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ABSTRACT

Objectives: There is limited data on the relative effectiveness of different techniques
used for administering genicular nerve block (GNB) for pain management of chronic
knee osteoarthritis (OA) in the Malaysian population. This study aims to determine
and compare the effectiveness of GNB administered using two pain management
techniques—anatomical landmark-guided (ALG) and ultrasound-guided (USG)—for
chronic knee OA in this population. Methods: This retrospective cohort study included
40 patients with chronic knee OA who received GNB, 20 of whom underwent treatment
with the USG technique and the other 20 with the ALG technique. Pain, stiffness, and
functional limitation scores were assessed using the Western Ontario and McMaster
Universities Osteoarthritis Index Questionnaire (WOMAC) and Numeric Rating
Scale (NRS-11) at baseline and post-treatment day one, three weeks, and six weeks.
Results: Both groups reported a significant reduction in WOMAC and NRS-11 scores
as per their feedback on day one, three weeks, and six weeks post-treatment. Greater
reductions in WOMAC and NRS-11 scores were reported by patients who received
GNB via USG than by ALG technique, the difference achieving statistical significance at
six weeks after treatment (p = 0.026). Conclusions: GNB administration using USG and
ALG techniques are both effective in significantly reducing pain, stiffness, and functional
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limitation in patients suffering from chronic knee OA. Among the two techniques, USG
appears to be more effective. Nevertheless, GNB guided by ALG continues to be a viable
treatment modality, especially in healthcare settings with limited to no USG facilities.

steoarthritis (OA) is the most common

form of degenerative joint disease of

the knees, hands, and hips.'”* OA is

a multifactorial disease with several
demographic, genetic, and metabolic risk factors.>™*
Knee OA occurs when the cartilage within the knee
joint begins to break down resulting in underlying
bony changes. The process generally occurs gradually
and worsens over time, resulting in joint-related
pain, stiffness, swelling, and may eventually lead to
disability.** The global prevalence of OA has grown
from 247.5 million cases in 1990 to 527.8 million in
2019, representing an increase of 113.3% over three
decades; knee OA cases comprise nearly four-fifths
of this burden. Malaysia is also facing an increasing

prevalence of OA owing to factors such as the rising
longevity and obesity in the population.®

The pharmacological treatments for knee OA
include analgesia and intra-articular injections such as
corticosteroids and viscosupplements.” When these
fail or become suboptimal, surgical interventions are
the next modality of treatment. Not all individuals
who require surgical interventions may be suitable
for surgery due to underlying medical comorbidities
and other risks.® Some also resort to traditional
and complementary medicine.” For such patients,
genicular nerve block (GNB) is a viable intervention
that reduces pain by temporarily blocking the painful
genicular nerve signals in the knee by injecting a

local anesthetic.!%1?
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The four genicular nerve branches of the knee
are the superomedial genicular nerve (SMGN),
superolateral genicular nerve (SLGN), inferomedial
genicular nerve (IMGN), and inferolateral genicular
nerve (ILGN)."® Each lies on the bony surface
connected to the periosteum, accompanied by its
corresponding artery."’ The GNB generally targets
only three of the four genicular nerves —the SMGN,
SLGN, and IMGN. The ILGN is avoided because
it is near the common peroneal nerve, which could
lead to foot drop if accidentally infiltrated by local
anesthesia. The SLGN courses around the femur
shaft to pass between the vastus lateralis and the
lateral epicondyle. It accompanies the superior lateral
genicular artery.”* The SMGN courses around the
femur shaft, following the superior medial genicular
artery, to pass between the adductor magnus
tendon and the medial epicondyle below the vastus
medialis.”® The IMGN courses horizontally below
the medial collateral ligament between the tibial
medial epicondyle and the insertion of the collateral
ligament and accompanies the inferior medial
genicular artery."?

Traditionally, ALG has been the preferred
method to target the nerves correctly to
administer GNB to the knee, but is changing to
modern guidance methods such as fluoroscopy
and ultrasound-guided (USG) which promise
greater accuracy.'* Though fluoroscopy clearly
visualizes the bony landmarks for GNB, it risks
exposing the patient to radiation. The USG aids
in the visualization of the genicular arteries and
sometimes the genicular nerves without radiation
risk. The ALG technique can be used in clinical
settings with no USG or fluoroscopy facilities.
Several studies conducted internationally have
found that administering GNB via either USG
or ALG was able to reduce chronic knee pain and
stiffness and improve functionality, and that among
the two, USG was more beneficial to the patient."’

