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Background: Conventional bilateral spinal anaesthesia can produce haemodynamic
alterations that can be detrimental to geriatric patients. Unilateral spinal anaesthesia
produces predominant blockade on the operated side, thereby reducing the incidence
of hypotension. There is a scarcity of comparative studies evaluating the effects of uni-
lateral spinal anaesthesia in the elderly population. Therefore, we conducted this study
to compare the effects of unilateral and bilateral spinal anaesthesia in geriatric patients.
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Methods: A prospective, parallel group, randomized, controlled study was conducted
on 72 patients of age 60-85 years, ASA physical status | and Il undergoing hemiar-
throplasty under spinal anaesthesia. Patients were randomly allocated to two groups:
patients in group U (n = 36) received unilateral spinal anaesthesia, those in group B
(n = 36) received bilateral spinal anaesthesia. All patients received 1.5 mL of hyperbaric
bupivacaine (0.5%) and 0.5 mL of fentanyl intrathecally in the lateral decubitus position.
Patients in group B were turned to the supine position and those in group U maintained
the lateral decubitus position for 15 minutes. Intraoperative and postoperative haemo-
dynamic parameters, Bromage score and sensory block height were compared.

Results: Hypotension in group B patient was more pronounced compared to group
U. There was no significant difference in the Bromage score and the number of pa-
tients reaching T10 sensory block height on the operated side between the two groups.
The Bromage score and the number of patients reaching T10 sensory block height on
the non-operated side were higher in group B.

Conclusion: In geriatric patients unilateral spinal anaesthesia produces predominant
motor and sensory block on the operated side with less hypotension.
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Hemiarthroplasty is a surgical procedure dur-
ing which one half of the hip joint is replaced with
a prosthesis, leaving the other half intact. Spinal
anaesthesia is a common anaesthetic technique
for that procedure. Unfortunately it can cause rapid
haemodynamic alterations detrimental to the geria-
tric patients.

Sympathetic blockade in spinal anaesthesia
causes a fall in systemic vascular resistance and
central venous pressure with resultant hypoten-
sion. Severe hypotension may be harmful in the el-
derly population due to limited physiological reserve
and increased incidence of systemic illnesses [1].
Hypotension is proportional to height of spinal
anaesthesia block [2]. Higher block produces exten-
sive sympathetic blockade with a subsequent fall in
systemic vascular resistance.

Unilateral spinal anaesthesia is a mode of sub-
arachnoid blockade which produces a predominant
motor and sensory block on one side. It was first
described by Tanasichuk et al. [2] in 1961. Unilateral
block restricts the extent of sympathetic blockade,
and hence shows minimal haemodynamic changes
as compared to bilateral block [2]. It can produce
adequate anaesthesia with minimal cardiovascular
instability.

Previous studies in young patients comparing
unilateral and bilateral spinal anaesthesia showed
a lesser degree of hypotension with unilateral block
[3, 4]. Tekye et al. [4] observed delayed onset of
spinal anaesthesia in patients receiving unilateral
block. Bacak et al. [5] and Fanelli et al. [6] observed
prolonged motor blockade in the operated limb in
patients receiving unilateral spinal anaesthesia.
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There is a paucity of comparative studies evalu-
ating the effects of unilateral versus bilateral spinal
anaesthesia in the elderly population. Therefore,
the aim of this study was to compare the effects of
unilateral and bilateral spinal anaesthesia in geriat-
ric patients undergoing hemiarthroplasty in terms
of suitability of the block and the degree of haemo-
dynamic stability.

METHODS

After obtaining Institutional Ethics Committee
approval and written informed consent from each
patient, this prospective, parallel group, randomized,
controlled study was conducted in the Orthopaedics
Operating Room of Calcutta National Medical Col-
lege. Patients aged 60-85 years, of either sex, ASA
physical status | and Il, undergoing hemiarthroplasty
under spinal anaesthesia were included in this study.
Patients with contraindications to spinal anaesthesia,
allergy to bupivacaine or fentanyl, body mass index
over 30 kg m?, height less than 150 cm, ASA physi-
cal status Il or more were excluded from the study.
Patients who were unable to be placed in a lateral
decubitus position and patients receiving antihy-
pertensive or vasodilator agents were also excluded
from the study.

