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INTRODUCTION
Osteoarthritis (OA) is one of the most common degenera-
tive joint diseases among elderly individuals, and knee 

joints are the most affected joints [1,2]. Pain, joint stiffness, 
and decreased muscle strength can be seen, and cause 
poor quality of life and poor functional capacity [3]. Con-
servative pharmacological treatments such as oral analge-
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cal function. GNB wasn’t an effective treatment for isokinetic muscle function. US-
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sics, viscosupplementation, intraarticular corticosteroid 
injections, acupuncture, and prolotherapy, as well as non-
pharmacological treatments, may be inadequate [4]. When 
conservative treatment fails, total knee joint arthroplasty 
may be an option; however, total knee arthroplasty can’t 
be performed on all patients because some patients have 
comorbidities and the risk of surgery complications [5]. 

Genicular nerve block (GNB) is demonstrated from sev-
eral reports to alleviate pain and improve knee function-
ality in patients with chronic knee OA [6-8]. Ultrasound 
(US) has been the most used imaging to aid in landmark 
targeting and procedural accuracy in recent studies. 
The genicular nerves are the main innervating articular 
branches for the knee joint, and as they are adjacent to 
the periosteum, connecting the bone, they can be located 
using bony landmarks. Superomedial, inferomedial, and 
superolateral genicular nerve (SMGN, IMGN, and SLGN) 
branches have been targeted for these treatment options 
in previous studies [7,9]. The location of these nerves, their 
anatomical relationship with surrounding tissues, and 
their origin and termination become better understood 
through cadaveric studies; therefore, it is possible to per-
form GNB without imaging [10,11]. 

Studies on the efficacy of the GNB on knee OA have 
generally focused on the effect of pain, because pain is the 
key symptom of knee OA [12]. The efficacy of GNB on thigh 
muscle strength, functional level, and quality of life hasn’t 
been examined, and blind GNB hasn’t been compared to 
US-guided GNB in previous studies. Therefore, the aim 
of this study is to compare the efficiency and safety of US-
guided versus blind GNB on pain, physical function, qual-
ity of life, and isokinetic muscle performance in patients 
with chronic knee OA.

MATERIALS AND METHODS
1. Study design

This prospective, randomized clinical trial evaluated 
patients at the Department of Physical Medicine and 
Rehabilitation, Diskapi Yildirim Beyazit Education and 
Research Hospital that were treated with a GNB using 
either US-guided or blind GNB techniques for knee OA, 
according to the American College of Rheumatology diag-
nostic criteria [13], between January 2019 and April 2019. 
The study protocol was approved by the hospital’s local 
ethics committee (approval number 72/05). The protocol 
was explained to all patients, and informed consent was 
obtained at the beginning of the study.

2. Patients

The patients included in this study had chronic knee OA 
with more than 3 months of pain, a radiological OA grade 
greater than Kellgren–Lawrence (KL) grade 2 [14], 50–80 
years of age, and refractory knee OA pain not alleviated 
with analgesics.

The patients with acute knee pain (less than 3 mo); con-
nective tissue diseases affecting the knee; serious neuro-
logical or psychiatric disorders; history of trauma; surgery 
to the knee joint; steroid/hyaluronic acid injection; physi-
cal or exercise therapy over the past 3 months; cardiovas-
cular, respiratory, metabolic, blood, thyroid, rheumatic 
disease, or malignancy; genetic bone/joint disease; mor-
bid obesity (> 35 kg/mm2); or prior use of an anticoagulant 
were excluded. The patients were randomly assigned by 
a computer-generated randomization schedule into two 
groups: a blind GNB group and a US-guided GNB group. 
The injections were performed by two physicians; all in-
jections were performed by the same physicians, who were 
blind to the patients’ evaluations within the groups.

The sample size was made using the G*power (V3.1.7) 
program (available freely at https://www.psychologie.
hhu.de/arbeitsgruppen/allgemeine-psychologie-und-ar-
beitspsychologie/gpower.html). In order to create a mini-
mum change of 10 units in the visual analogue scale (VAS), 
at least 20 patients were found for each group with α = 0.05, 
80% power, and d = 0.631 for the effect size. The sample 
size is also compatible with similar previous studies [15].

