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ABSTRACT:

Background: Sequential combined spinal epidural (SCSE) is a modified method of anesthesia in which a small spinal dose
inadequate for surgery is used in an attempt to decrease incidence of hypotension and the block is then extended cephalad
with the epidural drug. The present study compared sequential combined spinal epidural anesthesia versus epidural volume
extension in lower limb orthopaedic surgery. Materials & Methods: 80 ASA class | or Il patients scheduled for lower limb
orthopaedic surgerywere divided into 2 groups of 40 each. Group | was sequential combined spinal epidural (SCSE) group
and group Il was epidural volume extension (EVE) group. Parameters such as anesthesia readiness time, modified bromage
motor score, duration of motor block, time for sensory regression to T12, supplementation with general anesthesia, time to
the first request for postoperative analgesia, number of patients who required pethidine and mean pethidine consumption was
recorded in both groups. Results: Group | had 22 males and 18 females and group Il had 19 males and 21 females. Duration
of surgery was 128.2 minutes in group | and 122.8 minutes in group Il. Anesthesia readiness time was 21.1 minutes in group
I and 19.5 minutes in group Il. Duration of motor block was 178.2 minutes in group | and 150.2 minutes in group Il. The
mean modified bromage motor score was 2 in group | and 1 in group Il. The difference was significant (P< 0.05). Time for
sensory regression to T12 was 136.2minutes in group | and 125.2 minutes in group Il. Supplementation with general
anesthesia was 1 in group | and 4 minutes in group Il, time to first request for postoperative analgesia was 230.6 minutes in
group | and 194.1 minutes in group 1l. Number of patients who required pethidine was 7 in group | and 5 in group Il and
mean pethidine consumption (mg) was 4.7 mg in group | and 3.6 in group I1.The difference was significant (P< 0.05).
Conclusion: Both SCSE and EVE techniques is effective in patients undergoing lower limb orthopedic surgery.

Key words: Combined spinal epidural, Epidural volume extension, orthopaedic surgery.

Received: 16 September 2018 Accepted: 18 October 2018

Corresponding Author: Manoj Kumar, Assistant Professor, Department of Orthopaedics, KM Medical College and,
Hospital, Sonkh Road, Mathura, Uttar Pradesh, India

This article may be cited as: Srivastava SG, Kumar M. Sequential combined spinal epidural anesthesia versus epidural
volume extension in lower limb orthopaedic surgery. J Adv Med Dent Scie Res 2018;6(11):192-195.

INTRODUCTION

Combined spinal epidural (CSE) is popular in modern
anesthesia practice. It provides rapid onset, prolonged
duration, less incidence of toxicity from local
anesthetics, and postoperative analgesia. Geriatric
patients undergoing major orthopedic surgery are
much more at risk than younger ones due to less
cardiorespiratory reserve and other comorbidities.*
Spinal anesthesia is a simple and quick technique, but
it has a risk of severe hypotension.? Sequential
combined spinal epidural (SCSE) is a modified
method of anesthesia in which a small spinal dose
inadequate for surgery is used in an attempt to

decrease incidence of hypotension and the block is
then extended cephalad with the epidural drug. This
technique is becoming famous in obstetric anesthesia
practice but also can be used in patients undergoing
orthopedic surgery due to hemodynamic stability.®

Sequential combined spinal epidural (SCSE) is a
modified method of anesthesia in which a small spinal
dose inadequate for surgery is used in an attempt to
decrease incidence of hypotension and the block is
then extended cephalad with the epidural drug. This
technique is becoming famous in obstetric anesthesia
practice but also can be used in patients undergoing
orthopedic surgery due to hemodynamic stability.*
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Epidural volume extension (EVE) is another modified
method of CSE. This approach includes the use of
normal saline into the epidural space immediately
after  intrathecal  injection of the local
anesthetic.>Another proposed explanation for the
improved success rate of the CSE technique is that the
spinal needle may aid in correct identification of the
epidural space. A spinal needle with adequate CSF
return when using a needle-through-needle CSE
technique suggests proper placement of the Tuohy
needle in the epidural space.® The present study
comparedsequential ~ combined  spinal  epidural
anesthesia versus epidural volume extension in lower
limb orthopaedic surgery.

MATERIALS & METHODS
The present study comprised of 80 ASA class | or Il
patients scheduled for lower limb orthopaedic surgery.

All were informed regarding the study and their
written consent was obtained.

Data such as name, age, gender etc. was recorded.
Patients were divided into 2 groups of 40 each. Group
I was sequential combined spinal epidural (SCSE)
group and group Il was epidural volume extension
(EVE) group. All underwent lower limb orthopaedic
surgery. Parameters such as anesthesia readiness time,
modified bromage motor score, duration of motor
block, time for sensory regression to T12,
supplementation with general anesthesia, time to the
first request for postoperative analgesia, number of
patients who required pethidine and mean pethidine
consumption was recorded in both groups. Results
were subjected to statistical analysis. P value less than
0.05 was considered significant.

RESULTS
Table I: Distribution of patients
Groups Group | Group 11
Method | Sequential combined spinal epidural | Epidural volume extension
M:F 22:18 19:21

Table | shows that group I had 22 males and 18 females and group Il had 19 males and 21 females.