Using a computer-generated random number
list patients were randomly allocated to two groups,
group U and group B. Patients in group U received
unilateral spinal anaesthesia, whereas those in
group B received bilateral spinal anaesthesia.

All patients received Ringer’s lactate infusion
10 mL kg™ before performance of subarachnoid
blockade. Baseline heart rate (HR), systolic blood
pressure (SBP), diastolic blood pressure (DBP), mean
arterial pressure (MAP) and oxygen saturation (SpO,)
were recorded. Patients were placed in a lateral decu-
bitus position keeping the operated side dependent.
Dural puncture was performed using a 25-gauge
Quincke needle at L3-L4 or L4-L5 interspace under
strict aseptic conditions. Correct needle placement
was identified by free flow of cerebrospinal fluid.
The bevelled end of the needle was pointed towards
the operated side. 0.5% hyperbaric bupivacaine
(Rupivac Heavy, Rusan Pharma Ltd, India) 7.5 mg
(1.5 mL) and fentanyl (Fenstud, Rusan Pharma Ltd,
India) 25 ug (0.5 mL) were injected intrathecally over
30 seconds. In group U, the lateral decubitus position
was maintained for 15 minutes and then the patient
was turned to the supine position. In group B, the pa-
tient was placed in a supine position immediately af-
ter the intrathecal injection. The operating table was
maintained in a neutral position in both the groups.

HR, SBP, DBP, MAP and SpO, were recorded at
3-minute interval for the first 15 minutes and then
at 5-minute interval until the end of the surgery.

If blood pressure decreased by more than 25% of
the baseline value, the patient was considered to
have developed hypotension and was managed
with mephentermine 3 mg intravenously (i.v.). Bra-
dycardia, defined as heart rate less than 50 min™,
was treated with iv atropine 0.6 mg i.v. The Visual
Analogue Scale (VAS) score was recorded immedi-
ately after intrathecal drug administration and then
at 15-minute intervals intraoperatively.

Motor blockade was assessed with the Bromage
score as used in a previous study (1 - free move-
ment of legs and feet, 2 - just able to flex knee with
free movement of the foot, 3 — unable to flex knee,
but with free movement of the foot, 4 — unable to
move leg or foot) [4]. The height of sensory block
was evaluated by the pin prick method using a 20-G
hypodermic needle. The test was performed every
3 minutes for the first 15 minutes. The forehead was
used as the baseline point for normal sensation.

At the end of surgery, the patient was shifted to
the post-anaesthesia recovery room. HR, SBP, DBP,
MAP, SpO,, Bromage score, height of sensory block
and VAS were recorded at 30-minute intervals until
the full recovery of the motor block. Any untoward
side effect was also noted.

A difference in the MAP between the two groups
following intrathecal drug administration was con-
sidered as the primary outcome variable. The sec-
ondary outcome variables included differences in
HR, SBP, DBP, Bromage score and height of sensory
block between the two groups.

Sample size calculation: It was estimated that
36 patients per group (n = 36) were required to de-
tect a 10 mm Hg difference in MAP between groups
with a power of 80% and 5% probability of type 1
error. The calculation assumes a within-group stan-
dard deviation of 15 mm Hg. So, the total number
of patients required was 72.

Statistical analyses

The statistical software IBM SPSS version 20.0
was used for the statistical analyses. Continuous vari-
ables were presented as mean £SD. Categorical data
were presented as number (%). Data distribution was
first evaluated using the Kolmogorov-Smirnov test.
Categorical variables were compared using Pearson’s
x? test/Fisher’s exact test as appropriate. Parametric
data were compared using unpaired Student’s t test.
The Mann-Whitney U test was used for comparison
of nonparametric data. A P value of < 0.05 was con-
sidered statistically significant.

