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ABSTRACT

Objectives: This study aims to investigate the effects of ultrasound-guided superficial branch of the radial nerve (SBRN) block on pain, function and 
quality of life in patients with hand osteoarthritis (HOA).
Patients and methods: In this prospective, randomized and controlled single-blind study, 50 female patients (mean age 59.0±5.1 years; 
range, 46 to 64 years) diagnosed with HOA were randomized into two groups. Group 1 (n=25) was administered an ultrasound-guided SBRN injection 
(with a combination of 2 mL 0.25% bupivacaine and 1 mL methylprednisolone acetate) + exercise, while group 2 (n=25) only exercised. Patients were 
assessed with a Visual Analog Scale for pain, hand grip strength (HGS), finger grip strength (FGS), Quick Disability of the Arm, Shoulder and Hand 
questionnaire, Duruöz Hand Index and Short-form 12. Data were obtained before treatment (W0), in the second week after treatment (W2) and in 
the fourth week after treatment (W4).
Results: In group 1, a statistically significant improvement was obtained in all parameters at both W2 and W4 compared to the values recorded 
at W0 (p<0.05). In group 2, a statistically significant improvement was observed only in the parameters of HGS and FGS at W2 and W4 (p<0.05). 
A comparison of the scores of the two groups showed statistically significant superior improvement in group 1 in all parameters at both W2 and W4 
(p<0.05).
Conclusion: The findings of our study showed that an ultrasound-guided SBRN block combined with exercise is a significantly superior treatment 
to exercise-only regarding the improvements in the parameters of pain, function and quality of life in HOA patients.
Keywords: Exercise; hand osteoarthritis; nerve block; superficial branch of the radial nerve; ultrasound.

Osteoarthritis (OA) is one of the most common 
joint disorders,1 and hand osteoarthritis (HOA) is 
the most frequent form of OA,2 with a high and 
increasing prevalence that poses a substantial 
burden on patients and community.3 Clinical 
manifestations of HOA are soft-tissue swelling and 
bony enlargements, most frequently in the distal 
and proximal interphalangeal finger joints and in 
the trapeziometacarpal (TM) joint of the thumb,4 
with subsequent limitations in daily activities due 

to pain, stiffness and reduced range of motion 
(ROM)5 in the joints, as well as a decrease of over 
60% in grip strength.6

The basic goal of HOA treatment is to 
control the symptoms through pharmacological 
and nonpharmacological agents,7,8 since, to our 
knowledge, there is currently no cure for HOA.7 
Pharmacological modalities are usually limited to 
symptomatic treatment, while patients with severe 
thumb TM OA are generally referred to surgery 
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when conservative interventions fail to suppress 
the symptoms. The European League Against 
Rheumatism (EULAR) states that the optimal 
management of HOA involves a combination 
of non-pharmacologic and pharmacologic 
treatments that should be planned in accordance 
with the clinical status and expectations of the 
patient.7 All patients should be given instruction in 
exercises that involve joint protection, ROM and 
strengthening.7

The superficial branch of the radial nerve 
(SBRN) is a purely sensory nerve that usually 
starts in the cubital fossa,9 which assumes a 
subcutaneous course of, on average, 9 cm, 
proximal to the radial styloid process of the 
radius, and bifurcates into its terminal branches 
at a mean distance of 5.1 cm proximal to 
that process.10 SBRN innervates the dorsoradial 
metacarpal area, the dorsum of the thumb, the 
index and middle fingers, and dorsoradial half of 
the ring finger.9

Peripheral nerve blocks are currently used as a 
treatment modality for osteoarthritic pain, as well 
as for other conditions involving chronic pain.11-14 
There have been several studies that evaluated the 
efficacy of saphenous12 and genicular blocks in 
knee OA,13 suprascapular nerve blocks in shoulder 
OA,11 and obturator and femoral nerve blocks in 
hip OA.14 In a review, it has been emphasized 
that the employment of injections into these 
nerves with the guidance of ultrasonography 
(US) would increase the success rate.15 US has 
been gaining popularity in the diagnosis and 
monitoring of several peripheral and central 
system disorders as a portable, non-invasive, 
radiation-free, less expensive and easily accessible 
tool.16 US is currently used as a guide during 
invasive interventions into the musculoskeletal 
system, with the aim being to avoid the risk of 
iatrogenic complications due to blind injections.16 
We could not identify any published studies that 
evaluated the efficacy of nerve blocks in HOA. 
Hence, in this study, we aimed to investigate the 
effects of US-guided SBRN block on pain, function 
and quality of life in the patients with HOA.