Table Il: Baseline parameters

Parameters Group | Group Il | P value
Duration of surgery (min) 128.2 122.8 0.12
Anesthesia readiness time (min) 21.1 19.5 0.05
Duration of motor block (min) 178.2 150.2 0.01
Modified Bromage motor score 2 1 0.02

Table I, graph | shows that duration of surgery was
128.2 minutes in group | and 122.8 minutes in group
Il. Anesthesia readiness time was 21.1 minutes in
group | and 19.5 minutes in group Il. Duration of

Graph I: Baseline parameters
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Table 111: Assessment of parameters

Time for sensory regression to T12 (min) 136.2 125.2 0.05
Supplementation with general anesthesia(min) 1 3 0.01
Time to first request for postoperative analgesia | 230.6 194.1 0.04
Number of patients who required pethidine 7 5 0.94
Mean pethidine consumption (mg) 4.7 3.6 0.72

Table 11l shows that time for sensory regression to
T12 was 136.2minutes in group | and 125.2 minutes
in group 1l. Supplementation with general anesthesia
was 1 in group | and 4 minutes in group II, time to
first request for postoperative analgesia was 230.6

DISCUSSION

Combined spinal epidural (CSE) is popular in modern
anesthesia practice. It provides rapid onset, prolonged
duration, less incidence of toxicity from local
anesthetics, and postoperative analgesia. Geriatric
patients undergoing major orthopedic surgery are
much more at risk than younger ones due to less
cardiorespiratory reserve and other comorbidities.”
Epidural anesthesia may be associated with
incomplete sensory blockade and poor sacral spread.
It however allows for gradual dosing and thus
intermittent assessment of completeness of sensory
blockade and change in blood pressure. A CSE with a
low-dose spinal anesthetic can achieve similarly
stable hemodynamics, while reliably producing dense,
non-patchy sensory blockade with improved sacral
spread when compared to epidural anesthesia alone.®
Proper use of the CSE technique requires an
understanding of the interrelationship between the
thecal sac and the epidural space. Administration of
an epidural fluid bolus may increase pressure in
the epidural compartment resulting in compression of
the thecal sac.® During CSE, epidural bolus injection
and thecal sac compression can lead to enhanced
cephalad spread of the spinal anesthetic in the
intrathecal space.This volume based phenomenon is
termed epidural volume extension (EVE), epidural
volume expansion, or epidural top-up.°Saline or local
anesthetic appear to have similar effects on enhanced
spinal anesthetic spread. Timing of the epidural bolus,
and local anesthetic baricity further determine the
extent of EVE. If the epidural bolus is administered
shortly after the spinal dose, intrathecal spread is more
pronounced than when it is given more than 20
minutes after the spinal dose.''The present study
comparedsequential ~ combined  spinal  epidural
anesthesia versus epidural volume extension in lower
limb orthopaedic surgery.

We found that group | had 22 males and 18 females
and group Il had 19 males and 21 females. Gupta et
al*?compared sequential CSE with epidural block for
gynaecological and orthopedic surgery. Forty patients
between age group 20- 60 years of ASA grade I, Il
were randomly divided into 2 groups. Group A
patients received CSE using “needle through needle
technique” and were given 2.5 ml of 0.5% hyperbaric

minutes in group | and 194.1 minutes in group II.
Number of patients who required pethidine was 7 in
group | and 5 in group Il and mean pethidine
consumption (mg) was 4.7 mg in group | and 3.6 in
group I1.The difference was significant (P< 0.05).

bupivacaine for spinal block. Group B patients
received epidural block with catheter using 15 ml of
0.5% plain bupivacaine. In all patients, subsequent
dosage of (1.5-2 ml per unblocked segment) 0.5%
plain bupivacaine was administered through the
epidural catheter to achieve a block up to T4-5. The
surgical analgesia and motor blockade occurred
significantly early in CSE group. Duration of
analgesia was significantly shorter in CSE
(81.75+£11.09 min) as compared to epidural group
(120.75£7.56 min). The total amount of bupivacaine
required to attain the same target level was three times
in epidural group.

We found that duration of surgery was 128.2 minutes
in group | and 122.8 minutes in group Il. Anesthesia
readiness time was 21.1 minutes in group | and 19.5
minutes in group Il. Duration of motor block was
178.2 minutes in group | and 150.2 minutes in group
1. The mean modified bromage motor score was 2 in
group I and 1 in group Il. Time for sensory regression
to T12 was 136.2minutes in group | and 125.2
minutes in group Il. Supplementation with general
anesthesia was 1 in group | and 4 minutes in group I,
time to first request for postoperative analgesia was
230.6 minutes in group | and 194.1 minutes in group
I1. Number of patients who required pethidine was 7
in group | and 5 in group Il and mean pethidine
consumption (mg) was 4.7 mg in group | and 3.6 in
group 11.Suzuki et al*® demonstrated enhanced caudal
spread of local anesthetic when the dura was
punctured with a 26-gauge spinal needle prior to an
epidural bolus when compared to patients who
received an epidural alone.

CONCLUSION

Authors found that both SCSE and EVE techniques is
effective in patients undergoing lower limb orthopedic
surgery.
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