RESULTS

In total 75 patients were screened for eligibil-
ity. Three patients were excluded; 1 of them did not
meet the inclusion criteria and 2 patients refused
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FIGURE 1. CONSORT flow diagram

TABLE 1. Comparison of demographic profile, operated side, site of intrathecal drug
administration and duration of surgery

Cruameesr | ows | Goupu | Puae)

Age (years) 67.94 +6.07 66.14 +5.27 0.203
Sex (male : female; n) 10:26 15:21 0.216
Height (cm) 163.50 +6.74 165.94 £8.07 0.162
Body mass (kg) 56.11+4.77 57.06 +6.17 0.878
Operation side (right : left) 17:19 16:20 0.813
Site of intrathecal drug 18:18 16:20 0.637
administration

(L3—-L4: L4-L5)

Duration of surgery (min) 71.77 £17.07 72.97 +£17.03 0.770

TABLE 2. Comparison of intraoperative mean arterial pressure between groups

Time points Group B Group U Pvalue
Mean (SD) Mean (SD)
Preoperative 100.42 (9.66) 101.78 (10.08) 0.701
0min 96.19 (9.36) 99.47 (10.66) 0.189
3 min 88.25(8.73) 94.75 (10.65) 0.009
6 min 79.31(8.77) 88.17 (8.69) <0.001
9 min 75.61(7.13) 86.64 (9.93) <0.001
12 min 73.67 (7.29) 82.78 (8.16) <0.001
15 min 73.19(9.39) 80.94 (8.47) <0.001
30 min 75.56 (7.65) 82.14(8.31) 0.001
45 min 76.06 (8.96) 81.33(7.84) 0.004
60 min 77.50 (8.34) 82.75(7.72) 0.005
75 min 82.45(6.75) 85.90 (7.24) 0.156
90 min 85.67 (7.90) 87.50 (5.00) 0.469
105 min 86.00 (8.25) 89.14 (4.74) 0.173
120 min 90.00 (9.98) 92.50 (6.66) 0.188

294

to participate in the study. Finally 72 patients were

randomly allocated to the study groups (Figure 1).
The two groups were comparable in terms of

demographic profile, operated side, site of intra-

thecal drug administration and the duration of sur-
gery (Table 1). There was no significant difference
in baseline heart rate, SBP, DBP and MAP between
the two groups.

The SBP, DBP and MAP were significantly lower
in group B compared to group U (P < 0.05) at 3, 6, 9,
12,15, 30, 45, 60 minutes intraoperatively (Table 2).
Table 3 shows that the mephentermine requirement
was significantly higher (P < 0.001) in group B com-
pared to group U.

There was no statistically significant difference
in HR between the two groups both intraoperative-
ly and postoperatively (P > 0.05). Two groups were
comparable in terms of postoperative SBP. In com-
parison to group U, DBP and MAP were significantly
lower (P < 0.05) in group B at 0, 30 and 60 minutes
postoperatively (Table 4).

Immediately after intrathecal drug administra-
tion, Bromage score on the operated side was 4.00
+0.00 in group B vs. 3.97 £0.17 in group U,
P =0.317.Three minutes after intrathecal drug ad-
ministration, all patients in both the groups attained
a Bromage score of 4 on the operated side (4.00
+0.00 in group B vs. 4.00 £0.00 in group U,
P =1.000). Therefore, there was no statistically sig-
nificant difference in the Bromage score on the oper-
ated side between the two groups intraoperatively.

However, on the non-operated side, the Brom-
age score was significantly higher in group B com-
pared to group U. Immediately after intrathecal
drug administration, the Bromage score was 4.00
+0.00 in group B vs. 3.69 +£0.47 in group U,
P < 0.001. At 3, 6,9, 12 and 15 minutes following
intrathecal drug administration, the Bromage score
was 4.00 £0.00 in group B vs. 3.75 £0.44 in group U,
P =0.001.

In the postoperative period, Table 5 shows that
the Bromage score on the operated side was sig-
nificantly higher in group U at 30, 60, 90 and 120
minutes. Conversely, the Bromage score on the non-
operated side was significantly higher in group B
compared to group U.