PATIENTS AND METHODS

In this prospective, randomized and controlled 
single-blind study, 60 patients with the diagnosis 

of HOA according to American College of 
Rheumatology criteria17 were evaluated for 
eligibility at University of Health Sciences, Bursa 
Yüksek ‹htisas Training and Research Hospital 
between January 2017 and June 2017. The 
inclusion criteria were: (i) to be between the ages 
of 35 and 65, (ii) to have sufficient intellectual 
capacity to understand the content of the clinical 
assessment scales, (iii) to have experienced hand 
pain for more than three months that involved at 
least two hand joints, and (iv) to have a diagnosis 
of HOA compatible with a modified Kellgren and 
Lawrence grade of ≥2. The exclusion criteria 
were: (i) to have been diagnosed with diabetes 
mellitus, (ii) to have been diagnosed with cervical 
radiculopathy, (iii) to have been diagnosed with 
polyneuropathy, (iv) to have been diagnosed 
with inflammatory rheumatic disease, (v) to have 
been diagnosed with carpal tunnel syndrome, 
(vi) to have been diagnosed with malignancy, 
(vii) to have a history of surgical intervention in 
the neck area, (viii) patients with certain surgical 
indications, (ix) to have a history of hand surgery, 
(x) to have uncontrolled hypertension, (xi) to have 
a history of physical therapy and/or injections for 
HOA within the past six months, or (xii) to be 
undergoing anticoagulant therapy.

A total of 50 female patients (mean age 
59.0±5.1 years; range, 46 to 64 years) 
were deemed eligible for the study. Patients’ 
demographic characteristics and pre-treatment 
(W0) measurements were recorded. The study 
protocol was approved by the University of Health 
Sciences, Bursa Yüksek ‹htisas Training and 
Research Hospital Ethics Committee (decision 
number: 2011-KAEK-25 2016/21-03). A written 
informed consent was obtained from each patient. 
The study was conducted in accordance with the 
principles of the Declaration of Helsinki.

Patients were divided into two groups using 
a random number table. Group 1 (n=25) was 
treated with US (Esaote MyLab30, Genoa, Italy)-
guided SBRN injection+exercise, while group 2 
(n=25) only exercised (Figure 1).

For US-guided SBRN block, patients were 
seated with the elbow at a 90° flexion and the 
dorsoradial hand portion exposed. The skin 
was cleaned, and then, SBRN was identified by 
placing the 10-15 MHz Linear US probe at a 
point 10 cm proximal to the radial styloid in the 
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sagittal position. Next, a combination of 2 mL 
0.25% bupivacaine and 1 mL methylprednisolone 
acetate was applied around the nerve using 
the inplane technique with a 5 cm 22-gauge 
US-visible needle. The needle was then removed, 
and a sterile pressure dressing and cold pack were 
placed over the injection site (Figure 2).

Regarding the exercise treatment, all patients 
were instructed about ROM and strengthening 
exercises and the dose was adjusted to avoid 
provoking pain by an experienced physiotherapist 

not related to the study. The exercises, which 
included small fist, large fist, tabletop, okay 
signs, finger spread, thumb reach, gripping, key 
pinch and fingertip pinch,18 were performed 
at home once a day with 10 repeats in each 
session. Patients were strictly advised to perform 
the exercises regularly and inquired as to their 
adherence to the protocol during the control visits.

The same researcher, who was blind to the type 
of treatment, completed post-treatment second 

Figure 1. Flow chart of this study. US: Ultrasonography; SBRN: Superficial branch of the radial nerve.

