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Abstract

Background: A Comparative study between the characteristics of unilateral spinal and paravertebral
neuraxial blockade in patients undergoing inguinal herniorraphy.

Materials and Methods: This is a prospective, randomised study conducted on 120 patients of either
sex, aged 18-60 years, ASA grade | and 11 scheduled for elective unilateral herniorraphy using unilateral
spinal anaesthesia or paravertebral neuraxial blockade.

Results: The paravertebral anaesthesia group had shown significantly lesser requirement of postop
analgesia, good quality of recovery and attainment of early ambulation as compared to unilateral spinal
anaesthesia group. All the results were significant statistically and have correlated well with the studies
in reference.

Conclusion: We concluded that the paravertebral block can be the choice of anaesthesia as a far superior
and safe anaesthesia option to unilateral spinal anaesthesia for open unilateral inguinal hernia repair, as
it yields unilateral and segmental anaesthesia, extended postoperative analgesia and decreased rescue
analgesia demand postoperatively. Paravertebral block also helps in early ambulation, early readiness for
discharge from hospital (bypass PACU), stable intra-operative hemodynamics, and minimal adverse
effects.

Keywords: Ropivacaine, unilateral inguinal hernia, Spinal anaesthesia, paravertebral neuraxial block,
Sensory block, motor block

1. Introduction

Inguinal hernia develops when fatty or intestinal tissue protrudes through a weakness in the
abdominal wall near the left or right inguinal canal. Inguinal hernia repair is the most common
performed surgery worldwide ™. Hernia repair surgery needs anaesthesia and analgesia, so
different anaesthetic techniques have been applied such as local anaesthetic infiltration,
spinal/epidural anaesthesia with intravenous sedation and general anaesthesia 2. In accord
with the data collected, general anaesthesia has been given in 60-70% cases, central neuraxial
blocks is given in 10-20% cases and local infiltration anaesthesia is given in 5-15% cases I,
The type of anaesthesia depends on several factors such as patient consent, duration and type
of surgery — open/laproscopic, bilateral, recurrent/strangulated hernia and anaesthetic
considerations . Inguinal herniorrhaphy is not a short procedure, and if the patient is given
general anaesthesia, there can be extended recuperation phase 1. Local anaesthesia with the
aid of using infiltration is frequently uncomfortable for hernia affected person [, a massive
dose of anaesthetic drug can be required, and this approach is frequently augmented with heavy
premedication or sedation, using drugs with decreased elimination®. Reasons for preferring
regional anaesthesia is absence of unconsciousness, absence of respiratory depression,
decrease in rates of post operative nausea and vomiting and rapid recuperation [ &, Local
anaesthetic is deposited in the subarachnoid space which produces intense motor, sensory and
sympathetic blockade in spinal anaesthesia or subarachnoid block. The increased popularity of
this technique is due to the various advantages such as a concious patient, decreased metabolic
stress response to surgery, decreased blood loss, decrease in pulmonary complications and
reduced post- operative pain.
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However, there are certain disadvantages such as undesirable
hemodynamic responses such as hypotension, bradycardia,
prolonged motor blockade, urinary retention and post-spinal
headache I, Paravertebral block (PVB) produces ipsilateral
segmental analgesic effect through injection of local
anaesthetics on all sides of the specific spinal nerve roots
along the vertebral column [1%, This procedure has been used
as anaesthesia for surgeries such as like breast surgeries,
thoracotomies, inguinal hernia repair surgeries, renal
surgeries and in chest trauma for analgesia (Y. This block
generates segmental neural block, provides an appealing
alternative in terms of greater hemodynamic control,
extended post operative analgesia and decline in
complications like post operative nausea vomiting (PONV),
urinary retention and delay in ambulation [, Although these
blocks are relatively simple and easy to learn and, when
applied correctly, may have fewer side effects than general
anaesthesia. However, they may result in potentially serious
complications such as pneumothorax or epidural spread [*°],
Ropivacaine, a long-acting amide local anaesthetic agent, is
a pure S () enantiomer of propivacaine. It has reduced
potential for cardiotoxicity and neurotoxicity and is thus safer
than the racemic preparation, bupivacaine.'® Ropivacaine can
be used for epidural anaesthesia and analgesia, caudal block,
spinal anaesthesia, peripheral nerve blocks, local infiltration,
or intra-articular administration.

This study was conducted to evaluate and conclude the safety
and efficacy of paravertebral block over unilateral spinal
anaesthesia in patients undergoing inguinal hernia repair
surgery.

Il. Materials and Methods
Study design: An open labelled parallel group randomised
controlled trial.

