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Abstract

Background: Improved health care facilities are increasing the life span of
humans also necessitating a need for improved pain free old age which is
otherwise painful because of problems like OA knee. Old age being full of
comorbidities also makes surgeries like knee replacement riskier, therefore
procedures like Genicular nerve blocks can become a handy tool in improving
the lifestyle of people suffering from OA knee without wanting the patients go
through side effects of multiple analgesics or through the stress of surgeries.
OA knee being a chronic disability and drugs like corticosteroids having
known to provide prolonged nerve blockade should be used to study their
analgesic efficacy and duration. The current study aims to assess the effects of
combining corticosteroids and local anesthesia during ultrasound-guided GNB
in patients with chronic knee OA. Materials and Methods: Study Design: A
randomized, double-blinded institutional study. Setting: This study took place
at teaching hospital attached to Karwar institute of medical sciences, Karwar.
Methods: Fifty two patients with chronic knee OA were randomly assigned to
either the lidocaine alone group (n = 26) or lidocaine plus triamcinolone (TA)
group (n = 26) before ultrasound-guided GNB. Visual analog scale (VAS),
Oxford Knee Score (OKS), and global perceived effects (7-point scale) were
assessed at baseline and at 1, 2, 4, and 8 weeks after the procedure. Result:
There was significant decrease in VAS scores in lignocaine plus triamcinolone
group at 2nd ,4th and 8th week duration. Also OKS scores were significantly
lower in group receiving lidocaine with triamcinolone at 4th week
postprocedural period. Also,there were more successful responders in group
receiving lignocaine plus triamcinolone at 2 weeks after the procedure,who
had more than 50 percent decrease in VAS score. The emotional state of the
patients, which might affect the perception of knee pain, was not evaluated.
The follow-up period was 8 weeks; this period might be insufficient to validate
the long-term effects of GNB. Conclusion: Ultrasound-guided GNB, when
combined with a local anesthetic and corticosteroid, can provide short-term
pain relief. Given the potential adverse effects, different corticosteroids with
different concentrations have to be tested for arriving at optimal dosage
conclusions The study protocol was approved by our institutional ethics
committee, and written informed consent was obtained from all patients.

INTRODUCTION

Elderly people are frequently affected by chronic
knee osteoarthritis (OA), which is defined by
excruciating pain, stiff joints, and disability.!
Conservative therapies for persistent knee OA

include oral analgesics, visco supplementation,
intraarticular corticosteroid injections, acupuncture,
and prolotherapy. Many people continue to
experience refractory knee pain in spite of these
treatments.2l. When non-operative treatments are
unsuccessful, total knee arthroplasty may be an
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effective surgical choice. Surgery is only used in
high-risk patients with comorbidities as it is linked
to higher morbidity and mortality among patients
with chronic knee OA.Pl Recent research suggests
that radiofrequency (RF) ablation of the genicular
nerves, a treatment choice for intractable knee OA
pain, is both safe and effective.[*®l Before RF
genicular ablation, a diagnostic genicular nerve
block (GNB) with local anesthetic is typically done,
and a positive response to GNB is taken into
consideration to suggest the need for RF genicular
ablation. But according to one research, GNB
combined with corticosteroids is just as effective as
RF genicular ablation.[l The analgesic impact of
corticosteroids on a peripheral nerve block is still
debatable despite this and other reports suggesting
that adjuvant corticosteroid therapy may enhance
and prolong the analgesic effect of the local
anesthetic.[®1% The successful performance of GNB
or RF genicular ablation under ultrasound guidance
has been documented in a number of investigations.
Based on anatomical studies showing that genicular
nerves are connected to genicular arteries or are
situated close to them near the adductor tubercle and
medial collateral ligament.[#%121 Both a substantial
decrease in knee pain and an increase in functional
capacity were produced by ultrasound-guided RF
genicular ablation.[*>%1 Therefore, the purpose of
the current research is to compare the effectiveness
of local anesthesia combined with a corticosteroid to
local anesthesia administered solely during
ultrasound-guided GNB.