In Malaysia, no published study has determined
or compared the effectiveness of GNB based on the
guidance technique used. Generalizing international
findings to a local context may be inaccurate due to
differences in ethnic, sociodemographic, economic,
and healthcare characteristics. Therefore, the
primary objective of this study was to determine
the effectiveness of ALG and USG techniques in
administering GNB to treat chronic knee pain and
stiffness and mitigate the functional limitations

in patients suffering from OA of the knee. Our
secondary objective was to compare the relative
effectiveness of ALG and USG in achieving
the above. Evidence from this study will help
policymakers and clinicians to make evidence-based
decisions on choosing the appropriate guidance
technique to administer GNB, especially in settings
with no to limited USG facilities.

METHODS

This retrospective cohort study used the data available
in the medical records of patients who received GNB
for chronic knee OA in two major tertiary hospitals
in northern Malaysia during July—August 2022, as
well as their periodic questionnaire-based feedback
(also extracted from the same medical records)
during the post-treatment follow-up period from
day one to six weeks. Prior evidence suggests that
the effectiveness of GNB treatment in alleviating
knee OA symptoms is generally noticeable during
this timeframe. The patients were divided into two
groups based on whether they received GNB via
ALG or USG.

The sample size for the study was estimated
using the Open Epi software version 3.01 (available
at hetps://www.openepi.com/Menu/OE_Menu.
htm). Wherein for the mean difference in Numeric
Rating Scale (NRS-11) scores across both groups,
the following parameters in Open Epi software were
used o = 0.05, 80% power, and mean NRS-11 scores
across both groups was 32.0+6.1 and 26.0+5.5,
respectively based on a study by Cankurtaran et al.!
This estimated the required sample size = 30 with
15 in each group [Table 1]. For the mean difference
in the Western Ontario and McMaster Universities
Osteoarthritis Index Questionnaire (WOMAC)
scores across both groups, the following parameters
in Open Epi software were used: a = 0.05, 80%
power, and mean WOMAC scores across each
group were 1.240.7 and 2.140.9, respectively based
on a study by Cankurtaran et al.' The estimated
sample size increased to 32 with 16 in each group
[Table 2]. Adding an attrition rate of 20%, the
final sample size was determined as 40 with 20 in
each group, which was compatible with similar
previous studies.""

The study participants were selected using
simple random sampling. First, data with respect
to all patients receiving GNB for the treatment of
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Table 1: Sample size based on Numeric Rating
Scale (NRS-11) score difference using Open Epi
software version 3.

Sample size for comparing two means

Input data

CI (2-sided) 95%
Power 80%
Ratio of sample size 1
(Group 2/group 1)

Groupl Group2 Difference*
Mean (SD) 32.0(6.1) 26.0(5.1) 6.0
Variance 37.21 30.25
Sample size 15 15

D{ﬁtj’fﬁl[ﬁ b.‘,’/l{/é’ﬁl [bc’ means.

Table 2: Sample size based on the Western Ontario
and McMaster Universities Osteoarthritis Index

Questionnaire (WOMAC) score difference using

Open Epi software version 3.

Sample size for comparing two means

Input data
CI (2-sided) 95%
Power 80%
Ratio of sample size 1

(Group 2/group 1)
Group 1 Group 2 Difference*

Mean (SD) 1.2(0.7) 2.1(0.9) -0.9
Variance 0.51 0.92
Sample size 16 16

Dlﬁi’ﬂ'ﬂ[ ¢ bflwt’t’ll [/]t’ means.

chronic knee OA from July 2022 to August 2022
were retrieved from the hospital's electronic medical
record system. The inclusion criteria required the
participants to be aged between 50 and 80 years
and suffering from chronic knee pain of radiological
tibiofemoral OA Kellgren-Lawrence grade 2—4 for
more than three months.’® Excluded were patients
who had knee pain of less than three months
duration; had received intraarticular knee injection
during the preceding three months; had undergone
knee surgery; or had underlying inflammatory
arthritis, connective tissue disease, spinal pathology,
polyneuropathy, or neurological disorders. The
patients meeting the eligibility criteria were then
categorized into two groups based on whether ALG
or USG was the mode of GNB administration.
From each group, 20 patients were selected using
the @RAND function in Microsoft Excel, a simple