Assessed for eligibity (n=60)

Randomized (n=50)

Group 1: US-guided SBRN injection + 
exercise group (n=25)

Group 2: Exercise group (n=25)

Lost to follow-up in two weeks (n=1)
Group 1 (n=24)

Lost to follow-up in two weeks (n=1)
Group 2 (n=24)

Follow-up fourth weeks 
Group 1 (n=24)

Lost to follow-up in fourth weeks (n=2)
Group 2 (n=22)

Analyzed (n=24) Analyzed (n=22)

Allocation

Follow-up

Follow-up

Analysis

Not included (n=10)
• Cervical radiculopathy (n=2)
• Polyneuropathy (n=4)
• Inflammatory rheumatic disease (n=1)
• Carpal tunnel syndrome (n=2)
• History of hand surgery (n=1)

Enrollment

Figure 2. Superficial branch of radial nerve block. (a) Superficial radial nerve. (b) Needle and superficial radial nerve 
during injection. (c) Superficial radial nerve (white arrow) surrounded by hypoechoic (local anesthetic) area after local 
anesthetic application. Triangle shows bone of radius. White arrow shows superficial radial nerve. Empty arrows show 
needle.

(a) (b) (c)
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week (W2) and fourth week (W4) evaluations and 
recorded the data.

Visual Analog Scale was used to assess 
the severity of the pain felt by the patient.19 
The standard Jamar Dynamometer (Jamar® 
Plus+ Digital Hand D ynamometer from 
Patterson Medical by Sammons Preston, 
Illinois, USA) was used to measure 
hand grip strength (HGS). The validity and 

reliability of the Jamar Dynamometer are 
high, and it is regarded as the gold standard 
in the assessment of grip strength.20 The 
measurements were performed bilaterally three 
times in the seated position, with the shoulder 
in adduction, the elbow at 90° flexions, and 
the forearm between supination and pronation. 
The mean values of results were recorded in 
kilograms.

Table 1. Comparison of demographic characteristics of patients

Age (year)   58.8±5.5   59.2±4.8 0.821
Body Mass Index (kg/m2)   29.3±2.9   30.3±4.0 0.325
Sex

Females 24 100  22 100  NA
Affected hand       0.801

Right 14 58.3  12 54.5
Left 10 41.7  10 44.5

Complaint duration (month)   24.2±23.1   21.1±14.5 0.596

Group 1: Ultrasonography-guided superficial radial nerve block+exercise group; Group 2: Exercise-only group; SD: Standard deviation; NA: Not 
applicable; Independent samples t-test was used for inter-group comparisons.

 Group 1 (n=24) Group 2 (n=22)

 n % Mean±SD n % Mean±SD p

Table 2. Comparison of week 0, week 2 and week 4 values within and between groups

Visual Analog Scale
Group 1 (n=24) 8 6-9 4 2-6 1 0-6 <0.001 <0.001
Group 2 (n=22) 8 5-9 8 5-9 8 5-9 0.851 0.539
p 0.729 <0.001 <0.001

DASH
Group 1 (n=24) 41.67 22.50-80.00 26.67 4.17-54.17 16.67 2.50-41.67 <0.001 <0.001
Group 2 (n=22) 50.83 14.17-62.50 50.83 14.17-62.50 51.25 19.17-62.50 0.107 0.304
p 0.826 0.031 <0.001

DHI
Group 1 (n=24) 22.5 7-63 16.5 2-50 9.5 1-25 <0.001 <0.001
Group 2 (n=22) 32 7-57 31 7-59 29.5 8-57 0.873 0.982
p 0.234 0.008 <0.001

HGS
Group 1 (n=24) 36.10 12.10-46.30 41.10 21.30-53.50 45.9 27.60-58.70 <0.001 <0.001
Group 2 (n=22) 35.00 19.70-49.00 35.75 22.80-50.10 37.7 25.30-51.20 <0.001 <0.001
p 0.843 0.286 0.009

FGS
Group 1 (n=24) 7.5 4-12 9 7-14 11 9-17 <0.001 <0.001
Group 2 (n=22) 8 5-13 9 6-14 11 7-15 <0.001 <0.001
p 0.392 0.679 0.056

Short-form 12 
Physical component summary

Group 1 (n=24) 36.65 22.60-44.70 40.85 30.10-45.00 46.10 32.70-49.10 <0.001 <0.001
Group 2 (n=22) 35.50 25.50-43.30 33.50 24.10-42.10 36.50 25.50-41.80 0.431 0.575
p 0.826 <0.001 <0.001

