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Abstract
Background: Chronic knee osteoarthritis (OA) is a frequent disease among the elderly. Intra-articular corticosteroid
injection (IACSI) was commonly adopted to alleviate knee OA-related pains. Recently, Genicular nerve block (GNB) has
emerged as a new alternative technique. The current study aimed to investigate the efficacy of those two approaches
when guided with ultrasound and to determine which one offers better results. This study included 40 patients with
painful chronic knee OA (Nine males and 31 females, age ranged from 44 to 65 years) and were randomly assigned to
two equal groups. Groups 1 was managed with ultrasound-guided IACSI and group 2 with ultrasound-guided GNB
using a mixture of lidocaine and Triamcinolone Acetonide. The baseline mean visual analogue scale (VAS) and Oxford
knee score (OKS) for the group 1 were 87.10 and 51.3, while for group 2 were 87.75 and 53.25 respectively. Follow up
values were obtained at 2, 4 and 8 weeks using VAS and OKS.
Results: The VAS score and OKS score were significantly lower in the GNB group and IACSI group at 2, and 4 weeks
after the procedure (p < 0.001 for all), then returned near baseline values at 8 weeks. When the two groups were
compared according to changes in VAS and OKS from baseline at 2, 4, and 8 weeks, GNB group showed significant
alleviation of pain (mean reduction of 58.5, 53.3, and 9.25 points at 2, 4, and 8 weeks versus 44.9, 39.4, and 5.6 points at
the IACSI groups, p < 0.001 at 2 and 4 weeks, p < 0.006 at 8 weeks). Similarly at the OKS, the GNB group showed signifi‑
cantly better results (33.50, 28.60, and 8.5 at GNB and 26.45, 20.10, 5.25 at IACSI. p < 0.001 at all periods).
Conclusions: Both GNB and IACSI are effective methods to relieve chronic knee osteoarthritis-related pains. When
compared to each other, GNB showed more significant pain relief and functional improvement than IACSI.
Keywords: Knee osteoarthritis, Genicular nerve block, Ultrasound, Corticosteroid, Visual analog scale
Background
Chronic knee osteoarthritis (OA) is a common disease
among elderly, with consequent pain and disability that
might hinder their quality of life [1]. Management is usually conservative with light physical activity, weight management, aquatic therapy, acetaminophen and NSAIDs
[2–5].When these measures fail, surgical treatment with
total knee joint arthroplasty can be offered [6].
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Ultrasound guided Intra-articular corticosteroid injection (IACSI) has immunosuppressive and anti-inflammatory effects by directly acting on the nuclear receptors,
interfering with the inflammatory cascade and reducing
the production and action of many inflammatory mediators [2, 7].
Ultrasound is used during IACSI to identify the suprapatellar bursa, which can be easily injected with no
appreciable risk of extra-articular extravasation or injury
to surrounding structures [8].
Ultrasound guided IACSI showed to be useful and
viable alternative to reduce knee OA related pain and
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improve functional capacity mainly on short term bases
as evidenced by many studies [9–11].
Genicular nerve block (GNB) has recently emerged
as an alternative technique with very promising results
to reduce OA related pains and improve functional status as evidenced by many recent studies [1, 12, 13]. It’s
based on the fact that genicular nerves are accompanied
with genicular arteries, which can be easily identified at
certain anatomical land marks using ultrasound and confirmed with color Doppler [1].
Ultrasound is considered the best method to evaluate
the nerves around the knee [14] and have many advantages as being readily available, accessible and cheaper
without radiation hazards [13].
This study aimed to investigate the efficacy of ultrasound guided intra-articular corticosteroid injection and
genicular nerve block to control knee OA related symptoms and to compare the results obtained after both
techniques.