3. GNB techniques

After the patients in group 1 were placed in a supine po-
sition with a pillow under the popliteal fossa to provide 
comfort, the US-guided injection technique was similar 
to techniques in previous studies [3,15,16]. The volume 
totaled 6 mL which was comprised of 2% lidocaine and 20 
mg of triamcinolone, which was divided between the three 
injection sites. 

A cadaveric study showed that the SMGN curves around 
the femur shaft and goes to the area between the adductor 
magnus tendon and the femoral medial epicondyle; then it 
travels about one cm anterior to the adductor tubercle. The 
IMGN is another branch of the tibial nerve that separates 
in the inferior popliteal region and is settled horizontally 
around the lower parts of the tibial medial epicondyle [10]. 
Another cadaveric study indicated that the SLGN trav-
els directly to the synovial surface of the lateral femoral 
epicondyle [11]. Based on these studies, we decided to de-
scribe three lines to determine the injection points for the 
procedure without imaging. 

After the patients in group 2 were placed in supine posi-
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tion with full knee extension, a line was drawn longitudi-
nally through the fibular head extending superiorly along 
the femur to a level 4 cm superior to the tip of the lateral 
femoral epicondyle; another line was ruled horizontally 
between the femur epicondyles, and the third line was 
crossed from the femur medial epicondyle to the tibial 
medial epicondyle (Fig. 1). After needle was inserted in 
the first, second, and third points to the deep of the peri-
osteum, the needle was retracted and the injection was 
applied. Before the injection, sonographic evaluation was 
made of the US-guided injection group, while the blind 
group was not evaluated.

4. Outcome parameters

Another physician, who was blinded to the treatment allo-
cations, evaluated all measurements (baseline, after 4 wk, 
and after 12 wk). Demographic data such as age, gender, 
and body mass index (BMI) were recorded. Weight-bearing 
radiographs were reviewed at baseline, and the KL system 
was used to grade the degree of OA [14]. 

Pain intensity was assessed using the 100 mm VAS. The 
Western Ontario and McMaster Universities Osteoarthri-
tis Index (WOMAC) was used to measure subjective knee 
functionality. The WOMAC consists of 24 questions (5 
pain, 2 joint stiffness, and 17 functional limitation ques-
tions). All questions are scored on a scale of 0 to 4. The 
total scores for pain, stiffness, physical function, and to-
tal, which ranged from 0 to 20, 0 to 8, 0 to 68, and 0 to 96 
respectively, were then determined [17]. The Nottingham 
Health Profile (NHP) was applied to each participant to 
determine the level of quality of life. The NHP is a self-
administered questionnaire that is used to determine and 

quantify perceived health problems. It is divided into six 
subscales (sleep, mobility, energy, pain, emotional reac-
tions, and social isolation) and consists of 38 items [18]. 
The Timed Up and Go Test (TUGT) [19], 6-minute walk test 
(6MWT) [20], 30-second chair stand test (30-s CST) [21], 
and stair climb test (SCT) [22] were done to evaluate func-
tional mobility. The 6MWT was performed in a 30-meter-
long corridor, and measured the total distance walked in 
meters over 6 minutes [23]. The TUGT involves the patient 
getting up from a chair, walking 3 meters, and returning 
to sit in the same chair. After the patient completed the 
test we noted the completion time [23]. The 30-s CST is a 
test that counts the total number of complete chair stands 
within 30 seconds [23]. The SCT measures the time to 
ascend and descend 12 stairs with an 18-cm step height. 
Complications and pain during injection (VAS 0-100 mm) 
were inquired about at the second visit. 

Biodex System 3 Dynamometer (Biodex® Corp., Shirley, 
NY) was used to measure the isokinetic muscle strength of 
the quadriceps and hamstrings. The performance of the 
muscles of the affected knee was evaluated with isokinetic 
tests in all patients in both groups before treatment, 4 
weeks after treatment, and 12 weeks after treatment. Dur-
ing the test, angular velocities of 60°/sec and 180°/sec were 
preferred as being commonly used angular velocities. 
The isokinetic test protocol was applied for the first 3 sub-
maximal warm-up repetitions, and after 5 and 10 maximal 
effort repetitions with a 10-second rest period between 
each repetition at 60°/sec and 180°/sec angular velocity. 
Isokinetic knee extensor and flexor mean peak torque (PT) 
was determined, and was standardized to body weight. All 
tests were performed by one observer.