Table 6 shows that, 15 minutes following in-
trathecal drug administration, both the groups
attained comparable sensory block height on the
operated side. Conversely, the sensory block height
was significantly higher in group B compared to
group U on the non-operated side (P =0.001).

On the operated side, there was no significant
difference in the number of patients reaching the
T10 sensory block height between the two groups
(34 patients in group B vs. 36 patients in group U,
P> 0.05). However, on the non-operated side, signifi-
cantly fewer patients reached the T10 sensory block
height in group U compared to group B (34 patients
in group B vs. 14 patients in group U, P < 0.001).
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There was no significant difference in the intraoper-
ative and postoperative VAS score between the two
groups (P > 0.05). There was no adverse outcome in
either group.

DISCUSSION

Age-related physiological changes play an im-
portant role in the clinical features of the subarach-
noid blockade in geriatric patients. Following spinal
anaesthesia, the block height is usually 3-4 seg-
ments higher in elderly patients compared to that
in young adults [7]. Decreased cerebrospinal fluid
(CSF) volume, nervous system degeneration and
anatomic changes in the thoracic and lumbar spine
are the main contributing factors [1, 8]. Old age and
high sensory block height are two important fac-
tors for development of post-spinal hypotension in
geriatric patients [9]. The incidence of hypotension
following subarachnoid blockade in this population
is about 25-69% [9].

It has been found that when a lower dose (5-8 mg)
of local anaesthetic is used, placing the patient in
the lateral decubitus position for 10-15 minutes can
establish successful unilateral spinal anaesthesia.
The drug can migrate towards the opposite side with
the use of a higher dose of local anaesthetic even if
the patient is placed in a lateral position for 30 min-
utes [4]. Therefore, in this study, 7.5 mg hyperbaric
bupivacaine was used and the patients were placed
in a lateral decubitus position for 15 minutes.

A slower injection rate generates a laminar flow
which reduces the mixing of local anaesthetic agent
with the CSF and thereby facilitates unilateral distri-
bution of spinal blockade [10]. The success rate of
unilateral blockade is higher when intrathecal in-
jection is performed keeping the patient in a lateral
decubitus position compared to the sitting position
[11]. Therefore, with the patient placed in a lateral de-
cubitus position, the anaesthetic was injected slowly.

The patients receiving unilateral spinal anaes-
thesia developed less hypotension both intraop-
eratively and postoperatively. Similar results were
found in previous studies [3, 4, 6, 10]. Esmaoglu

TABLE 3. Comparison of mephentermine requirement between groups

Parameter Group B Group U Pvalue
Mephentermine required 36:0 22:14 <0.001
(yes:no),n
Amount of mephentermine 16.25+4.44 | 8.45+4.40 <0.001
used in mg

TABLE 4. Comparison of post-operative mean arterial pressure between groups

Time points Group B Group U Pvalue
[ EELE)] Mean (SD)
0 min 85.33(6.52) 89.97 (7.59) 0.009
30 min 88.47 (7.65) 91.50 (6.54) 0.036
60 min 91.61(6.31) 94.25 (7.50) 0.044
90 min 95.17 (7.60) 94.89(7.52) 0.960
120 min 97.31(8.52) 96.44 (6.60) 0.982
150 min 99.67 (7.97) 98.17 (7.18) 0.517
180 min 101.53 (8.41) 99.31(7.67) 0.249

etal. [12] observed that no patient from the unilat-
eral group developed hypotension. By limiting the
sympathetic blockade to one side and sparing the
contralateral sympathetic chain, unilateral spinal an-
aesthesia limits the marked fall in blood pressure.
The factor which contributes to that is the distance
between the left and right nerve roots in the lum-
bar and thoracic regions. The distance between the
nerve roots is about 10-15 cm, which facilitates uni-
lateral blockade [13].