MATERIALS AND METHODS

Source of Data: Knee Osteoarthritic patients having

no improvement from conservative treatment in

teaching hospital attached to Karwar institute of

medical sciences, Karwar.

Study Design: A Randomized control Trial.

Study Period: September 2022 to December 2022.

Place of Study

Knee Osteoarthritic patients having no improvement

from conservative treatment in teaching hospital

attached to Karwar institute of medical sciences,

Karwar.

Sample Size

Based on mean values and standard deviations taken

from previous studies, Sample size was n=2 [ Za/2

+ ZB 12 x SD2 ( ul-p2)2 Where, Za/2= 1.96 at 5%

level of significance Zp= 0.84 at 80% power (1-f)

SD= Combined standard deviation ul and u2 were

the means of 2 groups Therefore, in each group 26

subjects were considered, and therefore the total

sample size was 26+26=52.

Inclusion Criteria

1. Knee pain of moderate or greater intensity on
most or all days for > 3 months) and radiological
tibiofemoral OA (Kellgren-Lawrence grade 2—4

Exclusion Criteria
2. 1.Acute knee pain, prior knee surgery, other
connective tissue diseases that had affected the
knee.
3. Serious neurological or psychiatric disorders.
4. Steroid or hyaluronic acid injection therapy
during the previous 3 months.
5. Sciatic pain, use of anticoagulant medication.,
use of pacemaker.
6. Prior electroacupuncture treatment.
Methodology
This was a randomized control study after approval
of the research protocol by the hospital ethics
committee for human studies. After having met
inclusion and exclusion criteria and having obtained
informed consent, patients were randomized based
on a computer-generated randomization table into
one of the two groups. In the interventional
procedure, pre-medications or sedatives were not
administered.
Each patient was placed in the supine position with
a pillow under the popliteal fossa to alleviate
discomfort. The examined area was prepared and
draped according to standard sterile techniques, and
the 12 MHz linear transducer was covered with
sterile plastic. The transducer was first placed
parallel to the long bone shaft and moved up or
down to identify the epicondyle of the long bone.
The genicular arteries were identified near the
periosteal areas, which were the junctions of the
epicondyle and the shafts of the femur and tibia, and
confirmed by color doppler ultrasound.
Accordingly, GNB target points should be next to
each genicular artery because the superior lateral,
superior medial, and inferior medial genicular artery
travel along each genicular nerve. After using color
Doppler to confirm the genicular artery, the needle
was inserted in the plane of the ultrasound probe in
the long-axis view. After confirming the placement
of the needle-tip next to a genicular artery, a gentle
aspiration was performed, and a 2 mL injection
volume was administered. This method was used to
inject a total of 6 mL of lidocaine or 6 mL of
lidocaine plus 20 mg of triamcinolone (TA) at 3
separate target sites: the superior lateral, superior
medial, and inferior medial genicular nerves.
After the procedure, all of the patients were advised
to continue using any previously prescribed
medications when their symptoms persisted,
whereas they were advised to stop or reduce current
medication when their symptoms were alleviated.
The patients were prohibited from using any
additional medications or physiotherapy regimens
during the 8-week postprocedure period.
The patients were prohibited from receiving any
additional medications or physiotherapy regimens
during the 8-week post-procedure period.
Outcome measurements and follow-up were
performed by an independent physician who was
blinded to the treatment allocations. The physician
conducted all  preoperative  baseline  and
postprocedural outcome measurements (1, 2, 4, and
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8 weeks) at the outpatient pain clinic. Baseline
characteristics were recorded for all patients, and
weight-bearing radiographs were reviewed at
baseline, with the Kellgren-Lawrence system used
to grade the degree of OA. Outcome measures were
assessed according to hospital visits at baseline and
at 1, 2, 4, and 8 weeks after the procedure (Table 3).
Before each procedure, the patients were instructed
in the use of a 100 mm visual analog scale (VAS)
(range: no pain to unbearable pain) and Oxford
Knee Score (OKS, Table 3), and baseline values
were obtained. OKSs were based on self-
administered, joint-specific 12-item questionnaires.
Each question was scored from 1 to 5, with one
representing either the best outcome and/or the
fewest symptoms. The scores from each question
were summed to yield overall scores ranging from
12-60, with 12 representing the optimal outcome.
At 1, 2, 4, and 8 weeks after the procedure, each
patient completed a written questionnaire requesting
an estimation of these measurements. Additionally,
these questionnaires assessed global perceived
effects on a 7-point scale (1 = worst ever, 2 = much
worse, 3 = worse, 4 = not improved but not worse, 5
= improved, 6 = much improved, and 7 =best). To
quantify changes in analgesics, the Medication
Quantification Scale (MQS) was also measured.
Pain data were expressed as absolute values.
Primary outcomes included the mean changes from
baseline levels of knee pain to 1, 2, 4, and 8 weeks
after GNB, measured using the VAS. Secondary
outcomes included functional changes in the knee,
patient satisfaction with treatment, changes in
analgesics, the incidence of adverse effects, and the
proportion of successful responders. Successful
responders were decided according to a prior study,
as the patient with a reduction of at least 50% of
median VAS score and no increase from baseline
OKS and MQS. Patients were asked to report any
adverse effects to their physician at each visit or by
telephone at any other time and were given
additional advice and management. All adverse
effects (e.g., numbness, paresthesia, neuralgia, and
motor weakness) were recorded.