Methods
Patients

This randomized prospective blinded study was carried out on all consecutive patients with radiologically proven symptomatic knee joint osteoarthritis not
responding to medical treatment, referred to the university hospital for pain management from January 2019
to November 2020. The study protocol was approved
by the local ethics committee before the start of the
study. Radiological severity was assessed using the Kellgren and Lawrence global scale [15] as follow: Grade
0; means absence of radiological finding; grade 1: suspected narrowing of joint space; grade 2 refers to osteophytes and possible narrowing; grade 3 is defined as
multiple osteophytes, definite narrowing of joint space
and grade 4 comprises large osteophytes, marked narrowing of joint space.
All patients were evaluated by a consultant of physical
medicine, rheumatology and rehabilitation. Patients with
knee pain of moderate or greater intensity on most or all
days for ≥ 3 months, showing significant radiological OA
(Kellgren-Lawrence grade 2 to 4) were initially included
in the study. Patients with previous knee surgery, acute
knee pain, connective tissue diseases affecting the knee
joint, sciatic pain, previous intra-articular or peri-articular interventions and those who were lost to follow up
to 8 weeks after knee joint injection were excluded. The
study included 40 patients and were randomly distributed
to two equal groups. Groups 1 was managed with ultrasound-guided IACSI and group 2 with ultrasound-guided
GNB. All patients were blinded to the management
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procedure. Informed written consent to participate in the
study was obtained from all participants.
Interventional procedures

All procedures were performed with patients placed
in supine position, under complete aseptic conditions
and were guided with ultrasound (ACUSON X 300,
Siemens Healthineers AG, Erlangen, Germany) using
a 10 MHz linear transducer. Single operator with four
years’ experience in ultrasound guided interventions
performed all the injections. Evaluation of the management response at all follow up periods were assessed by
another physician who was blind to the management
procedure.
For the GNB group, GNB was carried out using the
same technique previously described by Kim et al. [1].
GNB target points for injection were close to the superior lateral, superior medial, and inferior medial genicular arteries that were identified near the periosteal
areas at the junctions of the epicondyle and the shafts
of the femur and tibia and this was confirmed with
Doppler ultrasound [1] (Fig. 1).
Target point for the IACSI group was the suprapatellar
bursa, determined as a thin anechoic space in the midlongitudinal ultrasound view, deep to the quadriceps
tendon, and superficial to the metaphysis of the femur,
referring the superior margin of patella as a landmark to
identify its inferior aspect [8] (Fig. 2).
All procedures were performed with a spinal needle
(22 G) introduced with ultrasound guidance till reaching the designated target points at both groups. For the
GNB group, a mixture of 20 mg of Triamcinolone Acetonide (TA) and 6 mL of lidocaine was equally divided and
injected near each of three genicular arteries [1]. While
for the IACSI group, a total mixture of 6 cc consisting of

Fig. 1 Color Doppler US of the supero-medial genicular artery (white
arrow) at the junction between the epicondyle and shaft of femur
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Table 1 Comparison between the
according to different parameters

two

studied

groups

IACSI (n = 20)

GNB (n = 20)

p

Male

4 (20%)

5 (25%)

1.000

Female

16 (80%)

15 (75%)

Min.–Max

47–63

44–65

Mean ± SD

58.05 ± 3.76

57.70 ± 5.10

3

15 (75%)

15 (75%)

4

5 (25%)

5 (25%)

Sex

Age (years)

Kellgren lawrence score

Fig. 2 US image of the needle as an echogenic linear structure (black
arrow) within the supra-patellar bursa (white arrow)

1.000

Duration (years)
Min.–Max

8–16

7–17

Mean ± SD

12.15 ± 2.92

12.30 ± 3.26

Right

5 (25%)

11 (55%)

Left

15 (75%)

9 (45%)

Leg injected

1 mL TA (40 mg) and 5 mL lidocaine inside the suprapatellar bursa [16, 17].