Hospital A Hospital B

Patient data was retrospectively obtained from the respective
hospital electronic medical record system from July to August 2022

Patients suffering from chronic OA of the knee meeting the study
inclusion criteria were selected randomly

‘ Patient divided based on treatment modality ‘

GNB using anatomical- GNB using ultrasound-
quided procedure (n =20) guided procedure (n = 20)

Patients in each groups were assessed for knee pain, stiffness, and
functional limitation at baseline, post-treatment day one, three
weeks, and six weeks using the Western Ontario and McMaster

Universities Osteoarthritis Index Questionnaire
and Numeric Rating Scale

Figure 1: Flow chart depicting participant selection
process.

random sampling method. The study flow chart is
shown in Figure 1.

All data was sourced from the electronic medical
records systems of the respective hospitals using a
data collection form. We extracted data relating to
patient sociodemographic, clinical, and intervention
information such as sex, age in years, body mass index,
duration of knee OA, underlying comorbidities,
Kellgren Lawrence osteoarthritis grade, the mode
of guidance (USG or ALG) to administer GNB,
and post GNB complications. The data extracted
also included the patient’s subjective assessment of
the overall knee pain, stiffness, functional limitation
score, recorded on four occasions—at baseline and
post GNB procedure intervals at one day, end of three
weeks, and end of six weeks—by clinic interviews.
Knee pain, stiffness, and functional limitation scores
were assessed using the recorded patient responses
to the questionnaires WOMAC and NRS-11, both
of which are reliable and valid instruments to assess

17,18

pain scores of knee OA sufferers.””'® In this study,
the overall WOMAC score was used to represent the
overall knee pain, stiffness, and functional limitation.
The pain intensity was assessed using the NRS-11
score where 0 = no pain and 10 = maximum pain."”

The injections were delivered to the patient in
a supine position. The GNB injection solution
comprised 2 mL of lignocaine 2%, 5 mL of

bupivacaine 0.5%, adrenaline (1:200000), and
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2 mL of triamcinolone acetonide (20 mg). The total
injection volume per knee was 9 mL, with each
injection site receiving 3 mL using a Vygon 22 G X
50 mm Echoplex+ needle (Ref 6194.503, France).
No analgesia or sedative was administered before
the procedure.

For administering GNB using the ALG
technique, we followed the procedure described
by Cankurtaran et al.' Initially, three lines were
drawn with a surgical marking pen to determine the
injection points. With the knee in full extension,
the first line was drawn longitudinally through the
fibular head extending superiorly along the femur to
alevel 4 cm superior to the tip of the lateral femoral
epicondyle. The second line was drawn horizontally
between the medial and lateral femur epicondyles.
Lastly, a third line was drawn from the femur
medial epicondyle to the tibial medial epicondyle
[Figure 2]. Aslocal anesthesia, I mL of 2% lignocaine
was given at the skin of each target point. The GNB
injection needle was then advanced into the point for
SMGN, SLGN, and IMGN deep enough to contact
the underlying bone. Following this the needle was
slightly retracted, aspiration was done to confirm the
position and the injection was administered.

To administer GNB using the USG technique,
we used a 12-MHz linear transducer (LOGIQ e; GE
Medical Systems China Co., Ltd). The transducer
was wrapped in a sterile covering. With the knee
flexed over a pillow, the transducer was first placed
on the junctions between the shaft of the femur, and
medial and lateral epicondyles of femur, and junction
between the shaft of tibia and the tibia epiphysis. The
transducer was then moved proximally and distally
to identify the genicular arteries near the periosteum.
This was confirmed by color Doppler USG. The
SLGN, SMGN, and IMGN travel alongside their
respective genicular arteries as depicted in Figures
3 and 4. Local anesthetic (1 mL of 2% lignocaine)
was given subcutaneously at each target point. The
GNB needle was inserted along the long axis of the
transducer using the in-plane technique. Once the
needle tip was next to the genicular artery, aspiration
was done to confirm the position and the injection
was administered.