Sample size: 120 patients.

Sample size calculation: Sample size was calculated using
software Epi Info TM 1, with the assumption of alpha error
to be 5% and beta error to be 20% i.e. 95% confidence
interval and 80% power of study. Assumption of exposed
group taken to be 95% with 10% margin of error. Thus a
sample size of 120 patients was taken with 60 patients in each

group.

Subjects & selection method: All participants were
randomly divided into two groups (Group S and Group P) by
a computer generated randomization table.

Group S: Patients received Spinal Anaesthesia with 0.75%
ropivacaine 5 ml

Group P: Patients received Paravertebral neuraxial block
from T10 to L1 with 0.75% ropivacaine 5ml in each space.

Inclusion Criteria

= Age of the patient should be between 18-60 years.

= ASA status should be Grade | & II.

=  Patient should be undergoing elective unilateral inguinal
hernia surgery.

= Patients should give informed consent for the surgery
and anaesthesia.

Exclusion Criteria
= Patient denial.
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= Any contraindication to spinal or lumber paravertebral
block

= Patient is suffering from morbid obesity

= Patient has history of coagulopathy

= Any sign of infection at block site

= Any significant history of cardiovascular, respiratory,
renal, hepatic and metabolic disease

= Any history of substance abuse, psychiatric disorders

= Any history of chronic analgesic use

= Any history of allergy to local anaesthetics

= Any episode of incomplete or failed block requiring GA

Technique Methodology

The patients in spinal anaesthesia group (Group S) were
preloaded with 10ml/kg of RL. Under all aseptic precautions,
spinal anaesthesia was administered in lateral position
(operative side dependant) with 25G Quincke spinal needle
using midline approach at L2-L3 or L3-L4 intervertebral
space. The subarachnoid injection was given with 5ml of.
75% ropivacaine. The patient was kept in the same lateral
position for a time period of 10mins and then turned supine
for surgery.

For the patients in Group P, a usual regional anaesthesia tray
was put together; strict asepsis was maintained during block
placement. An 8-cm, 22-gauge, Tuohy tip needle is being
used for lumbar PVB. Similarly for thoracic paravertebral
block, the needle with the depth markings on it or a guard
indicating the depth is to be utilised. The needle is introduced
by a fixed pre planned distance (1.5-2.0 cm) beyond the
transverse process, without obtaining paraesthesia, is the
method of choice used to perform lumbar paravertebral
block. The block needle is inserted perpendicular to the skin
unless the transverse process has come in contact. The depth
at which the transverse process is contacted is varying (4-6
cm) and depends on the build of the patient. When the
transverse process has been identified, the marking on the
needle is recorded or the depth marker is fixed so that it is
1.5-2.0 cm beyond the skin,that is the depth of transverse
process. The needle is slowly taken out to the subcutaneous
tissue and reinserted at a 10- to 15-degree caudad or caudal
angle so that it glides off the superior or inferior edge of the
transverse process. The needle is advanced forward by 1.5—
2.0 cm beyond the transverse process or until the depth
marker has been touched. When there is negative aspiration
for blood or cerebrospinal fluid (CSF), the local anaesthetic
is injected into the space. Since the spread of local anaesthetic
after giving a single large-volume lumbar paravertebral
injection is not certain, the multiple-injection technique in
which 4-5 mL of local anaesthetic is injected at each level is
more often performed.

In both the groups, emergence of anaesthesia was evaluated
by pin prick discrimination on the operative side at every 5
minutes interval upto 30 minutes interval. The block was
regarded to be successful if the loss of pin prick
discrimination was eminent within 15 minutes or if sensory
block (T10-L1) was attained within 30 minutes.

Data Recording

The following parameters were assessed Intraoperatively, ¢
Intraoperative baseline heart rate, heart rate was monitored at
2,5 interval for 15 minutes, then at 15 minutes interval till the
surgery was completed and post operatively at 2, 4, 6, 12 and
24 hr interval. Similarly systolic blood pressure, diastolic
blood pressure and mean arterial pressure were also
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monitored using the same time parameters. Side effects like
hypotension, bradycardia, PONV, pneumothorax etc were
also monitored and noted. After completion of procedure,
patients of both groups were shifted to the Postoperative
Anaesthetic Care Unit (PACU) after complete evaluation of
quality of recovery from anaesthesia and the patients were
assessed for post operative pain, PONV, post operative
analgesia requirement, PDPH and urinary retention at 6hr,
12hr, and 24hr

Statistical Analysis

Data was presented as mean, standard deviation, median
(range), or percentage, as appropriate. Study data was entered
into the SPSS software (version 21, SPSS) and was analysed
with the chi-square test for qualitative and student t-test for
quantitative variables, between the trial and control groups, P
values less than 0.05 was considered significant.