Mental component summary
Group 1 (n=24) 34.65 30.2-43.3 39.45 36.6-42.5 42.00 39.60-48.20 <0.001 <0.001
Group 2 (n=22) 35.90 20.3-50.4 37.10 22.30-49.20 35.9 21.3-46.3 0.295 0.851
p 0.217 0.113 0.006

Min: Minimum; Max: Maximum; W: Week; DASH: Disability of the Arm, Shoulder and Hand; DHI: Duruöz Hand Index; HGS: Hand Grip Strength; FGS: Finger Grip Strength; 
Group 1: Ultrasonography-guided superficial radial nerve block + exercise group; Group 2: Exercise-only group; Wilcoxon test was used for intra-group comparisons and 
Mann-Whitney U test for inter-group comparisons.

 W0 W2 W4 (W2-W0) (W4-W0)

 Median Min-Max Median Min-Max Median Min-Max p p
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Finger grip strength (FGS) was measured 
using a pinch gauge (Jamar® Pinch gauge, 
Illinois, USA) three times bilaterally by asking 
the patients to squeeze the gauge with maximal 
power using the tips of the thumb and the 
index finger, and the results were recorded in 
kilograms. The validity and reliability of the FGS 
were tested by Mathiowetz et al.21

Quick Disability of the Arm, Shoulder and 
Hand questionnaire (DASH) is a validated and 
widely used 11-item questionnaire that measures 
specific symptoms and disabilities in the upper 
extremities (0 no disability, 100 the most serious 
disability). One advantage of the Quick DASH is 
that it can be used to assess any region of the 
upper extremities.22

Duruöz Hand Index (DHI) contains 18 items 
related to hand ability in the kitchen, during 
dressing, while performing personal hygiene, while 
performing office tasks, among other general 

items. Persons rate their ability from 0 (no difficulty) 
to 5 (impossible to do). The questionnaire yields a 
score from 0 to 90 and takes about three minutes 
to complete. DHI has been found to be reliable and 
valid in patients with OA.23

In short-form 12 (SF-12), 12 different items 
are taken from eight different headings of SF-36. 
SF-12 has physical (SF-12-physical component 
summary) and mental (SF-12-mental component 
summary) state assessment scales, of which 
regression analyses have been performed on the 
general public. The physical and mental health 
sum scales are computed using the scores of 
12 questions and range from 0 to 100, where 
a zero score indicates the lowest level of health 
measured by the scales, and 100 indicates the 
highest level of health.24

No drugs (e.g. analgesics, non-steroid anti-
inflammatory drugs, gabapentin, pregabalin) were 
administered to patients throughout this study.

Table 3. Comparison of difference between scores of groups

Visual Analog Scale
Group 1 (n=24) -4 -6; -2 -6.5 -8; -2
Group 2 (n=22) 0 -1; 3 0 -1; 2
p <0.001 <0.001

DASH
Group 1 (n=24) -15.01 -28.33; -8.33 -24.17 -50.83; -10.00
Group 2 (n=22) 0 -3.34; 2.50 -1.26 -5; 5.83
p <0.001 <0.001

DHI
Group 1 (n=24) -7 -17; -1 -14 -38; -2
Group 2 (n=22) 0 -2; 3 0 -4; 5
p <0.001 <0.001

HGS
Group 1 (n=24) 4.65 -4.10; 18.5 10.90 2.60; 26.70
Group 2 (n=22) 1.8 0.20; 3.80 3.8 0.90; 6.40
p <0.001 <0.001

FGS
Group 1 (n=24) 2 -1; 3 4 1; 7
Group 2 (n=22) 1 0; 2 2 1; 4
p 0.001 <0.001

Short-form 12 
Physical component summary

Group 1 (n=24) 3.5 -1.4; 13.6 8 1.2; 19.3
Group 2 (n=22) -1.4 -4.20; 3.30 -0.4 -2.5; 4.60
p <0.001 <0.001

Mental component summary
Group 1 (n=24) 5.3 -4.20; 7.60 7.95 -2.7; 13.1
Group 2 (n=22) 0 -3; 5.40 -1 -4.9; 5.40
p 0.001 <0.001

Min: Minimum; Max: Maximum; W: Week; DASH: Disability of the Arm, Shoulder and Hand; DHI: Duruöz Hand Index; HGS: Hand Grip Strength; FGS: Finger Grip 
Strength; Group 1: Ultrasonography-guided superficial radial nerve block + exercise group; Group 2: Exercise-only group.

