
Introduction
Knee osteoarthritis (KOA) is a common joint disorder with
worldwide prevalence of 24% among general adult
population. Its prevalence increases with age and is more
common in females.1,2 KOA is also common in the Asia-
Pacific region.3-6 Being a common disease, it has
significantly increased the healthcare cost.2 Osteoarthritis
is described as an inflammatory and degenerative joint
disorder.4,7,8 It clinically presents as mono-articular or
oligo-articular joint involvement with knee, hips, spine
and hands being commonly involved.4,7 Therefore, it is
logical to consider localised treatment modalities to avoid
undue systemic adverse effects.7,9 Moreover, severe pain
caused by osteoarthritis can limit mobility of these
joints.7,8,10,11 Symptomatic relief of pain can restore
mobility and is, therefore, the main desired outcome of
treatment.9,12

Among the different treatment modalities which are
being used around the world, like non-pharmacological,
pharmacological, stem cell therapy and surgery, intra-
articular corticosteroid therapy is the most commonly

used in clinical practice in the management of
osteoarthritis.7-9,12,13 Many pharmacological therapies are
directed at controlling pain, which will restore mobility of
joints.1,14 Osteoarthritis being a localised low-grade
inflammatory disease, intra-articular corticosteroid
injections have shown to have most beneficial effects, but
their effect is limited to a short span, from a week to 4
weeks.7,12 Ultimate cure is joint replacement, but
prosthetic joints can have severe and life-threatening
complications.15 Moreover, a recent study has shown that
the current prevailing practice of knee arthoplasty in KOA
does not substantially affect quality of life considering
increase in the healthcare cost.16

The current study was planned to determine the
frequency of reduction of pain in symptomatic KOA by
using multi-drug combination injections. It was
hypothesised that intra-articular and peri-articular
injection containing anti-inflammatory agent, analgesia
and antibiotics will reduce pain immediately with long-
term effects and will also protect against joint infection.

Patients and Methods
The single-centre, experimental study was conducted
from January 1, 2010, to December 31, 2016, at Al-Noor
Surgery Hospital, Chakwal, Pakistan. The hospital caters to
patients from the lower middle socioeconomic status.
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Abstract
Objective: To determine the frequency of reduction of pain in symptomatic knee osteoarthritis by using
combination injections.
Methods: The experimental study was conducted from January 1, 2010, to December 31, 2016,at Al-Noor Surgery
Hospital, Chakwal, Pakistan, and comprised patients suffering from symptomatic knee osteoarthritis. All patients
were injected intra-articularly and peri-articularily with a combination of streptomycin, kenacort and lidocaine. The
effects of this injection were recorded immediately after injection, after a month and after a year. Data was analyzed
using SPSS 21.
Results: Of the 169 patients, there were 70(41.40%) males and 99(58.60%) females. The overall mean age and pain
duration was 59.27±7.79 years and10.5±5.1 years respectively. No patient had pain immediately after the injection
and after a month of follow-up. After a year, 145(86%) had a complete loss of pain compared to the baseline. Three
(1.77%) patients required repetition of injection after a year. None of the patients suffered from septic arthritis or
localised flare-ups and no one opted for knee joint arthoplasty.
Conclusion: Combination of streptomycin, low-dose corticosteroids and lidocaine had immediate and prolonged
effect in reducing pain in patients with knee osteoarthritis.
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Sample size was calculated using power and sample size
calculator.17 The target was to show 15% more
improvement in pain intensity compared to results of
previous study i.e. 47% reduction in current knee pain
intensity determined by electronic visual analogue scale
(VAS).8 Based on 80% power and 5% type 1 error (a), the
calculated sample size was 83. Considering the dropouts
and new interventional combination, it was doubled and
the subjects were enrolled using convenient sampling. All
participants gave written informed consent. Those
included were aged 40-75 years with body mass index
<35, who were clinically diagnosed of symptomatic KOA
with confirmation by standardised posterior-anterior
knee X-ray. All participants had knee pain. In all the
participants, we chose the most symptomatic knee as the
target knee for treatment. All participants had
haemoglobin (Hb)> 12g/dl and total serum calcium
concentration >8.5mg/dL. Those who were taking oral
corticosteroids or non-steroidal anti-inflammatory drugs
(NSAIDs) within the preceding 1 month or had received
previous corticosteroid injections, contraindications to
corticosteroids or allergic response to agents or contrast
material, blood coagulopathy or patients on
anticoagulant therapy, lower limb fracture, varus and
valgus knee joint deformity, history of knee arthroplasty
and lower backache were excluded.