0.806

0.879

0.053

p: p value for comparing between the studied groups

Outcome measurements and follow‑up

The severity of pain and the functional capacity of the
managed knee joint were evaluated before procedures (as
a baseline) and at 2, 4 and 8 weeks after injection at both
groups using the visual analog score (VAS) and Oxford
knee score (OKS) respectively.
VAS consisted of a graded scale from 0 to 100 (point
zero: no pain and point 100 is unbearable pain) and
patients were asked to plot a point that corresponds to
their pain severity. OKS consist of 12-item questionnaires. Each question was scored from 1 to 5 (one is
the least symptoms). Scores from the 12 questions were
added to end with a total score between 12 and 60 (12
presents the most favorable outcome) [18]. The absolute
values of these scores were collected and compared. The
overall benefit from either techniques was evaluated and
the differences between the mean values of VAS and OKS
obtained at initial pre-procedural baseline and those
obtained at 2, 4 and 8 weeks were recorded separately.
Clinical success was defined as decrease of VAS score
by at least 5 points [19].
After the injection and during the whole period of follow up, patients were not instructed to adopt any particular recommendations or precautions, didn’t receive
any oral analgesics, and were not assigned to any rehabilitation program.
Statistical analysis

Data were fed to the computer and analyzed using IBM
SPSS software package version 20.0. (Armonk, NY: IBM
Corp). Qualitative data were described using number and

percent. The Kolmogorov–Smirnov test was used to verify the normality of distribution. Quantitative data were
described using range (minimum and maximum), mean,
standard deviation, median, and interquartile range
(IQR). Significance of the obtained results was judged at
the 5% level.
Chi-square test was used for categorical variables to
compare between different groups, Fisher’s Exact Correction for chi-square when more than 20% of the cells have
expected count less than 5, Student t-test For normally
distributed quantitative variables, to compare between
two studied groups, ANOVA with repeated measures
for normally distributed quantitative variables, to compare between more than two periods or stages, Post Hoc
test (Bonferroni adjusted) for pairwise comparisons, and
Mann Whitney test For abnormally distributed quantitative variables, to compare between two studied groups.

Results
The current study included 40 patients with symptomatic
knee OA. Nine (22.5%) were males and 31 (77.5%) were
females, their age ranging from 44 to 65 years. Twenty
patients were managed with US guided IACSI and 20
with US guided GNB. For all patients, only a single knee
with the most noticeable symptoms was injected.
There were no significant differences between patients
treated with either techniques regarding demographics,
disease duration, side of managed knee joint, or baseline
radiographic disease severity (Table 1).
Technical success was achieved in all patients, as
all genicular arteries and suprapatellar bursae were
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Table 2 The improvement in VAS at 2, 4, and 8 weeks as
compared to baseline values in each group

Table 4 Comparison between GNB and IACSI groups according
to decrease in VAS from baseline

VAS

Baseline

2 weeks

4 weeks

8 weeks

Decrease in VAS
from baseline

Min.–Max

75–95

30–50

35–55

70–90

Baseline—2 week

Mean ± SD

87.10 ± 6.32

42.20 ± 4.97

47.70 ± 5.39

81.50 ± 6.51

IACSI (n = 20)

p

GNB (n = 20)

p

Min.–Max

80–95

Mean ± SD

87.75 ± 3.68

< 0.001*

< 0.001*

< 0.804

15–40

20–45

60–90

29.25 ± 6.13

< 0.001*

34.25 ± 6.13

< 0.001*

78.50 ± 6.71

< 0.764

*

: Statistically significant at p ≤ 0.05

p

Baseline

2 weeks

4 weeks

8 weeks

Min.–Max

45–55

20–30

25–35

40.– 50

Mean ± SD

51.30 ± 3.21

24.85 ± 4.03

31.20 ± 3.04

46.05 ± 3.39

GNB (n = 20)

p

< 0.001*

< 0.802

Min.–Max

50–57

15–25

20–30

40–50

Mean ± SD

53.25 ± 2.59

19.75 ± 1.97

24.65 ± 2.01

44.75 ± 3.80

< 0.001*

< 0.001*

< 0.795

p: p value for comparing between baseline and each periods in two groups
*

50–67
58.50 ± 4.52

Min.–Max

28–50

45–62

Mean ± SD

39.40 ± 6.48

53.50 ± 4.52

Min.–Max

2–10

0–20

Mean ± SD

5.60 ± 1.93

9.25 ± 5.37

< 0.001*

0.006*

: Statistically significant at p ≤ 0.05

Table 5 Comparison between GNB and IACSI groups according
to decrease in OKS from baseline
Decrease in OKS

