to determine the quality of analgesia obtained 
for Caesarean section with a subarachnoid injection of 
2.0 ml, hyperbaric bupivacaine 0.5%. 

Methods 
Fifty healthy patients without maternal or fetal compli- 
cations scheduled for elective primary or repeat Caesar- 
ean section under regional anaesthesia were selected for 
participation in the study. Informed consent was obtained 
in accordance with the protocol approved by the Ethical 
Committee. Patients were randomly allocated to receive 
spinal anaesthesia in either the sitting or the left lateral 
position using a combined spinal and extradural (CSE) 
technique. 6,7 

Each patient was premedicated with oral ranitidine 150 
mg on the night before surgery, and ranitidine 150 mg 
with metoclopramide 10 mg po 90 min before operation. 
On arrival at the operating theatre, the patients were ap- 
propriately positioned, and monitoring of ECG, non- 
invasive arterial pressure and pulse oximetry was per- 
formed throughout the procedure. A 16 gauge intrave- 
nous cannula was inserted into a forearm vein and one 
litre Ringer's lactate was infused rapidly. 

Using a midline approach, a 16 gauge Tuohy needle 
was introduced into the L2-3 space and the epidural space 
identified using loss of resistance to air or saline, a 12 
cm, 27 gauge Becton-Dickinson needle was threaded 
through an extradural needle. Free flow of cerebro-spinal 
fluid (CSF) was obtained before injection of local an- 
aesthetic. Two millilitres hyperbaric bupivacaine 0.5% 
were then injected via the spinal needle over 30 seconds. 
When the injection was complete, the spinal needle was 
removed and the extradural catheter was inserted so that 
3 cm remained in the extradural space. No injection was 
made through the catheter at this time. The patients were 
then placed supine with a 20 ~ right lateral flit. Time taken 
from subarachnoid injection to supine position was also 
noted. 

Arterial pressure and heart rate were recorded at two- 
minute intervals following the subarachnoid injection, for 
the first 20 min and at five-minute intervals thereafter. 
Maternal hypotension (defined as a decrease in systolic 
arterial pressure > 30 mmHg or < 100 mmHg) was 
avoided by administration of ephedrine infusion (ephed- 
rine 60 mg in Ringer's lactate solution one iitre). If hypo- 
tension occurred despite this prophylaxis, it was treated 

TABLE I Patient characteristics (mean (range or SD)) 

Sitting Lateral 
(n =24) (n=24) 

Age (yr) 34.3 (18-40) 33.9 (19-39) 
Weight (kg) 77.2 (10.2) 78.1 (I 1.1) 
Height (cm) 165 (7.7) 166 (8.1) 
Gestation (wk) 38 (1.7) 38 (1.5) 

with increments of ephedrine 3 mg by/v  bolus admin- 
istration. 

Cutaneous analgesia levels were determined by loss 
of cold sensation to ethyl chloride at two-minute intervals. 
The time from injection of local anaesthetic to achieving 
bilateral analgesia to T4 was defined as the onset time. 
Motor block was assessed by loss of leg power on a four 
point Bromage scale (0-3), 8 and the time to reach grade 
3 was noted (0, full flexion of knees and feet; 1, just 
able to move knees; 2, able to move feet only; and 3, 
unable to move feet and knees). These measurements 
were carded out by a second anaesthetist who was one 
of the authors. 

If at six minutes sensory blockade had not reached 
Ti0, I0 ml plain bupivacaine 0.5% with 1:200,000 ad- 
renaline were injected slowly through the extradural cath- 
eter. 

The condition of the neonates was assessed by Apgar 
score at one and five minutes and by acid base sampling 
of cord blood at birth. The time from uterine incision 
to delivery of the infant was noted as the uterine incision 
to delivery time (U/D time). 

The incidence and frequency of complications were 
noted and the efficacy of the sensory blockade was re- 
corded by placing the patients in one of four categories: 
category A: no discomfort at all during the procedure; 
category B: mild discomfort but no systemic analgesia 
required; category C: pain that required analgesia (either 
via epidural or/v route); and category D: general anaes- 
thesia after commencement of surgery. 