The patient's knee was prepared with a solution of
pyodine, which was allowed to dry for 1-2 minutes. The
area was draped with sterile towels,
and disposable sterile gloves,
syringes and needles were used. The
skin and peri-articular soft tissue
were injected with 2% lidocaine
using an insulin syringe. Aspiration
of the joint effusion was performed
in all the patients who had knee
effusion with osteoarthritis. The joint
was injected with a combination of
250mg of streptomycin, 10mg of
triamcinolone acetonide  and 2.5ml
of lignocaine (2%) added to distilled
water so that the maximum volume
of fluid injected was 5cc with 2cc
intra-articular and 3cc peri-articular
deposition, especially at the pain
trigger spot around  the knee joint.
The intra-synovial space was entered
with a 23-gauge (38mm), 1-inch
needle, and a 5ml Luer-lock syringe
and aspiration of the joint was
attempted by an experienced
surgeon to ensure correct bolus

deposition in the joint cavity. Full flexion and extension of
knee joint were performed immediately after the
injection and the patients were not instructed to rest, but
were asked to perform routine activity of their life
immediately without any medicines like corticosteroids,
acetaminophen or NSAIDs during the follow-up period of
1 year. Outcomes were measured at baseline (before
injection), immediately after the injection, after a month
and at the end of the 1-year follow-up period. Patients'
files were maintained and information was recorded in a
structured proforma.

Data analysis was carried out using SPSS 21. All
categorical variables were presented as frequencies and
percentages, whereas means along with standard
deviations (SDs) were calculated for numerical data.

Results
Of the 169 patients, there were 70(41.40%) males and
99(58.60%) females. The overall mean age was 59.27±7.79
years (Figure-1). The mean duration of symptoms was
10.5±5.1 years. Besides, 61(36.1%) patients had knee
effusion.

None of the patients had any pain immediately after the
injection and after a month's follow-up. The perceived
loss of pain at rest and after movement in knee at 1 year
follow-up 100% in 145(86%) cases (Figure-2). Only
3(1.78%) patients required repetition of injection after the
1-year follow-up, while rest of the patient didn't opt for
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Figure-1: Disease distribution among different age groups in respective gender.



more injections as they were satisfied with the treatment.

None of the patients suffered from septic arthritis. None
of the patients opted for joint replacement after the
injection therapy. No localised flare-ups were seen in any
patient. No loss of joint position and proprioception
sensations were reported by any patient.

Discussion
Intra-articular corticosteroid therapy is a common clinical
practice used in the management of osteoarthritis.7,8,12,13 This
therapy is also part of the recommendations made by the
American College of Rheumatology (ACR) for the treatment
of osteoarthritis, and of the Knee and Osteoarthritis Research
Society International(OARSI) guidelines for the non-surgical
management of KOA.13,18 But its effects are limited for only 1-
4 week.2,7,8,11,12 Intra-articular injection of a combination of
local anaesthetic and corticosteroids in KOA is also
mentioned in literature. Jørgensen et al injected a
combination of local anaesthetic and corticosteroids intra-
articularly for KOA and found that pain sensitivity was
reduced immediately but for only 2 weeks.8 Hence, to have a
long-time effect, frequent repetition of injections is required,

but this is not a safe option as
weight-bearing joints should not
be injected more than once per
month.2 In our study, we used
combination of local analgesia,
anti-inflammatory and
streptomycin, an antibiotic, in
patients with KOA. To our
knowledge, this is the first study to
use this combination for the
management of KOA. The effect of
this combination was an
immediate decrease in patients'
perception of pain immediately
after the injection therapy.
Moreover, 145(86%) had no pain
after a 1-year follow-up compared
to the pain in knee at the baseline.
Hence, the majority (98.22%) of
patients did not require repetition
of injection therapy, which is a
major problem associated with
the short-term effect of
corticosteroids.2,7,8,11,12 Only
1.78% required repetition of
injection once after a duration of
1 year, which is safer as stated
before and proposes that effects
of this management can be long
lasting.