Kellgren-Lawrence classification scale for knee OA

epicondyle of the long bone. The genicular arteries
identified near the periosteal areas, which were the
junctions of the epicondyle and the shafts of the
femur and tibia, and confirmed by color doppler
ultrasound. And drug mixture being administered
adjacent to it.

Figure 1: Ultrasonographical visualisation of genicular
nerves. Ultrasound-guided identification of GNB
target sites. Pulsating superolateral, superomedial and
inferomedial genicular arteries being visualised and
the presence of genicular nerves just adjacent to it
recognised.

-l .

Characteristics LIDOC LIDOCAINE
AINE PLUS TA

Age(yrs) 68.26 65.53

Gender(M/F) 07M /19F | 8M/ 18F

Height(cms) 155.35 154.23

Weight(kgs) 58 60.8

Duration (yrs) 4 4.2

Treatment sites(right/left) 12R,14L 14R,12L

BASELINE VAS score(0-100) | 67.3 68.2

OKS (12-60 POINTS) 375 38.1

Radiographic disease

severity(K-L GRADING)

2 2 1

3 15 16

4 9 9

Grade | Description

0 No radiologic features of osteoarthritis

1 Doubtful narrowing of joint space, possible
osteophytic lipping

2 Possible narrowing of joint space, definite osteophytes

3 Definite narrowing of joint space, multiple
osteophytes, some subcondral sclerosis, possible bony
deformity

4 Marked narrowing of joint space, large osteophytes,
severe subcondral sclerosis, definite bony deformity

Patients with grade 3 ,4 of Kellgren -Lawrence
classification for knee OA were selected in the
study.

The transducer being placed parallel to the long
bone shaft and moved up or down to identify the

All the characteristics of both the groups were
comparable and there was no significant difference
in the randomised groups present.
OKS Questionnaire
1. How would you describe the pain you usually
have in your knee?
e None
Very mild
Mild
Moderate
Severe
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Have you had any trouble washing and drying
yourself (all over) because of your knee?

No trouble at all

Very little trouble

Moderate trouble

Extreme difficulty

Impossible to do

Have you had any trouble getting in and out of
the car or using public transport because of your
knee (with or without a stick)?

No trouble at all

Very little trouble

Moderate trouble

Extreme difficulty

Impossible to do

For how long are you able to walk before the
pain in your knee becomes severe (with or
without a stick)?

No pain > 60 minutes

16 — 60 minutes

5 — 15 minutes

Around the house only

Not at all - severe on walking

. After a meal (sat at a table), how painful has it
been for you to stand up from a chair because of
your knee?