The data was analyzed using the IBM SPSS
Statistics for Windows, version 26.0 (IBM
Corp., Armonk, NY, USA). After subjecting to
preprocessing, which ensured there were no
missing, duplicate, or abnormal values, the data

Figure 2: Anterior view of the right knee showing
the lines drawn for the anatomical landmark guided
technique to deliver genicular nerve block which
consists of injections targeting the superomedial
genicular nerve (SMGN), superolateral genicular
nerve (SLGN), and inferomedial genicular

nerve (IMGN).

Figure 3: Ultrasound image of the superomedial
genicular artery in the coronal plane.

Figure 4: Ultrasound image of the inferomedial
genicular artery in the coronal plane.
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was analyzed descriptively using percentages and
frequencies for categorical variables and mean SD for
continuous variables.

Dependent #-test was used to determine the
reductions in WOMAC and NRS-11 scores
post-treatment day one, week three, and week six,
respectively compared to baseline pain scores among
all patients and compared the two groups based on
their GNB administration technique. Significance
was set at p < 0.05. The assumption of dependent
t-test was tested prior to analysis to ensure all
assumptions were sufficiently satisfied. These include
the assumption of (a) normality in the differences
between the dependent variables which was tested
using the Shapiro-Wilk test, wherein p-values < 0.05
indicated a normal distribution; (b) the dependent
variable was measured on a continuous scale; and (c)
presence of outliers in the dependent variable was
tested using box plots, wherein values beyond the
upper and lower quartile limits of the interquartile
range were considered as outliers.

An independent #-test was used to determine the
difference in WOMAC and NRS-11 scores between
both groups (GNB administration technique) at
day one, week three, and week six, respectively. The
independence of observation and homogeneity of
variance between the two groups were verified using
chi-square and Levene’s tests.

RESULTS

The participants consisted of N = 40 patients
comprising 20 each of males and females. Their
mean age was 68.2 year and mean body mass index
level 29.9. They were suffering from OA for a mean
period of 86.8 months, and the condition of 82.5%
was categorized at Kellgren Lawrence grade 4. The
majority (62.5%) of the subjects had underlying
comorbidities. Only one patient had a complication
post-procedure (hypopigmentation at the injection
site). Twenty participants underwent GNB via
USG and the other 20 via ALG. Table 3 summarizes
the characteristics of the study participants and
demonstrates that there were no significant
differences between the two groups.

For the entire cohort (N = 40), the mean
WOMAC score (representing pain, stiffness, and
function) was 52.4 at baseline, and fell sharply to
27.4 on post treatment day one, representing 47.7%
of symptom-reduction. By the end of week three, the
mean score had risen slightly to 30.3 (representing
42.2% of post-treatment symptom reduction)
and at the end of week six to 34.5 (34.2% of post-
treatment decline). The mean pain scores as assessed
by the NRS-11 scale were 7.0, 3.1, 4.4, and 4.8 at
baseline, post-treatment day one, three weeks, and
six weeks, respectively. Pain scores reduced by 55.7%
(day one post-treatment), 37.1% (three weeks post-

Table 3: Comparative characteristics of the anatomical landmark-guided (n = 20) ultrasound-guided

(n =20) participants.

Characteristics Overall Anatomical landmark-  Ultrasound-guided p-value
(N =40) guided (n = 20) (n=20)
n (%) n (%) n (%)
Sex
Male 20 (50.0) 11 (55.0) 9 (45.0) 0527
Female 20 (50.0) 9 (45.0) 11 (55.0)
Age, mean (SD), years 682 (8.5) 712(7.3) 65.1(87) 0.195
BMI, mean (SD), kg/m? 29.9 (4.1) 29.5(37) 30.3 (4.5) 0.378
Osteoarthritis, mean (SD), 86.8 (74.2) 82.5(88.5) 912 (58.6) 0.327
months
Kellgren Lawrence grade
3 7(17.5) 2(10.0) 5(25.0) 0212
4 33(825) 18 (90.0) 15 (75.0)
Comorbidity
Yes 25(62.5) 15 (75.0) 10 (50.0) 0.102
No 15 (37.5) 5(25.0) 10 (50.0)
Post GNB complication
Yes 1(25) 1(5.0) 0(0.0) 0311
No 39(97.5) 19 (95.0) 20 (100)

Cl?l"fq%ﬂi'l’ lest was medfor mlcg{/rim/ym’iﬂb/ey 4n/l[ﬂdfpfm/mlt—[c’,rffér continuous l!dVl‘»lb/[’,\'. BMLI: b{){{)’ mass izzdc’x; GA]B.‘gl'7li[ll/ﬂi' nerve hl{/fk.