Mephentermine requirement was also signifi-
cantly higher in patients receiving bilateral spinal
anaesthesia. Previous studies also obtained similar
results [6, 14]. The requirement of a higher dose of
vasopressors in patients with bilateral spinal anaes-
thesia is attributed to a higher degree of sympathetic
blockade, which results in more profound hypoten-
sion.

There was no significant difference in the Brom-
age score measured intraoperatively on the operat-
ed side. A previous study conducted by Tekye et al.
[4] found that the onset of motor block was faster in

TABLE 5. Comparison of postoperative Bromage score between groups

Time Operated side Non-operated side

0min 2.97 £0.61 3.14+0.49 0.241 2.86 £0.64 2.36 £0.49 0.001
30 min 2.58 £0.50 2.86 £0.42 0.015 2.50 £0.51 1.83 +0.61 < 0.001
60 min 2.28 +0.57 2.58 £0.55 0.034 2.22 +0.64 1.58 £0.50 < 0.001
90 min 1.92 £0.50 2.25+0.50 0.007 1.78 £0.59 1.22 +0.42 < 0.001
120 min 1.56 +£0.50 1.86 £0.35 0.005 1.47 £0.51 1.06 £0.23 < 0.001
150 min 1.25 £0.44 1.44 £0.50 0.085 1.22 +0.42 1.00 +0.00 0.003
180 min 1.00 +0.00 1.00 +0.00 1.000 1.00 +0.00 1.00 +0.00 1.000
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TABLE 6. Sensory block height 15 minutes following intrathecal drug administration

o | Goupn | Goupl | Puae

Sensory block height on operated side
T12 2(5.56%) 0(0%)
T10 14 (38.89%) 6 (16.67%) 0.051
T8 9(25%) 16 (44.44%)
T6 11(30.56%) 14 (38.89%)
Sensory block height on non-operated side
L1 0(0%) 1(2.78%)
T12 2(5.56%) 21(58.33%)
™ 0(0%) 1(2.78%)
T10 14 (38.89%) 11(30.56%) <0001
18 9(25%) 2(5.56%)
T6 11(30.56%) 0(0%)
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the bilateral group compared to the unilateral group.
It may be explained by the use of a higher dose of
bupivacaine (12.5 mg) in their study. The Bromage
score on the operated side was significantly higher
in group U compared to group B at 30, 60, 90 and
120 minutes postoperatively. Similar results were
also obtained in previous studies [5, 6].

We also observed that the Bromage score on the
non-operated side was significantly higher in group B
compared to group U intraoperatively as well as post-
operatively (Table 5). In group B, bilateral distribution
of the drug produces blockade of nerve roots bilater-
ally and provides motor block of both operated and
non-operated limbs.

On the operated side, there was no significant
difference in the sensory block height between the
groups. However, on the non-operated side, the
sensory block height and the number of patients
reaching T10 sensory block were significantly high-
er in group B compared to group U. A higher level
of sensory block on the operated side is desirable
for effective analgesia. However, a higher level of
sensory block on the non-operated side does not
provide any added advantage in the periopera-
tive period. Moreover, the blockade of sympathetic
outflow tracts occurs due to cephalic spread of the
local anaesthetic and the resultant cardiovascular
effects are proportional to the height of the block.
Thus, in group B, the incidence of hypotension was
higher due to higher sensory blockade on the non-
operated side.

Therefore, unilateral spinal anaesthesia provided
good operating conditions with adequate motor
and sensory block on the operated side. It also led
to avoidance of unnecessary blockade of the non-
operated limb. At the same time, it produced less
hypotension by sparing the contralateral sympa-
thetic supply.

The limitations of this study include the lack of
blinding and non-availability of various invasive and
non-invasive methods of haemodynamic monitoring.

In future, similar studies can be conducted on
different age groups of patients, undergoing differ-
ent surgical procedures, using different drug doses
and different adjuvants.

CONCLUSIONS

In the population of geriatric patients undergo-
ing hemiarthroplasty, unilateral spinal anaesthesia
produces predominant motor and sensory block on
the operated side with less hypotension in compari-
son to bilateral spinal anaesthesia.