 W2-W0 W4-W0

 Median Min-Max Median Min-Max
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Statistical analysis

An analysis of the collected data was carried 
out using the IBM SPSS version 22.0 (IBM Corp., 
Armonk, NY, USA) statistical package program. 
A Pearson chi-square test (c2) or Yates c2 test 
was used in the comparison of the categorical 
variables. The normal distribution of the data was 
tested using the Shapiro-Wilk test. When found to 
be normally distributed, an independent samples 
t-test was used for between-group comparisons, 
and when distributed abnormally, a Mann-Whitney 
U test was used for between-group comparisons 
and a Wilcoxon test for intra-group comparisons. 
Values with a probability of (p) a<0.05 were 
accepted as significant.

RESULTS

One patient from group 1 (US-guided SBRN 
injection+exercise) and three patients from 
group 2 (exercise-only) withdrew from this study 
for private reasons. No patient was excluded from 
this study due to side effects of the treatment. 
The present study was completed with a total of 
46 patients (group 1; n=24 and group 2; n=22) 
(Figure 1).

The distributions of age, sex, Body Mass 
Index, affected hand and complaint durations of 
the patients are presented in Table 1. The pre-
treatment evaluations of the parameters in both 
groups are presented in Table 2. No statistically 
significant difference was identified between the 
two groups regarding demographic characteristics 
or pre-treatment evaluation parameters (p>0.05).

In group 1, a statistically significant 
improvement was obtained in all parameters, 
both at W2 and W4, when compared to the 
W0 values (p<0.05) (Table 2). In group 2, 
significant improvement was observed only in 
the parameters of HGS and FGS at W2 and W4 
(p<0.05) (Table 2). A comparison of the difference 
between the scores of the two groups showed 
significantly superior improvements in group 1 
in all parameters at both W2 and W4 (p<0.05) 
(Table 3).

DISCUSSION

Hand OA is a significant health problem that 
may limit patients’ daily activities due to pain, 

stiffness and reduced ROM of the joints.5 To our 
knowledge, this is the first study that investigated 
the effects of US-guided SBRN block on pain, 
function and quality of life in the patients with 
HOA. The results of this study have shown 
that US-guided SBRN block, combined with 
exercise, is significantly superior to exercise-only 
in improving the parameters of pain, function and 
quality of life both at two and four weeks after 
treatment in patients with HOA.

Pain is one of the most common symptoms of 
osteoarthritis and known to be associated with 
local degenerative changes, such as destruction 
of the cartilage, synovial inflammation and 
alteration of the bone.25,26 However, pain 
severity is not always proportional to the extent 
of the inflammation, and joint destruction and 
sensitization may also aggravate the pain felt 
by patients.27 Osteoarthritic pain is related to 
the central sensitization at the level of the 
cortex and spinal cord, as well as the peripheral 
mechanisms.28,29 Both the peripheral and central 
sensory pathways play a role in triggering 
and maintaining the mechanisms that lead to 
resistant pain.30 Nerve blocks are frequently 
used to treat chronic pain due to peripheral 
and central sensitization,31-33 and corticosteroid 
injections employed in these blocks are known 
to provide analgesia by blocking the transmission 
of nociceptive C-fibers, and also by potentiating 
and increasing the duration of the effects of local 
anesthetics in combination.31,32 Salgia et al.33 used 
a combination of methyl prednisolone acetate 
and bupivacaine, injected into the suprascapular 
nerve in 60 patients with chronic shoulder pain, 
and found out that bupivacaine reduced the 
sensitization of the dorsal horn neurons, while 
methylprednisolone acetate both increased the 
duration of the effects of the bupivacaine and 
exerted an anti-inflammatory effect.