Streptomycin is an antibiotic which is also very effective
in treating painful conditions. In literature, streptomycin
has been described for relief of facial pain. Sokolovic et al,
Stajcic et al and Kriener published papers showing
effectiveness of this antibiotic for relieving pain
associated with idiopathic trigeminal neuralgia.19-21

Similarily, Waghray et al. reported three cases of post-
herpetic neuralgia getting benefit from streptomycin-
lidocaine injections.22 These beneficial effects of
streptomycin are due to inhibition of release of
acetylcholine at the nerve endings and neuronal
stabilisation.21,22 Moreover, side effect of streptomycin
injection is minimal and pain caused by solution
deposition is decreased by adding local anaesthetic to
solve.22 This led us to believe that streptomycin should
be used with corticosteroids and lignocaine to effectively
relieve sympthomatic painful conditions. We propose
that there might be a synergistic effect of these three
agents when they are used together, an effect which can
relieve pain immediately and for prolonged time
compared to using only intra-articular analgesia and anti-
inflammatory agents. However, further research is
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Figure-2: The perceived loss of pain at rest and after movement in knee joint at 1-year follow-up.



required on understanding the role of streptomycin as a
pain-relieving agent.

Corticosteriods are linked to many complications,
especially related to their highdose.23 However,
increasing the dose of corticosteroids has shown to
increase response time (16-24 weeks), particularly at
50mg equivalent of the corticosteroids dose.2 But we only
used 10mg of triamcinolone Acetonide, which is one-
fourth of the recommended corticosteroid dose (40mg of
triamcinolone acetonide) by ACR  for the knee joint.(12).
This combination not only relieves symptomatic pain for a
long time, but it also decreases the required dose of
corticosteroids, and, hence, complications associated
with corticosteriods overdose will not be seen in this
injection therapy. Intra-articular injection of steroids are
thought to be linked to the destruction of the knee, but
there is no strong evidence which supports the
progression of knee disease by steroid injections.7,12

Triamcinolone is chondro-protective and doesn't allow
osteophyte formation to take place.7,12 Overall, steroids
are safer and better compared to alternative strategies
such as NSAIDs, because this disease is common in old
age where NSAIDs are linked to many complications.2,7

Hence, this lack of toxicity is the main factor responsible
for making intra-articular corticosteroid injections one of
the main treatment options for KOA.7

Corticosteroid injection for osteoarthritis can cause
crystal-induced arthritis or post-injection flares, but
symptoms are usually milder and rarely last more than 48
hours.2 There was no report of flare-up when local
anaesthetic was used with corticosteroids which shows
that this combination could prevent possible
symptomatic flare-up associated with a corticosteroid
injection.23 Similarly, none of our patients had these
complications when combination of streptomycin, low-
dose corticosteroids and lidocaine was used.

Septic arthritis, although rare (1:50,000), is a known
complication of intra-articular injections, but we did not
encounter this complication in any of our cases.

Most patients develop pain as the principal clinical
problem of OA.6,8 Inflammation not only in the joint but
also in the peri-articular tissue is equally responsible for
causing this principal clinical problem of OA.8 Hence, in
order to effectively relieve joint pain in these patients, a
small peri-articular dose along with intra-articular dose is
essential which is also practised at our centre and has
shown to be effective. Our results suggest that intra-
articular and peri-articular anti-inflammatory treatment is
essential in controlling pain in patients with KOA, but this
has to be confirmed in controlled trials.

Our study is a single-group experimental study which
might be one of the limiting factors. In order to compare
our results properly, it is required that three groups are
made: only corticosteroids injection therapy group, a
combination of local anaesthetic and corticosteroids
injection therapy group, and combination of local
anaesthetic, corticosteroids and streptomycin injection
therapy group. Their results need to be compared with
each other in the same timeframe in a single centre. The
other limitation of our study was that the results of a
single-center study could not be generalised to the other
medical care centres around the world. For this purpose,
we need to have a large multi-center trial, large study
sample, multiple resources and a long post-injection
follow-up period to study its long-term effects. However,
due to limited resources, we were unable to perform such
a trial. But nevertheless, our data is the first of its kind and
will provide important information for future researches.

Conclusion
Intra-articular and peri-articular injection of a
combination of anti-inflammatory agent, analgesia and
antibiotics for the treatment of KOA was more effective in
controlling pain than the use of corticosteroids and local
anaesthetics only. This combination produced immediate
and long-lasting effects with early restoration of patients
without increasing the healthcare cost.
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