@l ik (loal ol
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treatment), and 31.4% (six weeks post-treatment)
[Table 4 and Figure 5].

The comparative reductions in mean WOMAC
scores between the USG and ALG groups are listed
in Table 4 (sections B and C) and in sub-charts b
and c in Figure 5. For the ALG group, WOMAC
scores reduced by 41.7% (post-treatment day one),
46.7% (post-treatment three weeks), and 26.6%
(post-treatment six weeks) compared to baseline
pain score. For the USG group, WOMAC scores
reduced by 54.5% (post-treatment day one), 37.4%
(post-treatment three weeks), and 43.9% (post-
treatment six weeks).

The comparative Groupwise breakup of NRS-
11 scale results is also given in Table 4 (scale C) and
Figure 4 (b and ¢) pain scores reduced by 59.2%
(post-treatment day one), 36.6% (post-treatment
three weeks), and 28.2% (post-treatment six weeks).
For the USG group, pain scores reduced by 53.6%
(post-treatment day one), 37.7% (post-treatment
three weeks), and 36.2% (post-treatment six weeks).

The overall pain, stiffness, and functional
limitation scores assessed using the WOMAC
scale reported a greater reduction in mean overall
pain, stiffness, and functional scores of 8.9 at post-
treatment day one and 12.8 at six weeks among those
receiving GNB via USG than ALG. Pain scores
assessed using the NRS-11 scale reported a greater

reduction in mean pain scores of 0.3 and 0.7 at three
weeks and six weeks post-treatment, respectively
among those who receiving GNB via USG instead
of ALG [Table 5]. Overall, higher reduction in mean
WOMAC and NRS-11 scores was observed among
the USG group than the AGL group, which became
statistically significant six-wecks post-treatment (p
= 0.026).

DISCUSSION

This study determines the effectiveness of GNB
in reducing knee pain, stiffness, and improving
functional limitation among patients suffering from
OA of the knee. We found that GNB treatment
modality a significantly reduced knee pain, stiffness,
and functional limitation scores by 34.2% to
47.7% for the WOMAC scale and reduced knee
pain scores by 31.4% to 55.7% for the NRS-11
scale post-treatment compared to baseline scores
among all patients. Similar findings have been
reported by studies from Korea, Turkey, Spain, and
the USA.115161920 Several reasons could attribute
to this finding, the GNB treatment modality
directly blocks the painful genicular nerve signals
temporarily in the nerves that innervate the knee
joint."” GNB’s benefits are observed as soon as one-
day post-treatment.”!

Table 4: Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) and Numeric Rating
Scale (NRS-11) scores at baseline and post-treatment intervals (day one, three weeks, and six weeks).

Scale Baseline Post-treatment
(SD)
Day one t Three t Six weeks t
(SD) (p-value)* weeks (p-value)* (SD) (p-value)*
(SD)
A. All patients (n = 40)
WOMAC 524 (147) 27.4(15.3) 113 303 (15.3) 8.1(<0.001) 345 (18.4) 6.8
(< 0.001) (< 0.001)
NRS-11 70(13)  3.1(18) 14.7 44(2.1)  84(<0.001) 4.8(23) 67
(< 0.001) (< 0.001)
B. Anatomical landmark guided GNB group (n = 20)
WOMAC 54.6(16.0) 31.8(18.5) 6.1(<0.001) 29.1(165) 6.0 (<0.001) 40.1(22.2) 32
(< 0.004)
NRS-11 71(15)  29(21) 94(<0.001) 45(25) 45(<0.001) 5.1(2.4) 35
(< 0.002)
C. USG guided GNB group (n = 20)
WOMAC 50.3 (12.4) 22.9(9.9) 12.0 31.5(14.3) 5.4 (<0.001) 28.2(10.6) 7.6
(< 0.001) (< 0.001)
NRS-11 69(1.1)  32(L5) 124 43(17) 10.0 44(2.1) 32
(< 0.001) (<0.001) (< 0.001)