The efficacy of nerve blocks in OA patients has 
been investigated in a small number of studies.11-14 
Shanahan et al.11 demonstrated that injecting 
the suprascapular nerve with a combination 
of 10 mL of 0.5% bupivacaine and 40 mg of 
methylprednisolone is a safe, effective and well-
tolerated treatment by patients with chronic 
shoulder pain that resulted from degeneration 
or rheumatoid arthritis, and observed significant 
improvements in the pain, ROM and disability of 
the shoulder with that regimen when compared 
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to placebo. In another study on 200 patients with 
knee OA that had lasted for more than three months 
and did not respond to conservative treatment, 
significant improvement was seen following the 
injection of the saphenous nerve in the adductor 
canal with lidocaine and triamcinolone acetonide. 
Thus, the authors suggested this block as a safe 
and effective method in knee OA patients in 
whom analgesics are either contraindicated or 
ineffective.12

Furthermore, Choi et al.13 showed that a 
radiofrequency block applied to the genicular 
nerve is safe and effective in 38 patients who had 
severe knee OA for more than three months, and 
who had not responded to conservative treatment. 
In another study, blocks of the articular branches 
of the obturator and femoral nerves with lidocaine 
were found to be beneficial in reducing resistant 
pain in the short and mid-term in 20 patients with 
hip OA.14

The human thumb TM joint receives innervation 
from several branches, from the palmar cutaneous 
and thenar branches of the median nerve, the 
lateral cutaneous nerve of the forearm, and the 
SBNR terminated at or around the joint.34,35 Most 
patients with thumb TM OA complain about pain 
in the dorsum of the hand.36 We chose to use 
an SBRN block in this study because it vastly 
innervates the dorsoradial hand region, and also 
because it is a purely sensory nerve.

A SBRN block has been used previously in 
many studies. Henshaw et al.37 achieved significant 
pain relief using a continuous local anesthetic 
infusion of SBRN in a 46-year-old female with 
type II complex regional pain, secondary to upper 
extremity trauma, and suggested SBRN block as 
an alternative treatment method in patients with 
similar symptoms. An US-guided SBRN block has 
also been suggested in cheiralgia paresthetica that 
resulted from entrapment of the SBRN.38

Anatomical variations in the course 
and branching pattern of SBRN may cause 
complications during any interventions of the 
nerve.39 Ultrasonographic guidance is known to 
reduce such complications as well as technical 
difficulties, and to increase the success rate.40 We 
did not experience any technical difficulties or 
complications when using US-guided nerve block 
in this study.

EULAR guidelines suggest combining both 
pharmacologic and non-pharmacologic modalities 
and the inclusion of exercise in treatment protocols 
for HOA.7 Exercises, particularly for ROM and 
strengthening, are also suggested as the gold 
standard for OA treatment in all patients in the 
2014 OA Research Society International.41 There 
is limited evidence of the effects of exercise 
on pain, ROM and strength. However, the 
combination of exercise with splinting has been 
reported to reduce pain and stiffness, and to 
improve function, in several reports.42 Lefler and 
Armstrong43 achieved significant improvement in 
grip strength and ROM, but not in pain and pinch 
strength in the exercise group when compared to 
the controls in HOA patients. Rogers and Wilder18 
compared exercise and sham hand cream in HOA 
patients, and observed significant improvements in 
grip and pinch strength in the exercise group yet 
failed to reveal any difference between the groups 
in hand skills and the subscales of Australian/ 
Canadian Hand Osteoarthritis Index.

We decided to standardize the groups in this 
study by employing the same exercise protocol 
in both groups since we thought it would be 
unethical to deprive the control patients of some 
form of treatment. As we obtained significant 
improvement in pinch and grip strength but not 
in pain and function in the exercise-only group, 
we may speculate that exercise may strengthen 
the hand musculature, but does not have any 
significant effect on the mechanisms related to 
pain and function.

The lack of a placebo intervention group and 
the relatively short follow-up period could be cited 
as obvious limitations of this study.

In conclusion, this study has shown that an 
US-guided SBRN block combined with exercise 
was significantly superior to exercise-only in the 
improvement of the parameters of pain, function and 
quality of life in HOA patients. To our knowledge, 
this is the first study that investigated the effects of 
US-guided SBRN block in HOA, and we suggest this 
method as a safe, convenient and effective treatment 
alternative in HOA patients who are unresponsive 
to conventional therapy in the light of the positive 
results of this study. We believe that further studies 
with placebo-controlled design and longer follow-up 
period with larger patient populations are required 
to gain a better understanding of the topic addressed 
in this study.
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