< 0.001*

< 0.001*

35–55
44.90 ± 6.09

p: p value for comparing between the studied groups

Table 3 The improvement in OKS at 2, 4, and 8 weeks as
compared to baseline values in each group

IACSI (n = 20)

p

Min.–Max

Baseline—8 week

*

OKS

GNB (n = 20)

Mean ± SD

Baseline—4 week

p: p value for comparing between baseline and each period in two groups

IACSI (n = 20)

IACSI (n = 20)

GNB (n = 20)

p

< 0.001*

Baseline—2 week
Min.–Max

20–30

30–37

Mean ± SD

26.45 ± 3.61

33.50 ± 2.70

Baseline—4 week
Min.–Max

15–25

25–32

Mean ± SD

20.10 ± 2.94

28.60 ± 2.60

Baseline—8 week

: Statistically significant at p ≤ 0.05

Min.–Max

2–10

5–12

Mean ± SD

5.25 ± 1.48

8.5 ± 2.5

< 0.001*

< 0.001*

p: p value for comparing between the studied groups
*

identified and injected successfully with ultrasound guidance. No drug or procedural-related adverse effects were
recorded.
Clinical success in term of pain reduction and
improved knee joint movements were achieved in all
patients at both groups. Mean VAS had significantly
dropped from 87.10 and 87.75 at IACSI and GNB
groups respectively to a mean of 42.2 and 29.25 at
2 weeks and a mean of 47.7 and 34.25 at 4 weeks. This
was statistically significant (p < 0.001). At 8 weeks’
post injection, patients reported recurrence of pain
intensity to approach the pre-procedure baseline at
both groups (81.5 and 78.5), nevertheless this was
not statistically significant (p < 0.804 and p < 0.764)
(Table 2).
Similarly, the overall functional capacity of managed
knee joints had significantly improved at 2 and 4 weeks
after the procedure (mean pre-procedure baseline
of 51.3 and 53.25, was reduced to 24.85 and 19.75 at
2 weeks and to 31.20 and 24.65 at 4 weeks for the IACSI