ACKNOWLEDGEMENTS

1. Financial support and sponsorship: none.
2. Conflicts of interest: none.

REFERENCES

. Veering BT. Hemodynamic effects of central neural blockade in elderly

patients. Can J Anesth 2006; 53: 117-121. doi: 10.1007/BF03021814.

Tanasichuk MA, Schultz EA, Matthews JH, Van Bergen FH. Spinal

hemianalgesia: an evolution of a method, its applicability, and influ-

ence on the incidence of hypotension. Anesthesiology 1961; 22: 74-85.

. Ahmad H, Sagheer A, Aslam S. Comparison of hemodynamic effects of
unilateral versus bilateral spinal anaesthesia in inguinal herniorrhaphy.
JUMDC 2015; 6: 1-7.

4. Tekye SMM, Alipour M. Comparison of the effects and complications
of unilateral spinal anaesthesia versus standard spinal anaesthesia in
lower limb orthopedic surgery. Braz ] Anesthesiol 2014; 64: 173-176.
doi: 10.1016/j.bjane.2013.06.014.

. Bacak IK, Krobot R, Premuzic J, Vucelic N. Comparison of unilateral

and bilateral spinal anesthesia with hyperbaric bupivacaine 7.5 mg +

fentanyl 25 microgram for inguinal hernia repair. Eur ] Anaesthesiol

2010; 27: 131.

Fanelli G, Borghi B, Casati A, Bertini L, Montebugnoli M, Torri G. Uni-

lateral bupivacaine spinal anaesthesia for outpatient knee arthroscopy.

Italian study group on unilateral spinal anaesthesia. Randomized con-

trolled trial. Can ] Anaesth 2000; 47: 746-751. doi: 10.1007/bf03019476.

Veering BT, Burm AGL, Spierdijk J. Spinal anaesthesia with hyper-

baric bupivacaine. Effects of age on neural blockade and pharmaco-

kinetics. Br ] Anaesth 1988; 60: 187-194.

Veering BT, Immink-Speet TTM, Burm AGL, Stienstra R, van Kleef JW.

Spinal anesthesia with 0.5% hyperbaric bupivacaine in elderly patients:

effects of duration spent in the sitting position. Br ] Anaesrth 2001; 87:

738-742. doi: 10.1093/bja/87.5.738.

. Carpenter RL, Caplan RA, Brown DL, Stephenson C, Wu R. Incidence
and risk factors for side effects of spinal anaesthesia. Anesthesiology
1992; 76: 906-916. doi: 10.1097/00000542-199206000-00006.

10. Jjaz N, Ali K, Afzal F, Ahmad S. Comparison of haemodynamic effects
of unilateral versus bilateral spinal anaesthesia in adult patients under-
going inguinal hernia repair. Biomedica 2013; 29: 244-250.

11. Al Malyan M, Becchi C, Falsini S, et al. Role of patient posture dur-
ing puncture on successful unilateral spinal anaesthesia in outpatient
lower abdominal surgery. Eur ] Anaesthesiol 2006; 23: 491-495. doi:
10.1017/50265021506000020.

12. Esmaoglu A, Karaoglu S, Mizrak A, Boyaci A. Bilateral vs unilateral
spinal anesthesia for outpatient knee arthroscopies. Knee Surg Sports
Traumatol Arthrosc 2004; 12: 155-158. doi: https://doi.org/10.1007/
500167-003-0350-2.

. Imbelloni LE, Beato L, Cordeiro JA. Unilateral spinal anesthesia with
low 0.5% hyperbaric bupivacaine dose. Rev Bras Anestesiol 2004; 54:
700-706. doi: 10.1590/S0034-70942004000500013.

14. Zhu L, Tian C, Li M, et al. The stress response and anaesthetic potency

of unilateral spinal anesthesia for total hip replacement in geriatric

patients. Pak ] Pharm Sci 2014; 27: 2029-2034.

—

N

w

w

>

N

®©

Nl

—_
W