Not at all painful

Slightly painful

Moderately pain

Very painful

Unbearable

Have you been limping when walking, because
of your knee?

o Rarely/never

e Sometimes or just at first

e Often, not just at first
[ ]
L]

Most of the time
All of the time
Could you kneel down and get up again
afterwards?
Yes, easily
With little difficulty
With moderate difficulty
With extreme difficulty
No, impossible
. Are you troubled by pain in your knee at night in
bed?
Not at all
Only one or 2 nights
Some nights
Most nights
Every night
How much has pain from your knee interfered
with your usual work (including housework)?
e Notatall
A little bit
Moderately
Greatly
Totally

10. Have you felt that your knee might suddenly
‘give away’ or let you down?
Rarely/never
Sometimes or just at first
Often, not just at first
Most of the time
All of the time
11. Could you do household shopping on your own?
Yes, easily
With little difficulty
With moderate difficulty
With extreme difficulty
No, impossible
12. Could you walk down a flight of stairs?
o Yes, easily
o With little difficulty
o With moderate difficulty
o With extreme difficulty
e No, impossible.

RESULTS
VAS Baseline 1wk | 2wks | 4wks | 8wks
Scores
Lidocaine 67.3 325 385 59.15 | 65.2
alone
Lidocaine 68.23 31.11 | 34.3 47.3 50.2
plus ta

VAS pain scores of patients receiving GNBs with lidocaine
alone or in combination with triamcinolone,values
represent mean.

N

BASELINE 1wk 2wks dwks Burks

T

== LIDOCAINE =g LIDOCAINE +TRIAM CINOLONE

Figure 3: VAS scores were significantly lower In
lidocaine with triamcinolone group during both 4th
week duration and 8th week duration when compared
to lidocaine alone.

No of positive 1 wk 2 wks 4 wks 8 wks
responders

Lidocaine 17 9 0 0
Lidocaine with 25 17 3 3

TA

Number of positive responders in patients
receiving GNB with lidocaine alone orin
combination with triamcinolone

30
25

20

15

10

: I II

0 | |

1wk 2wks 2

4 wks 2wks

B LIDOCAINE  ELICOCAINE:TRIAMCINOLONE

Figure 4: Number of positive responders that is people
having greater than 50 percent decrease in VAS scores
and no increase from baseline OKS, were significantly
higher in lignocaine with triamcinolone during the
first 2 weeks of GNB.
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Marked improvement in range of flexion of the knee

joint seen immediately after genicular nerve block. Classical genu varus deformity seen in osteoarthritis

left image- before block,right-after genicular nerve patients

block.

Table 1: COMPARISON OF KL GRADE,VAS SCORE,OKS BETWEEN THE TWO GROUPS
Group N Mean SD SE Unpaired 't" | p-value