: Statistically significant at p ≤ 0.05

and GNB respectively). Improvement was statistically
significant for both groups (p < 0.001). At 8 weeks, this
result was not sustained (mean increased to 46.05 and
44.75), yet was not statistically significant (p < 0.802 and
p < 0.795) (Table 3).
When comparing the mean change of VAS and OKS
at 2, 4 and 8 weeks from baseline values for both groups,
GNB group showed significantly improved pain and
functional capacity at all follow up periods as compared
to IACSI group. At VAS, GNB group attained a mean
reduction of 58.5, 53.3 and 9.25 points at 2, 4 and 8 weeks
respectively compared to 44.9, 39.4 and 5.6 points at
IACSI gorups (p < 0.001 at 2 and 4 weeks and was < 0.006
at 8 weeks) (Table 4).
Simiarly at OKS, the GNB group showed siginifctanly better results ( 33.50, 28.60 and 8.5 at GNB and
26.45, 20.10, 5.25 at IACSI (p < 0.001 at all periods)
(Table 5).
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Discussion
Knee joint Osteoarthritis presents a common health
problem that compromises the quality of life of the
elderly population. Medical treatment is not always
successful and total knee arthroplasty may not be suitable for every patient who might not be candidate for
such a major surgery [6].
GNB is a relatively novel technique developed to
relieve chronic OA related pains with reported high
efficacy [20]. Ultrasound guided GNB showed more
effective clinical results when compared to blind injections in a randomized clinical trial of 40 patients [12].
Furthermore, Kim et al. [13] compared the efficacy of
GNB when performed with ultrasound and with fluoroscopy in a series of 61 patients. They showed no significant difference in terms of efficacy between both
groups, nevertheless ultrasound guidance has the merit
to avoid exposure to radiation for the physician and the
patients. In this study we referred only to ultrasound
to guide our procedures for many reasons. First, due to
lacking enough experience to perform blind injections.
Furthermore, ultrasound is readily available and accessible in intervention unit without disturbing the workflow of the busy and irradiating angio-suits.
In the present study, patients reported a significant
reduction in pain intensity and functional improvement at 2 and 4 weeks following GNB. However, this
favorable result was not maintained at 8 weeks. Similar favorable results were published in a series of 48
patients till 4 weeks after GNB, and had returned to
baseline at 8 weeks post-procedure [1].
In the current study GNB was performed using a
mixture of corticosteroids (TA) and local anesthetic
(2% lidocaine). Efficacy of this mixture was shown in
the study of Kim et al. [1] who divided their enrolled
48 patients in two equal groups, group one was injected
with this same mixture and group two with only anesthetic. They showed that the addition of steroids yielded
better results in VAS and OKS at 2 and 4 weeks, still
regression of results to baseline occurred at 8 weeks.
In a series of 28 patients with refractory pain after
total knee arthroplasty, GNB with steroid analgesic mixture yielded the same short term effect when
compared to radiofrequency ablation of the genicular
nerves, yet the improvement after radiofrequency was
sustained till 6 month [21].
Intra-articular corticosteroid injection (IACSI) is
a traditional way to control OA related pains [22, 23].
IACSI was performed through suprapatellar bursal
injection and under ultrasound guidance. IACSI was
usually carried out blindly, however in a study of 99
patients; US-guided IASCI showed significantly better
results than blind injections, with lower incidence of
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soft tissue infiltration and better intraarticular delivery
of the drug [8]. Similarly, results with US guidance surpassed those guided with fluoroscopy [8].
Moreover, as compared to fluoroscopy, ultrasound
offers more precise localization of the bursa while avoiding all fluoroscopy related radiation hazards [8].
In a meta-analysis of 1767 patients, Jüni et al. [9] compared the efficacy of intraarticular injection of steroids
versus a placebo. Steroids injection showed moderate
improvement of pain at 2 weeks, and declined to small
and no effect at 13 weeks. At 26 weeks’ post injection, no
effect was recorded. Function improvement showed to be
small to moderate after steroid injection at 1–2 weeks,
with no evident effect at 13 weeks. All data were finally
pointing to short term beneficial effect of steroids and no
recorded benefits at 6 months after injection. This was
coherent to our results showing favorable response only
till 4 weeks. When the results of steroid injection were
compared to intraarticular injection of hyaluronic acid
(HA), steroids were more effective in short term reduction of pain (up to one month), whereas HA injection
carried long term effect up to 6 months [24].
In the current study a mixture corticosteroid and a local
anesthetic was used as in the IASCI group. Local anesthetic has the merit to provide immediate relief of pain
from intra-articular pathology, to dilute the steroid agent,
and to decrease or avoid the post-injection flare [25, 26].
Added beneficial effect of mixing a local anesthetic with
steroids for intraarticular injection was reported by Jørgensen et al. [27] who showed significant immediate pain
reduction that was maintained up to 2 weeks.
When the results obtained after GNB and IACSI were
compared, it was found that GNB was significantly more
effective than IACSI to relieve pain and to improve the
knee function.
To the best of our knowledge, results of IASCI and
GNB had not been directly compared in the available
literature. Yilmaz et al. [28] compared results of IACSI
alone and when combined with GNB. They showed
significantly better results when GNB was added as it
seemed to enhance the analgesic effect, significantly
improved the functional capacity and contributed to better healing process (expressed in increased thickness of
the knee cartilage, patellar and quadriceps tendons and
quadriceps muscle cross-sectional area).
Many limitations exist in this study. First; the included
number of patients is still limited and this could have
affected the power of statistics. Second, most of included
patients had different educational levels and already suffered from different comorbidities, this could alter their
subjective perception to pain improvement. Moreover, a
change in emotional status of the patient (notably when
long time passes after the intervention) might definitely
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alter their perception to long term beneficial results of
such loco regional treatments. Third; the study lacked a
control group, consequently we couldn’t asses the placebo effect especially in the first weeks after treatment.
Lastly; single operator performed all the injections.

Conclusions
Both GNB and IACSI are effective to alleviate knee osteoarthritis-related pains and improve functional status up
to 4 weeks. When compared to each other, GNB is found
to be more effective. Still comparative studies with larger
populations are required to validate this data.
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