5. Statistical analysis 

Statistical analysis was performed using IBM SPSS ver. 20.0 
(IBM Corp., Armonk, NY). The Shapiro–Wilk test was used 
to analyze whether the continuous variables were nor-
mally distributed. Normally distributed demographic data 
were compared using an independent sample t-test and 
presented as mean ± standard deviation. Nonparametric 
data were evaluated using Mann–Whitney U-tests, and 
presented as median and interquartile range. Categori-
cal data were presented as numbers and percentages and 
compared using the chi-square test or Fisher’s exact test. 
For P < 0.05, the results were considered significant. Fre-
idman and Wilcoxon tests were used to evaluate whether 
the variations between the repetitive measurements were 
significant. Bonferroni correction was used to avoid pos-
sible type 1 errors, and P < 0.017 values were accepted as 
statistically significant. 

Fig. 1. The lines were used for blind injection. Blind injection was applied 
at superolateral, superomedial and inferomedial corners of the lines.
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RESULTS
Twenty-three patients (11 patients and 20 knees in the US-
guided injection group; 12 patients and 20 knees in the 
blind injection group) were enrolled in the present study. 
Nine patients in the US-guided injection group, and 8 pa-
tients in the blind injection group, underwent a bilateral 
GNB. The other 7 patients (3 patients in the US-guided 
injection group and 4 patients in the blind injection group) 
underwent GNB to only one side. The groups were similar 
in terms of findings at the baseline. No significant dif-
ferences were determined between the groups in terms 
of age, BMI, KL grade, VAS pain, WOMAC, SCT, 30-s CST, 

TUGT, 6MWT, and isokinetic test values (P > 0.05). Only 
the NHP emotional reactions and social isolation sub-
scales had a significant difference between groups (P = 
0.03, P = 0.02). 

A comparison of changes in the VAS, WOMAC, and NHP 
from baseline to first month, third month to first month, 
and third month to baseline, between groups are shown 
in Table 1 and Table 2. According to a comparison of the 
first month to baseline, the significant difference was 
determined to be the social isolation subscale of the NHP 
between the groups (P = 0.01). The subscales pain and 
emotional reaction of the NHP were significantly changed 
at the third month compared to the baseline between the 

Table 1. Comparison Changes of VAS and WOMAC Scores

Variable US-guided GNB Blind GNB P value

VAS 1 mo-baseline –32.0 ± 6.1 –26.0 ± 5.5 0.58
3 mo-1 mo 12.0 ± 7.4 8.8 ± 5.1 0.78
3 mo-baseline –20.0 ± 4.5 –17.3 ± 5.8 0.43

WOMAC-pain 1 mo-baseline –1.25 ± 0.72 –2.11 ± 0.96 0.39
3 mo-1 mo 0.35 ± 0.57 –0.61 ± 1.24 0.82
3 mo-baseline –0.91 ± 0.49 –2.71 ± 1.28 0.36

WOMAC-stiffness 1 mo-baseline –1.26 ± 0.39 –0.56 ± 0.33 0.11
3 mo-1 mo –0.15 ± 0.48 0.11 ± 0.35 0.71
3 mo-baseline –1.41 ± 0.41 –0.46 ± 0.45 0.14

WOMAC-physical function 1 mo-baseline –6.51 ± 3.18 –7.31 ± 2.29 0.59
3 mo-1 mo 2.01 ± 3.37 –0.61 ± 4.19 0.32
3 mo-baseline –4.51 ± 3.09 –7.9 ± 2.86 0.18

WOMAC-total 1 mo-baseline –9.11 ± 3.95 –9.96 ± 3.21 0.81
3 mo-1 mo 0.11 ± 4.62 –1.26 ± 5.42 0.83
3 mo-baseline –9.01 ± 3.01 –14.21 ± 3.87 0.81

Values are presented as mean ± standard deviation.
VAS: visual analogue scale, WOMAC: Western Ontario and McMaster’s Universities Osteoarthritis Index, US: ultrasound, GNB: genicular nerve block. 