I11. Results
Demographic Profile
(a) Age

Table 1: Demographic Profile — Age (Years) Distribution

Group P Group S

Age group (years) N % N %
18-20 years 1 1.67 2 3.33
21-30 years 6 10 5 8.33
31-40 years 13 21.67 11 18.33

41-50 years 18 30 18 30

51-60 years 22 36.67 24 40
Total 60 100 60 100

Chi square value=0.67 P=0.95 NS

(c) Height and Body Weight
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Table 4: Height, Weight and BMI:

Group P Group S P value

Height 166.72+6.6 168.52+5.75 0.11 NS
Weight 73.1+6.68 73.13+6.69 0.98 NS
BMI 26.33+2.16 25.75+1.92 0.12 NS

The above table represents the height distribution of the
patients between Group P and Group S. The variable (height)
was found to be normally distributed by Kolmogorov-
Smirnov goodness-of-fit test. After applying the statistical
analysis (Student’s unpaired T test), the p value is found not
to be significant (p=0.11).

The given table represents the weight distribution of the
patients between Group P and Group S. The variable (weight)
was found to be normally distributed by Kolmogorov-
Smirnov goodness-of-fit test. After applying the statistical
analysis (Student’s unpaired T test), p value is found not to
be significant (p=0.98).

2. Pre-Operative Haemodynamics

The following Table outlines the baseline HR, SBP, DBP and
MAP between Group P and Group S. The variables (HR,
SBP, DBP,MAP ) were normally distributed by Kolmogorov-
Smirnov goodness-of-fit test. After applying the statistical
analysis (Student’s unpaired T test), p value was found not to
be significant.

Intra Op & Post Op Hemodynamic Parameters
(a) Heart Rate (bpm)

Table 5: Comparison of Heart Rate At Different Time Periods

Table 2: age Distribution Heart rate (bpm) Group P Group S P value
Group P Group S Baseline 78.63£9.65 78.3+10.33 0.86
Min- Min- 2.5min 77.68£8.9 | 77.52+9.84 | 0.923
Max | Mean | SD | oy | Mean | SD 5min 77.3+8.47 | 76.93%x9.31 | 0.82
Age grou 7.5min 76.73+£8.07 76.2+8.46 0.72
Gears) | 18:60 | 450 | 111 | 2060 | 4588 | 113 10min 67.85£6.04 | 69.33:7.60 | 0.4
P value=0.67 NS 10min 67.63+£5.78 67+£7.71 0.61
12.5min 67.35+5.92 64.88+6.49 0.03
The above tables represents the age distribution of the 15min 67.67+5.57 64.7+6.49 0.01
patients in Group P and Group S. The variable (age) was 30min 67.67+5.57 | 64.746.49 0.01
found to be normally distributed by Kolmogorov-Smirnov 45min 68.43t551 | 65.3747.05 0.01
goodness-of-fit test. Applying statistical analysis (Student’s 1hr 70.07£6.17 | 67.75+6.26 0.04
unpaired T test), p value is found not to be significant 2hr 71.87+6.48 | 68.48+6.35 0.005
(p=0.67). 4hr 73.45+6.85 69.93+6.57 0.004
6hr 78.146.38 | 76.2745.96 | 0.106
12hr 77.87%£5.96 77.5515.24 0.76
(b) ASA 24hr 80+5.57 79.95+5.52 0.96

Table 3: ASA status The above Table the comparison between the heart rate

ASA Group P Group S baseline (HR_B) and at various time intervals after the

Grade 1 39(65%) 34(56.67%) blocks, e.g. 2.5mins (HR_2.5m), 5mins (HR_5m) etc upto 24

Grade 2 21(35%) 26(43.33%) hours (HR_24h) between two groups. The variable (heart

Total 60(100%) 60(100%) rate) was normally distributed by Kolmogorov-Smirnov

The above table show the distribution of ASA status of the
patients between Group P and Group S. This categorical
variable (ASA Status) was tested by applying the Fisher’s
exact test 2-tailed test. It deduced that there was no statistical
significance difference between the groups

goodness-of-fit test. After applying the Student’s unpaired T
test it was found that there was no statistically significant
difference in HR between the groups (p value < 0.05) except
for the duration from 15mins to 4hrs. In this time period, the
patients of group S showed statistically significant decline in
heart rate when compared to the patients of group P.
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(b) Systolic Blood Pressure (SBP)