Statistical analysis was performed using an unpaired 
t test and chi-square tests as appropriate. P < 0.05 was 
regarded as statistically significant. 

Results 
There was no difference between the two groups with 
regard to age, height, weight or gestational age (Table 
I). One patient from each group was withdrawn from 
the study due to failed subarachnoid block. One of the 
failures was due to loss of local anaesthetic from the sy- 
ringe during injection and the other was due to needle 
displacement during injection. These patients had a Cae- 
sarean section performed under epidural anaesthesia. 

Subarachnoid block characteristics are shown in Table 
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TABLE II Subarachnoid block characteristics (mean (SD)) 

Sitting Lateral P value 

Onset time to T 4 (min) 10.8 (4.0) 7.7 (3.6)* < 0.05 
Onset of grade 3 motor block (min) 9.4 (3.1) 6.9 (2.4)* < 0.05 
Analgesia >Ti0 at 6 min (no. of 

patients) 15 23* < 0.05 
Epidural bupivaeaine (no. of 

patients) 9 I* < 0.05 
Ephedrine 27.2 (12.4) 31.4 (8.9) NS 

*Significant difference between the two groups (P < 0.05). 

II. Spinal injection in the lateral group produced faster 
onset of analgesia to T4 (P < 0.05) and motor block 
to grade 3 (P < 0.05). More patients in the sitting group 
(P < 0.05) required epidural supplementation. The mean 
time to reach "1"4 analgesia in the nine patients that re- 
quired epidural supplementation was 13.7 see (5:4.3 SD). 
The time taken from subarachnoid injection to the supine 
position was 91 sec (range 51-126 sec) in the sitting group 
and 47 sec (range 38-57 see) in the lateral group. (P 
= NS) .  

None of the patients required general anaesthesia for 
surgery. Eighty percent (37/46) of the patients felt no 
pain at all, but 4% (2/46) required supplementary anal- 
gesia in the form of epidural fentanyl (Table III). There 
was no difference between the two groups in the quality 
of sensory blockade. 

Hypotension (P < 0.05) and nausea (P < 0.05) were 
more common in the lateral position (Table IV). There 
was no difference in the amount of ephedrine used be- 
tween the two groups. 

One patient in the sitting group developed mild post- 
spinal headache and did not require an extradural blood 
patch. 

All babies in this study were in good condition as 
judged by fetal acid base status and Apgar scores. The 
Apgar scores were > 7 at one minute and 9 at five min- 
utes in all neonates. 

Discussion 
The results show that the time of onset of sensory anal- 
gesia to "1"4 and grade 3 motor blockade was faster in 
the lateral group (P < 0.05) after spinal injection of 2.0 
ml hyperbaric bupivacaine 0.5%. Furthermore, hyper- 
baric bupivacaine 10 mg is an inadequate dose when in- 
jected in the sitting position: nine (39%) parturients in 
the sitting group required epidural supplementation com- 
pared with only one (4%) parturient in the lateral group 
(e  < 0.05). 

A possible explanation of the above findings is that 
injection of local anaesthetic at the L2_3 space deposits 
local anaesthetic at the cephalic end of the lumbar cur- 

TABLE Ill Efficacy of sensory block during surgery 

Category Sitting Lateral 
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A Painless 18 19 
B Mild discomfort 4 3 
C Moderate discomfort (supplementary 

analgesia) 1 1 
D General anaesthesia 0 0 

TABLE IV Incidence of complications 

Sitting Lateral P value 

Nausea 5 (22%) 14 (61%)* < 0.05 
Hypotension 3 (13%) 11 (48%)* < 0.05 
Shivering 6 (26%) 6 (26%) NS 
Dizziness 4 (17%) 6 (26%) NS 
Sleepiness 5 (22%) 6 (26%) NS 
Post-dural puncture headache 1 (4%) 0 NS 

Values expressed as number of patients (%). 
*Significant difference between the two groups (P < 0.05). 

vature, as the peak of the lumbar curvature is at the 
L3 space. If, therefore, injection is made at the Ia_3 space 
with the parturient in the left lateral position, the hy- 
perbaric solution will gravitate around the La_3 space on 
the dependent side. When the parturient is then turned 
to the supine position, the local anaesthetic will have 
pooled mainly around the peak and the cephalic portion 
of the lumbar curvature. The hyperbaric solution at the 
peak will then move in both cephalic and caudal direc- 
tions under the influence of gravity. However, there will 
be greater flow in the cephalic portion as the bulk of 
the solution will be in the cephalic portion of the lumbar 
curvature. 