Table 2. Comparison Changes of NHP

Variable US-guided GNB Blind GNB P value

NHP-pain 1 mo-baseline –19.75 ± 2.74 –12.84 ± 4.03 0.13
3 mo-1 mo 9.94 ± 4.16 –5.29 ± 4.49 0.19
3 mo-baseline –9.82 ± 3.85 –18.12 ± 4.28 0.03*

NHP-emotional reaction 1 mo-baseline 9.28 ± 5.07 –5.36 ± 4.89 0.09
3 mo-1 mo 2.26 ± 3.23 –4.16 ± 4.72 0.35
3 mo-baseline 11.55 ± 6.49 –9.51 ± 3.50 0.03*

NHP-sleep 1 mo-baseline –5.61 ± 6.12 –0.64 ± 2.14 0.49
3 mo-1 mo 0.91 ± 5.76 11.09 ± 7.53 0.35
3 mo-baseline –4.73 ± 5.82 10.46 ± 7.27 0.95

NHP-social isolation 1 mo-baseline 10.83 ± 3.23 –9.91 ± 6.37 0.01*
3 mo-1 mo –1.46 ± 1.72 –5.13 ± 6.69 0.24
3 mo-baseline 9.38 ± 3.11 –15.04 ± 5.72 0.09

NHP-physical mobility 1 mo-baseline –12.01 ± 5.26 –6.14 ± 3.20 0.09
3 mo-1 mo –2.03 ± 3.13 5.74 ± 4.10 0.44
3 mo-baseline –9.98 ± 4.34 –0.41 ± 3.54 0.08

NHP-energy 1 mo-baseline 8.17 ± 8.92 –3.57 ± 3.76 0.45
3 mo-1 mo 0.69 ± 3.76 1.85 ± 4.27 0.18
3 mo-baseline 8.84 ± 8.07 –1.73 ± 1.23 0.76

Values are presented as mean ± standard deviation.
NHP: Nottingham Health Profile, US: ultrasound, GNB: genicular nerve block. 
 *Asterisk indicates a statistically significant (P < 0.05).
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groups (P = 0.03 and P = 0.03, respectively). 
Table 3 shows the comparison of the clinical functional 

test and isokinetic test from baseline to first month, third 
month to first month, and third month to baseline be-
tween the groups. There was a significant improvement 
in the 30-s CST from the first month to baseline (P = 0.01); 
but the SCT and the 30-s CST were significantly regressed 
after the first month (P = 0.01 and P = 0.01, respectively). 
The patients in the US-guided injection group exhibited 
significantly better performance in the 6MWT at the first 
month. The PT of the hamstring at 60°/sec was signifi-
cantly different from the third month to first month and 
baseline in the blind injection group compared to the US-
guided injection group (P = 0.03 and P = 0.01, respectively). 

Fig. 2 showed the change in three months regarding 
the VAS, WOMAC, and NHP in the US-guided injection 
group and blind injection group. Changes in isokinetic 
test values at three months were presented in Fig. 3. In the 
US-guided injection group VAS, WOMAC-stiffness, NHP-
pain, SCT, TUGT, 30-s CST, and 6MWT were significant 
development after one month to injection (P < 0.017) (Table 
4, Fig. 2A). Similarly, patients in the blind injection group 
had significantly better results for VAS, WOMAC-physical 
function, WOMAC-total, NHP-pain, SCT, and TUGT (P < 
0.017) (Table 4, Fig. 2B). Regarding the 3-month follow-

up results compared with the baseline, VAS, WOMAC-
stiffness, WOMAC-total, SCT, TUGT, and 30-s CST results 
significantly progressed in the US-guided injection group 
(P < 0.017) (Table 4, Fig. 2A). In the blind injection group, 
VAS, WOMAC-physical function, WOMAC-total and NHP-
pain, NHP-emotion reaction, and NHP-social isolation 
scores had significantly advancement three months after 
injection compared to the baseline (P < 0.017) (Table 4, Fig. 
2B). 