Table 6: Comparison of Systolic Blood Pressure at Different Time

http://www.allresearchjournal.com

between the groups (p value < 0.05) except for the duration
from 12.5mins to 4hrs. At this time period the patients of
group S showed statistically significant decrease in DBP in

Periods comparison to the patients of group P.
SBP (mmHg) Group P Group S P value .
Baseline 136.07+8.25 | 135.179.22 0.57 (9) Mean Arterial Pressure
2.5min 126.48+7.9 126.35+9.33 0.93
5min 122.8+8 123.28+8.94 0.76 Table 8: Comparison of Map (Mmhg) At Different Time Periods
7.5min 118.93+8.97 | 120.27+10.8 0.46 VAP Group P Group s P value
10min 116.8248.95 118.17+10.87 0.46 Base 100.94+5.94 99.74+5.96 0.271
10min 115.67+8.95 | 115.33+10.51 0.85 2.5min 91.92+5.05 92.73%6.01 043
12.5min 116.02+47.82 | 111.8+10.85 0.02 5min 89.51+4.97 90.29+5.99 0.44
15min 117.9+47.47 | 110.58+12.44 | <0.001 7.5min 88.08+5.61 87.41+7.1 0.57
30min 117.947.47 | 110.58+12.44 | <0.001 18'“?" ggi’iggg ggggfggg 8‘1?
45min 119.78+6.88 | 112.92+10.9 | <0.001 min 220 S22 '
1hr 120.37+14.6 | 11515909 | 002 125min Slen sl oo
2 hr 123.32+6.28 | 118.18+8 | <0.001 30min 86.4845.21 8156£9.38 0
4hr 125.25+6.88 122.6+6.92 0.04 45min 88.28+5 28 83.68+8.4 0
6hr 125.68+6.76 | 124.25+6.14 0.23 1hr 89.426.66 85.4316.53 0
12hr 127.43+6.38 | 127.17+7.05 0.83 2hr 90.79+4.88 87.4135.13 0
24hr 129.745.9 129.8+5.99 0.93 4ahr 85.1845.16 81.86+8.02 0.01
6hr 94.014.72 92.51+4.63 0.08
: . 12hr 93.97+4.4 94.51%4.7 051
The above table shows the comparison of SBP baseline ahr 95 004 64 96.60.43.67 0.36

(SBP_B) and at various time intervals after the blocks, e.g.
2.5mins (SBP _2.5m), 5mins (SBP _5m) etc upto 24 hours
(SBP _24h) between two groups. The variable (SBP) was
normally distributed by Kolmogorov-Smirnov goodness-of-
fit test. After applying the Student’s unpaired T test it was
found that there was no statistically significance difference in
SBP between the groups (p value < 0.05) except at 5mins &
for the duration from 15mins to 4hrs. At 5mins, patients of
group P showed significant decrease in SBP whereas between
15mins-4hrs the patients of group S showed statistically
significant decrease in SBP when compared to the patients of
group P.

(c) Diastolic Blood Pressure (DBP)

Table 7: Comparison of Diastolic Blood Pressure at Different

Time Periods
DBP (mmHg) Group P Group S P value
Baseline 83.38+6.08 | 82.03+5.77 0.21
2.5min 74.63+4.91 75.92+4.89 0.15
5min 72.87+4.58 73.8+£5.46 0.31
7.5min 72.65+4.49 | 70.98+6.04 0.09
10min 71.03+4.72 69+5.8 0.04
10min 70.27+5.24 | 68.05+5.75 0.03
12.5min 69.77+4.47 66.88+7.14 0.01
15min 70.77£4.7 67.05+8.34 <0.001
30min 70.77+4.7 67.05+8.34 <0.001
45min 72.53+5.16 69.07+7.8 <0.001
lhr 73.95+4.56 70.57+6.04 <0.001
2 hr 74.53+4.75 72.02+5.02 0.01
4hr 76.47+4.27 74.72+5.02 0.04
6hr 78.17+4.48 76.63+4.77 0.07
12hr 77.23+3.98 | 78.18+4.22 0.21
24hr 79.13+4.56 80.13+£3.49 0.18

The above table shows the comparison of DBP baseline (DBP
_B) and at various time intervals after the blocks, e.g. 2.5mins
(DBP _2.5m), 5mins (DBP _5min) upto 24 hours (DBP _24h)
between two groups. The variable (DBP) was normally
distributed by Kolmogorov-Smirnov goodness-of-fit test.
After applying the Student’s unpaired T test it was found that
there was no statistically significant difference in DBP

The above table shows the comparison of MAP baseline
(MAP _B) and at various time intervals after the blocks like
2.5mins (MAP _2.5m) upto 24 hours (MAP _24h) between
two groups. The variable (MAP) was normally distributed by
Kolmogorov-Smirnov goodness-of-fit test. After applying
the Student’s unpaired T test it was found that there was no
statistically significance difference in MBP between the
groups (p value < 0.05) except for the duration from 15mins
to 4hrs.