Spinal injection in the sitting position results in a hy- 
perbaric solution passing caudally under the influence of 
gravity. Furthermore, once the patient is turned supine, 
the bulk of the solution will be on the caudal side of 
the lumbar curvature and the solution must first spread 
cephalad by bulk displacement of CSF, diffusion, or both, 
before gravity induces further cephalad spread. The 
amount of hyperbaric solution that passes caudally after 
spinal injection will also be dependent on the time the 
patient remains sitting. Therefore, it is possible that hy- 
perbaric bupivacaine 0.5% in a dose of 2.0 ml may pro- 
vide adequate analgesia for Caesarean section when using 
a traditional spinal technique because the patients can 
be placed supine immediately after the subarachnoid in- 
jection. When using a single space needle-through-needle 
technique, additional time is required to thread and secure 
the epidural catheter. This problem may be overcome by 
using either a double-space technique or an "Eldor" type 
of epidural needle.9 
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Nine subjects in the sitting group required epidural sup- 
plementation. Although the epidural injection was given 
before maximum sensory analgesia as assessed by loss 
of cold sensation to ethyl chloride had been reached, it 
is possible that analgesia to "I"4 may have been achieved 
in some of these patients if we had waited longer, as 
the time taken to achieve maximum blockade can take 
as long as 15 to 20 min. 5,8,~~ However, we have found 
that if T~0 analgesia is not reached within six minutes, 
T4 analgesia is very unlikely to be achieved. Previous 
reports have shown that TI0 analgesia with hyperbaric 
bupivacaine in sitting parturients occurs in 3.3 S to 5.1 
min; l0 and T4 or T6 analgesia in 8.2 min J0 to < 10 rain. 

Russell studied 40 pregnant women to whom he ad- 
ministered a subarachnoid injection of 2~0 ml hyperbaric 
bupivacaine 0.5% in the right lateral position and found 
that the time taken to reach T4 ranged from 7.1 to 10.2 
min. 4 The mean times to achieve T4 analgesia with 12.5 
mg hyperbaric bupivacaine injected in the lateral position 
ranged from 3.3-4 tj to 8 min. 12 

We perform combined spinal and extradural anaesthe- 
sia for both elective and emergency Caesarean section 
more frequently as supplementation of inadequate spinal 
block can be achieved via the epidural route. Further- 
more, if the surgical procedure is prolonged, sensory anal- 
gesia can still be maintained by administering local an- 
aesthetic via the epidural catheter. Regional anaesthesia 
for Caesarean section has a failure rate of about 4%, 
but rates as high as 35% have been described. 13,~4 No 
patient in this study required conversion to general anaes- 
thesia. Combined spinal and extradural anaesthesia has 
also been shown to provide much better intraoperative 
analgesia for Caesarean section than extradural anaes- 
thesia alone. ~5 

Patients in the lateral group had a faster onset of anal- 
gesia to T4 than those in the sitting group (P < 0.05). 
This was associated with an increased incidence of hypo- 
tension and nausea. However, there was no difference 
between the two groups in neonatal outcome. This is 
in keeping with the findings of Datta et al., Corke et 
al. and Kang et al. 16-18 that if hypotension is promptly 
treated, it does not effect neonatal outcome. 

In conclusion, posture does have an effect on the 
spread of hyperbaric bupivacaine. When using a single 
space needle-through-needle technique, a subarachnoid 
injection of 2.0 ml hyperbaric bupivacaine 0.5% in the 
left lateral position provides more rapid and effective anal- 
gesia for Caesarean section than if the injection is made 
in the sitting position. We recommend that if induction 
of anaesthesia for Caesarean section is carried out in the 
sitting position using the single space combined spinal 
extradural technique then > I0 mg hyperbaric bupiva- 
caine should be used if rapid analgesia to T4 is required. 
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