Comparing the 3-month results with the 1-month re-
sults, the patients in group 1 showed significantly worse 
performance with the SCT, 30-s CST, and 6MWT (P < 0.017) 
(Table 4, Fig. 2A). Similar to patients in the US-guided 
injection group, at three months the patients in the blind 
injection group were significantly slower compared to at 
one month regarding the SCT (P = 0.002) (Table 4, Fig. 2B). 
Accordingly, within-group analyses of isokinetic test val-
ues showed there was no significant difference between 
the 1-month and 3-month results comparing the baseline, 
or the 3-month results comparing the 1-month results (P 
> 0.017) (Fig. 3). There weren’t any injection-related side 
effects in either group. Suprapatellar effusion was exam-
ined in five patients in the blind injection group. In the 
US-guided injection group the patients felt significant less 
pain compared to group 2 during the injection (P = 0.01). 

Table 3. Comparison Changes of Clinical Functional Test and Isokinetic Test

Variable US-guided GNB Blind GNB P value

SCT 1 mo-baseline –2.65 ± 0.48 –1.57 ± 0.45 0.11
3 mo-1 mo 1.06 ± 0.35 0.75 ± 0.26 0.01
3 mo-baseline –1.60 ± 0.41 –0.82 ± 0.42 0.31

TUGT 1 mo-baseline –2.16 ± 0.29 –1.16 ± 0.34 0.06
3 mo-1 mo 0.13 ± 0.26 0.36 ± 0.18 0.62
3 mo-baseline –2.04 ± 0.39 –0.79 ± 0.34 0.07

30-s CST 1 mo-baseline 1.91 ± 0.27 0.16 ± 0.39 0.01*
3 mo-1 mo –1.15 ± 0.13 0.05 ± 2.66 0.01*
3 mo-baseline 0.75 ± 0.23 0.21 ± 0.31 0.31

6MWT 1 mo-baseline 41.31 ± 4.99 0.46 ± 23.49 0.01*
3 mo-1 mo –29.31 ± 3.89 5.01 ± 20.47 0.53
3 mo-baseline 12.01 ± 6.69 5.46 ± 9.65 0.08

PT-Quadriceps 60°/sec 1 mo-baseline 0.28 ± 2.91 –3.47 ± 3.65 0.45
3 mo-1 mo 28.46 ± 28.58 5.38 ± 2.32 0.19
3 mo-baseline 28.73 ± 28.89 1.91 ± 3.22 0.91

PT-Quadriceps 180°/sec 1 mo-baseline 0.24 ± 1.45 –6.26 ± 3.23 0.21
3 mo-1 mo 1.59 ± 1.65 3.21 ± 1.32 0.07
3 mo-baseline 1.83 ± 1.56 –3.05 ± 3.59 0.59

PT-Hamstring –60°/sec 1 mo-baseline –1.79 ± 2.04 1.67 ± 1.47 0.51
3 mo-1 mo –0.97 ± 1.03 2.64 ± 1.48 0.03*
3 mo-baseline –2.76 ± 2.01 4.29 ± 2.27 0.01*

PT-Hamstring –180°/sec 1 mo-baseline –0.21 ± 1.21 –0.88 ± 2.32 0.26
3 mo-1 mo 0.94 ± 1.39 0.48 ± 2.22 0.51
3 mo-baseline 0.73 ± 0.77 0.41 ± 1.27 0.74