Modified Bromage score (MBS)

Table 9: Comparison of Modified Bromage Scale At Different

Time Periods
MBS Group P Group S P value
2hr 5+0 3.18+0.39 <0.001 HS
4hr 610 5+0
6hr 610 6+0
12hr 610 6+0
24hr 6+0 6+0

The above table shows the comparison of MBS between two
groups. The variable (MBS) was skewed by Kolmogorov-
Smirnov goodness-of-fit test. After applying the Mann-
Whitney U-test it was found that there was no statistically
significant difference in MBS between the groups (p value <
0.05) except for the duration from 2h to 4h. In this time
period, the patients of group P showed statistically significant
increase in MBS in comparison to the patients of group S

VAS Score

Table 10: Comparison of VVas Score At Different Time Periods:

VAS Group P Group S P value
2hr 0+0 1.47+0.5 <0.001 HS
4hr 0+0 0.65+0.48 <0.001 HS
6hr 1.67+0.48 1.65+0.48 0.85 NS
12hr 1.0540.22 3.27+0.45 <0.001 HS
24hr 2.55+0.5 2.38+0.49 0.07 NS
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The above table shows the comparison of VAS score between
two groups. The variable (VAS score) was skewed by
Kolmogorov-Smirnov goodness-of-fit test. After applying
the Mann-Whitney U-test it was concluded that there was
statistically significant difference in VAS score between the
two groups for the duration from 2h to 4h & 12h. In this time
period, the patients of group S presented with statistically
significant increase in VAS score when compared with the
patients of group P.

Modified Aldrete Score (MAS)

Table 11: Comparison of Mas at Different Time Periods

MAS Group P Group S P value
2hr 10+0 100

4hr 10+0 100

6hr 100 100

12hr 100 100

24hr 10+0 100

The above table shows the comparison of MAS between two
groups. The variable (MAS) was skewed by Kolmogorov-
Smirnov goodness-of-fit test. After applying the Mann-
Whitney U-test it was concluded that there was statistically
no difference present in MAS score between the two groups.

Post operative nausea vomiting
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The following table shows the distribution of PONV (‘0’ no
PONV, ‘1’ PONV occurred) of the patients between Group P
and Group S. This categorical variable (PONV) was tested by
applying the Fisher’s exact test 2-tailed test and it was found
that there was statistically significant difference between the
groups.

Shivering

The following table shows the distribution of shivering (‘0’
no shivering, ‘1’ shivering occurred) between Group P and
Group S. The categorical variable was tested by applying the
Fisher’s exact test 2-tailed test and it was found that there was
statistically significant difference between the groups.

Comparison of urinary retention

The following table shows the distribution of urinary
retention (‘0’ no retention, ‘1’ retention requiring treatment)
between Group P and Group S. The categorical variable was
tested by applying the Fisher’s exact test 2-tailed test and it
was found that there was significant difference between the
groups.

Comparison of bloody puncture

The following table shows the distribution of bloody puncture
(0’ no bloody puncture, ‘1’ bloody puncture) between Group
P and Group S. The categorical variable was tested by
applying the Fisher’s exact test 2-tailed test and it was found
that there was no statistically significant difference between
the groups.

Table 12: Comparison of Side Effects

Side effects Group P Group S P value
PONV 0(0%) 8(13.33%) 0.006 HS
Shivering 0(0%) 9(15%) 0.004 HS
Arrhythmia 0(0%) 0(0%)
Headache 0(0%) 0(0%)
LAST 0(0%) 0(0%)
Urine retention 0(0%) 7(11.67%) 0.01S
Bloody Puncture 2(3.33%) 2(3.33%) 1.00 NS
Pneumothorax 0(0%) 0(0%)
Vasovagal 3(5%) 0(0%) 0.087 NS

There was no incidence of partial blockade or failed blockade
requiring converting the block to general anaesthesia and no
incidence of any serious side effects like local anaesthetic
systemic toxicity (LAST), inadvertent intravascular injection
and pneumothorax were detected in our study while giving
paravertebral block.