test value

Duration of pain LA 26 4 1.13 0.22 0.811 0.421
LA+TA 26 423 0.91 0.18

KL grade LA 26 3.27 0.60 0.12 0.24 0.811
LA+TA 26 3.31 0.55 0.11

Baseline VAS LA 26 67.31 5.77 1.13 0.637 0.527
LA+TA 26 68.23 4.62 0.91

VAS 1Wk LA 26 32.54 4.50 0.88 1.38 0.174
LA+TA 26 3112 2.72 0.53

VAS 2Wk LA 26 38.54 6.70 1.31 2.858 0.006*
LA+TA 26 34.31 3.47 0.68

VAS 4Wk LA 26 59.15 4.83 0.95 7.264 <0.001*
LA+TA 26 47.35 6.74 1.32

VAS 8Wk LA 26 65.23 4.90 0.96 10.31 <0.001*
LA+TA 26 50.27 5.54 1.09

Baseline OKS LA 26 37.5 2.40 0.47 0.905 0.37
LA+TA 26 38.19 3.07 0.60

OKS 1Wk LA 26 21.77 2.54 0.50 1.209 0.232
LA+TA 26 26.92 2.51 0.49

OKS 2Wk LA 26 30.88 2.47 0.49 0.814 0.42
LA+TA 26 30.35 2.30 0.45

OKS 4Wk LA 26 32.88 2.23 0.44 2.025 0.048*
LA+TA 26 31.54 2.55 0.50

OKS 8Wk LA 26 35.92 1.83 0.36 0.0001 1
LA+TA 26 35.92 2.73 0.54

GPES 1Wk LA 26 5.35 0.49 0.10 1.395 0.169
LA+TA 26 5.54 0.51 0.10

GPES 2Wk LA 26 4.65 0.49 0.10 0.837 0.406
LA+TA 26 454 0.51 0.10

GPES 4Wk LA 26 4.23 0.43 0.08 0.693 0.491
LA+TA 26 4.15 0.37 0.07

GPES 8Wk LA 26 3.42 0.81 0.16 0.379 0.707
LA+TA 26 35 0.65 0.13

There was significant decrease in VAS scores in lignocaine plus triamcinolone group at 2", 4" and 8" week
postprocedural period.
Also OKS scores were significantly lower in group receiving lidocaine with triamcinolone at 4th week
postprocedural period.

Table 2: COMPARISON OF VAS SCORE AND OKS SCORE AT DIFFERENT INTERVALS IN BOTH GROUPS

Group N Mean sD SE Unpaired 't' | p-value
test value
Change in 1 Week LA 26 34.77 6.263 1.228 1.609 0.114
VAS score LA+TA 26 37.12 4.003 0.785
from 2 Week LA 26 28.77 8.031 1.575 2.926 0.006*
baseline to LA+TA 26 33.92 4.019 0.788
4 Week LA 26 8.15 5.829 1.143 7.029 <0.001*
LA+TA 26 20.88 7.163 1.405
8 Week LA 26 2.08 251 0.49 11.97 <0.001*
LA+TA 26 17.96 6.28 1.23
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Change in 1 Week LA 26 9.73 b 0.57 1.79 0.08
OKS score LA+TA 26 11.27 3.281 0.643
from 2 Week LA 26 6.62 3.275 0.642 1.263 0.213
baseline to LA+TA 26 7.85 3.738 0.733
4 Week LA 26 4.62 2.639 0.518 2.084 0.043*
LA+TA 26 6.65 4.233 0.83
8 Week LA 26 1.58 1.391 0.273 1.225 0.228
LA+TA 26 2.27 2.523 0.495
* Significant SD - Standard deviation SE - Standard error

There was significant decrease in VAS scores in
lignocaine plus triamcinolone groups at 2", 4™ and
8™ week duration when compared to their baseline
VAS scores. Furthermore, the group receiving
lignocaine with triamcinolone had a very significant
reduction in VAS score during the 4" week
postprocedural duration.

Also, OKS scores were significantly lower in group
receiving lidocaine with triamcinolone at 4th week
postprocedural period.

DISCUSSION

During the GNB procedure performed with
ultrasound guidance, the genicular arteries were
used as landmarks. The three genicular arteries
(superior lateral, superior medial, and inferior
medial) were identified through color Doppler at the
junctions of the femur and tibia shafts with the
epiphysis. Previous studies have suggested that
genicular nerves could be visualized on ultrasound
scans alongside the genicular arteries.'®* The
results of the study are presented in Figures 3 and 4,
which show the mean and standard deviation of
VAS pain scores and the proportion of successful
responders between patients receiving GNBs with
lidocaine alone and those receiving lidocaine in
combination with TA. The statistical significance of
the results is denoted by asterisks and other
symbols.

The study confirmed that the nerves could be
differentiated using ultrasound [Figure 1], but
sometimes the genicular nerves cannot be identified
through this method. Since these nerves mostly
follow the arteries, the targets for the genicular
nerve block should be placed next to each genicular
artery, regardless of whether the nerve can be seen
on the ultrasound or not. The study concluded that
the genicular nerve block can be effectively
performed under ultrasound guidance, which
supports the findings of other studies that also used
ultrasound. 5201

There was significant decrease in VAS scores in
lignocaine plus triamcinolone group at 2" and 4%
week duration. Furthermore, the group receiving
lignocaine with triamcinolone had a very significant
reduction in VAS score during the 4th week
postprocedural period. Also OKS scores were
significantly lower in group receiving lidocaine with
triamcinolone at 4th week postprocedural period.
There was significant decrease in VAS scores in
lignocaine plus triamcinolone groups at 2", 4™ and

8™ week duration when compared to their baseline
VAS scores.