Values are presented as mean ± standard deviation.
US: ultrasound, GNB: genicular nerve block, SCT: stair climb test, TUGT: timed up and go test, 30-s CST: 30-second chair stand test, 6MWT: 6-minute walk 
test, PT: peak torque. 
*Asterisk indicates a statistically significant (P < 0.05).
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Fig. 2. (A) Changes of visual analogue 
scale (VAS), Western Ontario and Mc-
Master’s Universities Osteoarthritis Index 
(WOMAC) and Nottingham Health Profile 
(NHP) during three months in ultrasound-
guided injection genicular nerve block 
(GNB) group. (B) Changes of VAS, WOMAC 
and NHP during three months in blind 
injection GNB group.
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Fig. 3. Changes of isokinetic test results during three months within groups. PT: peak torque.
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DISCUSSION 
This study compared the effectiveness of US-guided ver-
sus blind GNB in the treatment of knee OA based on pain, 
muscle strength with an isokinetic device, physical func-
tion, and quality of life. The results indicated that both 
techniques were effective in reducing the symptoms and 
improving physical function. Although there was not a sig-
nificant difference in pain and muscle strength between 
the groups, participants injected using US performed sig-
nificantly better during the 30-s CST and 6MWT from the 
baseline to the first month compared to the participants 
injected using the blind technique. Blind injection was 
more significantly effective on NHP pain and emotional 
reaction subscales after the third month from baseline, 
and the NHP social isolation subscale after the first month 
from baseline. Pain during injection was significantly 
less in the US group. When comparing the first month 
and third month to baseline, significant recovery was 
observed in VAS, WOMAC-stiffness, SCT, TUGT, and 30-s 
CST in the group injected using US. Significant recovery 
was observed in VAS, WOMAC-physical function, total, 
and NHP-pain in the blind injection group. In the first 
month, there was significant improvement in NHP-pain, 
social isolation, and 6MWT parameters in the US group, 
and in SCT and TUGT for the blind injection group. At the 
same time, the third month results of the WOMAC-total in 
the US group and NHP-emotional reaction and social iso-
lation in the blind injection group were significantly dif-
ferent from the baseline. Although these are good results, 
significant regression was determined in the SCT, 30-s 
CST, and 6MWT in the US group, and the VAS, WOMAC-
physical function, SCT, and 6MWT in the blind injection 
group between the first and third month. No effect of GNB 
was determined on isokinetic muscle strength.

GNB can be performed with different imaging devices, 
but US is the most commonly used imaging device with 

the aim of increasing procedure accuracy. The genicular 
nerves mostly travel near the superior medial, lateral, and 
inferior medial arteries, which are easily identified by col-
or Doppler at the junction of the of the epiphysis with the 
shafts of the femur and tibia [16]. We performed US-guided 
injection with this technique. However, previous stud-
ies haven’t compared the blind injection technique of the 
GNB with other techniques; some cadaveric studies de-
termined some landmarks for the GNB [10,11]. After three 
lines were drawn between the fibular head, femoral medi-
al, and lateral epicondyles, an injection was performed on 
the superolateral, superomedial, and inferomedial corners 
of the lines. 

Kim et al. [3] compared the efficiency of GNB with local 
anesthetic with corticosteroids for knee OA. In this study, 
GNB with local anesthetic judged as effective, and the ad-
dition of a corticosteroid didn’t make any difference in 
efficiency [16]. In another study comparing two different 
imaging methods, both techniques were found to be effec-
tive in pain and functionality assessed by WOMAC, and 
the efficiency was prolonged to three months [3]. Yilmaz 
et al. [15] showed GNB with intraarticular steroid injection 
is a treatment for pain intensity and WOMAC, but they 
didn’t find significant improvement in the NHP for knee 
OA . VAS scores were decreased in first and third months 
with both two techniques of GNB, and there was no dif-
ference between the two techniques. In our study, after 
GNB with US, we found significant improvement in the 
WOMAC-total, and GNB without imaging didn’t reduce its 
effectiveness. We observed a significant effect on the NHP 
pain, emotional reaction, and social isolation subscales 
in the blind injection group; and we thought that higher 
baseline scores of the NHP emotional reaction and social 
isolation in the blind injection group could be an impact 
on improving this result. Also, the reason for this result 
in evaluating health-related quality of life may be due to 
many factors threatening the quality of life, since patients 

Table 4. Change in Three Months the Results of the Clinical Functional Test

Group Baseline 1 mo 3 mo
1 mo-baseline

P value
3 mo-1 mo

P value 
3 mo-baseline

P value 

US-guided GNB SCT 16.16 ± 4.77 13.51 ± 3.58 14.57 ± 4.56 0.001* 0.011* 0.002*
TUGT 11.58 ± 2.52 9.41 ± 1.76 9.54 ± 2.15 0.001* 0.82 0.001*
30-s CST 8.71 ± 2.25 10.61 ± 2.52 9.45 ± 2.64 0.001* 0.001* 0.007*
6MWT 364.71 ± 71.74 406 ± 65.71 376 ± 60.58 0.001* 0.58 0.001*