IV Discussion

The surgery for inguinal hernia repair is becoming one of the
most common general surgical operative procedures. Even
though the laparoscopic repair is becoming increasingly
popular, open repair is still considered the most common
option. It is often performed as a day care procedure with the
main aim to achieve good post operative analgesia, reduced
hospital stay and opting for an anaesthesia technique with
least side effects.

Spinal anaesthesia is the most common anaesthesia technique
used for repair of inguinal hernia, inspite of having various
adverse side effects like post dural puncture headache,
incidences of urinary retention, motor blockage of lower
extremities,  significant intraoperative  hemodynamic
variations, delay in achieving mobility and delay in discharge

from the hospital ¥ 441 The demand for the fast-track
ambulatory surgery has opened up various other alternative
methods of regional anaesthesia like paravertebral block,
peripheral nerve block, Bier’s block in an attempt to avoid the
common side effects of central neuraxial block 41,

The usage of unilateral spinal anaesthesia has frequently been
suggested for almost all outpatient procedures, particularly
lower extremity surgeries. This procedure requires
positioning the patient in a lateral position for 5-15mins to
allow concentration of the anaesthetic to reach and effect in
the dependant leg. Due to this technique, lower dose of drug
can be administered, but this procedure does not appear to
facilitate faster recovery despite reduced pain and decreased
prevalence of nausea in PACU. It can be restricted to the
patients at higher risk for nausea, and to where this block can
be performed in an induction area®®.

The paravertebral block is a technique of regional anaesthesia
that involves the injection of local anaesthetics at required
multiple levels immediately lateral to the vertebral column
into the paravertebral space from where the spinal nerves are
emerging from the intervertebral foramina and bifurcating
into the dorsal and ventral rami 281, The various limitations of
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paravertebral block are that this technique is time consuming,
there is prevalence patient discomfort and pain from multiple
injections on multiple levels, high chances of pneumothorax
and increased risk of inadvertent intravascular injection [24,
All these factors make it a less popular choice as compared to
spinal or epidural anaesthesia.

In this current study, the safety and efficacy of paravertebral
block has been compared with unilateral spinal anaesthesia in
inguinal hernia repair in non ambulatory setting.

One hundred and twenty consenting male patients, aged
between 18-60 years, ASA physical status | & Il, undergoing
elective open inguinal herniorrhaphy were taken up for this
prospective interventional study and were divided into two
groups, Group P (n=60) & S (n=60) for receiving either
paravertebral block or unilateral spinal anaesthesia.

The sample size for this current study was calculated on the
basis of time to administer the first rescue analgesic as a
predominant outcome.

The patients were monitored for first 24 hours
postoperatively and the duration of post operative analgesia
was noted by recording the time to first post- operative rescue
analgesic administration from the time of placement of the
block. In addition, the following parameters were also
monitored like total analgesic consumption in first 24 hours
post-operatively, the time taken for block performance, the
block characteristics like time of onset of sensory block, time
to reach peak level of sensory block, time taken to recovery
from sensory & motor blockade (modified Bromage score),
time to reach ambulation, time to reach discharge criteria
(modified Aldrete score), the Visual analog scale and
prevalence of side effects (PONV, shivering, urinary
retention, bloody puncture, local anaesthetic systemic
toxicity and pneumothorax) were also noted

The suggestion of paravertebral block for inguinal hernia
repair surgeries was proposed by Wassef et al. [°1in 1998.
They compared paravertebral blocks with field blocks. The
paravertebral technique showed a significantly increased
success rate when compared with the field blocks, in regard
to the frequency of pain relative to surgical handling of
spermatic cord, and hernia sac. It requires less local
anaesthetic usage and less needle insertion than when
compared with the field block and they concluded that
paravertebral nerve root block is far superior to the field
blocks, it is devoid of any adverse side effects, and acceptable
to the patients.

Later Klein et al. ?"1in 2002 compared paravertebral block
with the peripheral neural blocks for the requirement of
postoperative analgesia in patients undergoing inguinal
hernia repair surgery under general anaesthesia and deduced
that paravertebral block induces analgesia equivalent to
extensive peripheral nerve block, thus offering an attractive
alternative method of postoperative pain management with
significantly fewer side effects.

Weltz et al. @ in 2003 evaluated the effectiveness of
paravertebral block in inguinal hernia repair surgeries as an
ambulatory procedure and thus found that paravertebral block
gave minimum postoperative pain and far less use of
narcotics, lower prevalence of nausea and vomiting, and
shorter duration of hospital stay.