“Comparison post treatment intervals with baseline WOMAC and NRS-11 scores, wherein significance is set at p < 0.05; t denotes the dependent t statistic.
GNB: ngi[u/m’ nerve block; USG: ﬂ/fmy)um/gui(/fzi
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O« O«

All patients

Mean score
Mean score

Three weeks ~ Six weeks Baseline

Baseline

W WOmAC

Day one
W Rs-11

Day one

Anatomical landmark-guided
genicular nerve block group

Ultrasound-guided genicular
nerve block group

Mean score

Three weeks ~ Six weeks

Baseline

Three weeks  Six weeks Day one

Figure 5: Western Ontario and McMaster Universities Osteoarthritis Index Questionnaire (WOMACQ)
and Numeric Rating Scale (NRS-11) score comparison at baseline and post-treatment intervals among

(a) all patients, (b) anatomical landmark-guided (n = 20), and (c) ultrasound-guided (n = 20) participants.
(lower scores represent more relief experienced by the patient).

Furthermore, this study found that the
administration of GNB using the ALG technique
had significantly reduced knee pain, stiffness, and
functional limitation scores by 26.6% to 46.7%
for the WOMAC scale and reduced knee pain by
28.2% t0 59.2% for the NRS-11 scale post-treatment
compared to baseline scores among all patients.
While the administration of GNB using the USG
technique had significantly reduced knee pain,
stiffness, and functional limitation scores by 37.4%
to 54.5% for the WOMAC scale and reduced knee
pain scores by 36.2% to 53.6% for the NRS-11 scale
post-treatment compared to baseline scores among
all patients.

The post-treatment mean pain, stiffness, and
functional limitations scores at day one, three

weeks, and six weeks were significantly lower
compared to the baseline score for the WOMAC
and NRS-11 scale in all patients as well as in those
who received USG and ALG techniques for GNB,
maximum pain reduction being reported one-day
post-treatment. At weeks three and six, the scores
rose slightly, yet remained significantly below the
baseline scores. The additive effect of both the
short and long acting local anesthetic used in the
GNB would result in the highest pharmacological
efficacy immediately post-administration.”” With
the passing of time, the waning effects of the short-
term analgesic may become apparent resulting in
a lower reduction of pain scores at three and six
weceks compared to one-day post-procedure.” These
findings provide evidence that the GNB treatment

Table 5: Comparison of Western Ontario and McMaster Universities Osteoarthritis Index Questionnaire
(WOMAC) and Numeric Rating Scale (NRS-11) scores between the ultrasound-guided (USG) and
anatomical landmark guided (ALG) groups post-treatment.

Duration post- Group Scale

treatment

Day one ALG WOMAC
USG
ALG NRS-11
UsSG

Three weeks ALG WOMAC
UsG
ALG NRS-11
USG

Six weeks ALG WOMAC
USG
ALG NRS-11
USG

Mean Mean p-value
difference*

31.8 8.9 0.065
229
2.9 0.3 0.609
32

29.1 24 0.627
315
4.5 0.3 0.669
4.2

40.9 12.8 0.026**
28.1
5.1 0.7 0.302
4.4

*nglérma' between the USG pain mean scores compared to ALG mean pain scores; “ﬁrgngﬁkﬂmf setatp < 0.00S.
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modality administered using both the ALG and
USG techniques is effective in reducing knee pain,
stiffness, and functional limitation at day one, three
weeks, and six weeks post-treatment. This provides
evidence to recommend GNB treatment in patients
suffering from chronic knee OA.