Moreover, while there were more successful
responders in group receiving lignocaine plus
triamcinolone at 2 weeks after the procedure, there
were 3 positive responders in group of lignocaine
with triamcinolone at 4 and 8 weeks. Therefore, the
study suggests that adding corticosteroid therapy to
ultrasound-guided GNB with a local anaesthetic
may provide significant benefits when compared to
GNB with a local anaesthetic alone up to 8 weeks.
Deciding whether to use corticosteroids during a
peripheral nerve block is a significant decision as
they can cause adverse effects like alopecia,
cutaneous atropy, cortisol suppression, glucose
intolerance, decreased bone mineral density.[?-%]
The use of corticosteroids to enhance peripheral
nerve block effects is a controversial topic as
dexamethasone failed to provide prolonged
analgesia in pudendal nerve block in pudendal
analgesia and also in scalp blocks and occipital
nerve block for transformed migraines.[?*281 Studies
have found no benefits, while others have reported
improved outcomes like a study for occipital nerve
blocks were it provided complete pain free result.?’]
Corticosteroids have been shown to provide better
postoperative analgesia and lower pain scores in
some studies28-30. In one study, the addition of
corticosteroids to a genicular nerve block yielded
long-term analgesic effects for 6 months in patients
with  persistent knee pain after total knee
replacement arthroplasty.l. However, the total
administered dose of corticosteroids was higher in
that study, and the effect of a genicular nerve block
with corticosteroids might be systemic in nature.
Most studies supporting the use of corticosteroids as
an adjuvant during peripheral nerve blocks were
conducted during the perioperative period, and only
short-term alleviation of acute postoperative pain
was demonstrated.?83  Therefore, the use of
corticosteroids as an adjuvant during peripheral
nerve blocks for chronic pain has not been found to
be very beneficial. An injection of steroids into an
epidural space can suppress the pituitary axis system
in a dose-dependent manner.BY Although we used a
single 20 mg dose of TA, cortisol depression might
still have occurred in some patients. Additionally,
the optimal steroid type or dose is unknown, and a
different dose or type might have yielded different
results Further well-designed studies are needed to
evaluate the use of perineural corticosteroid
administration.
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This study had a relatively short follow-up period of
only 8 weeks, which might have been insufficient to
detect the long-term effects of TA. Moreover, the
sample size was small, and the lack of a placebo
control group limited the study's ability to determine
whether the observed effects were due to the
addition of TA or simply the natural course of knee
OA pain. Finally, we did not evaluate the effect of
corticosteroid administration on other outcomes,
such as opioid consumption or quality of life, which
might have been affected by the addition of TA to
GNB.

CONCLUSION

In conclusion, our study demonstrated that the
addition of TA to GNB provided improvements in
both  VAS scores and baseline OKS values
significantly up to 8 weeks when compared to GNB
with lidocaine alone in patients with chronic knee
OA pain. Future large-scale studies with longer
follow-up periods and placebo control groups are
needed to confirm our findings and to determine the
optimal dose and type of corticosteroid to use as an
adjuvant during peripheral nerve blocks for chronic
pain.

Limitations

The study has several limitations, including the lack
of evaluation of post-procedural plasma cortisol
concentrations, the absence of a placebo group, and
the short follow-up period. Furthermore, the
emotional state of the patients was not assessed,
which might affect the perception of knee pain.
Considering the potential adverse effects of
corticosteroids, the addition of these agents to local
anaesthetics might not be necessary during GNB for
chronic knee OA. However, further large-scale
studies with a longer follow-up period and more
precise evaluation methods are necessary to validate
these preliminary findings.
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