Later these results were confirmed by Hadzic et al. ! in
2006, who then compared paravertebral anaesthesia with
general anaesthesia for inguinal hernia repair surgeries.
Again Naja et al. *61in 2006, compared the effectiveness of
nerve stimulator guided paravertebral block with that of ilio-
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inguinal nerve block in children undergoing inguinal
herniorrhaphy and further observed that better patient
satisfaction is achieved in paravertebral block group.

In a study, Isil et al. B4 in 2014, also found extended
analgesia paravertebral block group than in conventional
spinal anaesthesia.

In this current study demographic parameters (age, height,
weight), ASA physical status and baseline haemodynamics
were comparable in both the groups.

Age

The value of mean age of patients in Group P is 45.0 and
Group S is 45.88. There is no statistical significant difference
in age in both groups

Height And Body Weight

The value of mean body weight of patients in Group P and
Group S has no significant statistical difference when
comparison was done(p=0.98)

Similarly, the value of mean height of patients in Group P and
Group S has no significant statistical difference when the
comparison was done (p=0.11)

Hemodynamins

The monitored intra-operative and  post-operative
haemodynamic parameters were significantly different in
both the groups.

The patients who were in group S showed statistically
significant (p<0.05) decrease in heart rate when compared to
the patients from group P from 15mins to 4hours of post-
block period.

The patients who were in group S showed statistically
significant (p<0.005) decrease in SBP when compared with
the patients from group P between 15mins-4hrs of post-block
period.

The patients who were in group S showed statistically
significant (p=0.000) decrease in DBP when compared with
the patients from group P between 15mins-4hrs.

The patients who were in group S showed statistically
significant (p<0.05) decrease in MAP when compared with
the patients from group P from 12.5mins to 4hrs.

In paravertebral group, there is reduced haemodynamic
derangement due to only unilateral segmental sympathetic
block (T10-L1). Due to more anterior placement of
sympathetic chain in the paravertebral space there is
prevalence of decreased sympathetic block in paravertebral
technique. However, in unilateral spinal anaesthesia group,
autonomic block extends 2-4 segment above the level of
injection, which further leads to greater fall in heart rate,
systolic blood pressure, diastolic blood pressure, mean
arterial pressure and also the peak level of sensory block was
significantly increased in Group S (upto T4) than when
compared to Group P (upto T8) (P<0.001).

There were findings similar to the study by Akcaboy et al.
B who also found that the patients suffer reduced
haemodynamic derangement after paravertebral block than in
unilateral spinal anaesthesia.

But in the studies by Mandal et al. ¥l and Madishetti et al.
49 intraoperative vitals were comparable in both the groups
which may be due to use of reduced volume of drug 8mg of
hyperbaric bupivacaine for spinal anaesthesia and keeping
the patient in lateral position for a longer duration of 15mins
which limited the height of the block.
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In the current study 15mg of. 75% ropivacaine was
administered and patient was kept lateral position for 10mins.
In the studies by Mandal et al. ¥ in and Madishetti et al. 4]
block height was not documented.

Block Characteristics

The duration of analgesic used which was estimated by time
to administration of first dose of rescue analgesic was
significantly longer (p=0.000) in group P (8.55+0.72 hours)in
comparison with the group S (' 3.01+0.44 hours) in this study.
This finding is similar to a study by Aswin et al. 'Y who
documented the time of first rescue post operative analgesia
as 348+39 mins in group P and 207+26 mins in group S.
Nikam et al. [ found that post op analgesia lasted for
324+52.84mins in group P and 182+40.13mins in group S.
Madishetti et al. [0 documented this to be 341+66mins in
group P and 209+18mins in group S. This is most likely due
to avascularity of paravertebral space which leads to slow
uptake and distribution of local anaesthetic and usage of
larger amount of drug in paravertebral block than in unilateral
spinal anaesthesia.

But two authors Khetarpal et al. 3% and Mishra et al. [
documented a much higher duration of sensory analgesia in
paravertebral group, 15.17+3.35hours and 14.133%2.255
hours respectively. Khetarpal et al. % used 30ml of LA in
paravertebral space compared to 20ml in the present study
and others ' 77: 8 which may have led to longer duration of
analgesia.

The total requirement of rescue analgesic in 24hrs was
significantly higher in Group S in comparison to Group P (p<
0.001).