This study found that administering GNB using
the USG technique resulted in a greater reduction of
pain, stiffness, and functional limitation compared
to the ALG technique. This reduction, though
consistently observed across each interval post-
treatment, was significant only at six weeks post-
treatment (p = 0.026). This is in line with previous
studies whose results also pointed to the superiority
of USG to ALG.! One of the reasons for this is that
USG facilitates accurate identification of genicular
nerves readily, allowing for proper administration of
GNB in a timely manner, thus reducing procedure
time."* In addition, the use of USG technique helps
prevent damage to surrounding structures leading to
lower procedural-related pain or complications; and
also enables the detection of additional pathologies
that may be difficult to detect or missed when using
the ALG technique."*

GNB is considered a safe and low-risk
procedure." The risks of GNB injection described
in previous literature include infection, bleeding,
neuroma formation, hypopigmentation, and allergic
reactions. In this study, there was only one reported
adverse effect which was hypopigmentation at the
injection site in a patient from the ALG group. The
comparison of the current findings with previous
studies is shown in Appendix 1 and 2. The current
study provides baseline data on the effectiveness of
GNB in treating knee OA among the Malaysian
population which to date is lacking. Therefore, the
findings of this study add more data to the literature
with regards to this topic. In addition, this study
also provides closer follow-up intervals (three
and six weeks) compared to other similar studies;
and therefore, would yield additional valuable
information to the existing body of evidence.

There are several limitations in this study, among
them includes the use of a retrospective cohort
design rather than a double-blind randomized
design, which was due to personnel and budget
constraints. The maximum duration of patient
follow-up in the study was six weeks post-treatment.
A longer follow-up period would have enabled the
assessment of symptom-rebound or worsening of

pain scores. Another limitation is the small sample
size. Although the final sample size was extrapolated
from statistical calculations, we were constrained by
the limited number of available patients who met the
inclusion criteria.

Despite these limitations, this study has its
strengths. This is the first study in Malaysia to
determine and compare the effectiveness of GNB
administered using ALG and USG techniques in
the treatment of chronic knee pain, stiffness, and
improving functional limitation among patients
suffering from OA of the knee. This study therefore
bridges a gap in the literature and its findings
should enable local clinicians to make timely and
evidence-based decisions regarding the use of GNB
treatment for chronic knee OA. In addition, the
methodological strengths of this study include
sampling patients from two hospitals which would
increase the generalization of study findings. Sourcing
data from official hospital electronic records and
matching baseline characteristics among patients in
both groups ensured that the samples were reliable
and comparable.

CONCLUSION
GNB administration using either USG or ALG
technique was effective in significantly reducing
pain, stiffness, and functional limitation as soon as
day one to six-week post-treatment among patients
suffering from chronic knee OA. However, based
on patient feedback, the USG technique appeared
to be more effective than ALG in mitigating
symptoms. Nevertheless, GNB administration
based on ALG remains an effective modality,
especially in healthcare settings with limited to no

USG facilities.
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Appendix 1: Comparison of previous study findings with the current study using the Western Ontario and
McMaster Universities Osteoarthritis Index Questionnaire (WOMAC) scores.

WOMAC total score Baseline Three weeks Four weeks Six weeks 12 weeks
Kim etal,” (2019) (n = 31) 50.0 £ 20.6 - 3421196 - 356+ 18.5
USG Guided Block

Kim et al,”” (2019) (n = 30) 487 165 - 32.1£16.0 - 39.6+18.1
Fluoroscopy Guided Block

Yilmaz et al,”® (2021) (n = 20) 54.26 + 16.38 - 50.74 £+ 15.98 - 48.74 £ 15.7
USG Guided Block

Current study (2022) (n = 20) 50.3 +12.4 315+ 14.3 - 282 +10.6 -

USG Guided Block

Current study (2022) (n = 20) 54.6 £ 16.0 29.1%16.5 - 40.1 £22.2 -

Anatomical landmark Guided Block
USG: u/timolmd«gui{/f(l
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Appendix 2: Comparison of previous study findings with the current study using the Numeric Rating Scale
(NRS-11) scores.

NRS-11 score Baseline Three weeks  Four weeks Six weeks 12 weeks
Kim etal,” (2019) (n = 31) 63+ 1.6 - 38421 - 43+2.1
USG Guided Block

Kim et al,”” (2019) (n = 30) 6.7+ 1.6 - 39+19 - 49+19
Fluoroscopy Guided Block

Current study (2022)(n = 20) 69+1.1 43+1.7 - 44+2.1 -
USG Guided Block

Current study (2022) (n = 20) 71£15 45425 - 5.1+2.4 -

Anatomical landmark Guided Block
USG: ultrasound-guided.
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