Blind GNB SCT 13.72 ± 2.72 12.16 ± 3.06 12.90 ± 2.75 0.002* 0.02 0.03
TUGT 10.09 ± 1.89 8.94 ± 1.21 9.25 ± 1.04 0.004* 0.03 0.04
30-s CST 9.95 ± 2.43 10.11 ± 2.95 10.15 ± 2.03 0.71 0.71 0.45
6MWT 400.75 ± 62.53 401 ± 89.44 406.21 ± 27.41 0.07 0.011* 0.31

Values are presented as mean ± standard deviation.
US: ultrasound, GNB: genicular nerve block, SCT: stair climb test, TUGT: timed up and go test, 30-s CST: 30-second chair stand test, 6MWT: 6-minute walk 
test. 
*Asterisk indicates a statistically significant (P < 0.017).
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with OA are generally older.
Patients with knee OA have poor functional capacity, so 

functional tests are very important for these patients. In 
order to evaluate all aspects of functional limitations, it is 
recommended to use a combination of tests rather than 
one test [23]. The effectiveness of the GNB on functional 
tests has never been investigated until our study. In ad-
dition, we used the TUGT, 30-s CST, 6MWT, and SCT to 
evaluate the functionality. When we compared the two 
techniques, we found greater improvement in the 6MWT 
and 30-s CST in the US group than in the blind injection 
group in the first month. According to first-month results, 
significant improvement was determined for all function-
al tests in the US group. Although the performance of the 
participants in the 6MWT, SCT, and 30-s CST significantly 
decreased between the first month and third month, the 
SCT, TUGT, and 30-s CST had significantly better results at 
the end of the third month than at baseline. On the other 
hand, only the SCT and TUGT results were significantly 
better at the end of the first month after the blind injec-
tion. Therefore, GNB with US might provide significant 
benefits for functionality when compared to GNB without 
imaging. 

Muscle weakness in the quadriceps and hamstring 
muscles is commonly seen in patients with knee OA [24]. 
In a study comparing the effects of intraarticular cortico-
steroid and hyaluronic acid injections on muscle strength, 
it was found that intraarticular hyaluronic acid injection 
is an effective treatment for improving isokinetic muscle 
strength. In addition, its effect lasted six months. This 
result provided the patients better performance in reha-
bilitation protocol with the decreasing pain after injection 
[15]. In our study we didn’t find any effect from GNB on 
isokinetic muscle strength. Since the effect of the GNB 
is short-lived, this could explain the inability to increase 
muscle strength. 

In our study, no side effects were encountered in either 
group during the three months. The participants felt less 
pain during injection, and suprapatellar effusion was de-
tected in five patients with sonographic evaluation in the 
US group. Overall, it can be said that GNB with US is useful 
to show any concomitant pathology, and make the patient 
more comfortable. 

This study has some limitations; the first limitation was 
the patients injected with the blind technique weren’t 
evaluated with US because blind injection was performed 
by another observer. Therefore, some pathologies might 
have been overlooked. Another limitation of our study was 
that the patients were shown the rehabilitation protocol 
before injection, but whether the patient applied the reha-
bilitation protocol appropriately was questioned only for 
the first and third months. If the rehabilitation protocols 

could be checked more frequently, the compliance with 
the rehabilitation program might have been increased, 
and an isokinetic muscle strength increase might have 
been detected. The last limitation of our study was that 
we didn’t compare and evaluate how much time we spent 
on each protocol. If we had measured these parameters, it 
may be helpful for other practitioners when choosing the 
protocol.

Despite these limitations, we believe that this is a strong 
work. The main strength of this research is that it is the 
first study which evaluates the GNB on muscle function 
performed using the isokinetic dynamometer. In our 
study, we tested functional level with not only a question-
naire but also with functional clinical tests. Another dif-
ference of our study to other studies is that we are the first 
to compare the effectiveness of US-guided and blind GNB.

Consequently, according to our results, no difference 
was found between US-guided and blind GNB on pain, 
functionality according to WOMAC, and isokinetic ham-
string and quadriceps muscle functions. On the other 
hand, since patients experienced less pain during US-
guided injection and additional pathologies could be de-
tected, it can be said that the US-guided injection is more 
comfortable. 
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