The time taken to reach recovery from sensory block was
significantly increased in group P when compared with group
S (p=0.000), but time to recovery from motor block(p=0.000)
and time to ambulation (p=0.000) were significantly reduced
in group P than in group S as there was no motor block in
group P. All of these findings were in favour of paravertebral
block in inguinal hernia surgery as a day care procedure and
were similar to the results found in a study by Mishra et al.
[38]

The patients who were in group S showed statistically
significant (p=0.000) increase in VAS score when compared
with the patients from group P from 2h to 4h & 12h of post-
block period. Group P showed statistically significant
(p=0.000) increase in modified Bromage Score in comparison
to group S for the duration from 2h to 4h. The Group P
showed statistically significant (p=0.000) increase in
modified Aldrete score in comparison to group S at upto
4hours beyond block performance after which the score was
similar in both the groups.

Thus paravertebral block can be more beneficiary for
providing shorter hospital stay and early discharge and these
findings are similar to the studies done by Sinha et al. %,
Khetarpal et al. B and Madishetti et al. [,

The duration of time taken to perform the block and time to
reach loss of pin-prick sensation were significantly (p=0.000)
less in group S in comparison to the patients of group P and
it was found that patients in group S the block level reaches
T10 dermatome significantly (p=0.001) earlier when
compared to group P. The time taken for block performance
time was higher in paravertebral group as it was a
significantly less familiar technique and needed greater skill.
Multiple injections were needed to be administered at 4
different vertebral levels. If the block was given using nerve
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stimulator technique in place of anatomical landmarks,
additional time was required to adjust the current in the nerve
stimulator after eliciting muscle contraction. The time to
reach block onset was also significantly increased in
paravertebral group as the drug had to travel a longer distance
to reach the neural tissue as compared in spinal anaesthesia
the drug was injected directly into the subarachnoid space.
These findings were similar to the findings of Varma et al.
371, They deduced that subarachnoid block is more superior
than paravertebral block in unilateral inguinal hernia repair
surgeries in terms of time required for performing the
procedure, effectiveness, comfort of the patient & surgeons
satisfaction.

There was negative prevalence of partial block or failed block
which required conversion to general anaesthesia. Mandal et
al. ¥, Hadzic et al. !, Aswin et al. *Y had 100 percent
success rate even after employing blind technique.

The prevalence of pneumothorax in paravertebral block is
0.5% was documented by Lonnqvist et al. 2 The prevalence
of developing pneumothorax increases if paravertebral block
is performed in upper thoracic level. Similarly, in all the
previous studies regarding paravertebral block in inguinal
hernia repair surgery, there was no prevalence of
pneumothorax in the present study as the block was
performed in lower thoracic and lumber vertebral level (lower
level of pleura is T12).

There was negative incidence of local anaesthetic systemic
toxicity or intravascular injection in any of the groups even
after multiple injections were administered in the
paravertebral group. The prevalence of bloody puncture was
slightly higher (p-1.000) in paravertebral group.

The incidences of postoperative nausea vomiting, incidence
of shivering and urinary retention were slightly higher in
unilateral spinal group which was in accordance to a study by
Madishetti et al. % In all previous studies incidences of
PONV & urinary retention were significantly higher in spinal
group. This differnce of result is mainly due to use of
unilateral spinal anaesthesia rather than conventional spinal
anaesthesia in the current study. The occurence of PONV is
higher in conventional spinal anaesthesia due to widespread
sympathetic blockade causing significant hemodynamic
changes. There is negative event of urinary retention after
paravertebral block due to parasympathetic fibres that
innervate urinary bladder are not being blocked during this
technique.

Thus paravertebral block was observed to cause only
segmental sensory blockade and no motor blockade to
patients compared to spinal anaesthesia. This along with the
fact that paravertebral block is associated with prolonged
analgesia makes it a valuable and safe mode of anaesthesia
for inguinal hernia repair to make the patient ambulatory
soon.

The small sample size was one of the limitations of this
current study, so further studies should be done with a much
larger population size. This current study was an open label
study as blinding was not possible because of the difference
between the two procedures used. Another limitation of the
study was that we were in the starting phase of practicing the
paravertebral block technique. Due to the lack of experience,
practice and skill there was increase in the performance of the
block time in paravertebral group, whereas keeping the
patient in lateral position for 10 - 15 minutes after inducing
spinal anaesthesia delayed the start of surgery.
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Conclusion

In my current study, the paravertebral block can be the choice
of anaesthesia as a far superior and safe anaesthesia option to
unilateral spinal anaesthesia for open unilateral inguinal

hernia repair, as

it yields unilateral and segmental

anaesthesia, extended postoperative analgesia and decreased
rescue analgesia demand.

Paravertebral block also helps in early ambulation, early
readiness for discharge from hospital (bypass PACU), stable
intra-operative hemodynamics, and minimal adverse effects.
However, main concerns are the skill required to execute,
procedure-related time and extended onset of effect.
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