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ABSTRACT

Background: This systematic review aimed to
assess the quality of published economic
evaluations of ultrasound-guided intra-articular
injections for symptomatic management of
osteoarthritis, explore their scope and diversity, and
determine their cost-effectiveness.

Methods: Relevant electronic databases were
systematically searched for studies published from
January 2009 to June 2019. Keyword searches and
Boolean operators were used to retrieve relevant
literature. The PICOTS framework was utilized to
define key research questions and guide the
literature search. Duplicate removal, title and
abstract screening were conducted to exclude
irrelevant articles. Data from each study were
extracted using a standardized form and
summarized in an Excel spreadsheet. The SIGN
quality appraisal tool for economic evaluations was
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employed to assess the quality of each study.

Results: The initial database search yielded 238
articles, with 35 duplicates removed. Following title
and abstract screening, an additional 198 articles
were excluded due to not meeting the inclusion
criteria. Full-text manuscripts of the remaining 5
articles were reviewed. Based on the quality
appraisal, 4 out of the 5 studies were excluded. One
study was not a primary study, one was still
ongoing, and two were not economic evaluations.
Due to the limited number of included studies, no
subgroups were identified.

Conclusions: This study provides evidence that
ultrasound-guided intra-articular injections
significantly improve clinical outcomes and
enhance cost-effectiveness in the management of
osteoarthritic joints. However, the scarcity of
relevant studies highlights the need for further
research to strengthen this finding.
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INTRODUCTION

Osteoarthritis (OA) is the most common disease of
the joints and ranks among the top five leading
causes of disability worldwide.' It is characterized
by a complex interplay of constitutional,
biomechanical, and genetic risk factors, leading to
degeneration of joint structures such as cartilage,
subchondral bone, and synovium.’ Individuals
affected by OA experience a range of personal,
social, and economic consequences. They often
endure joint pain, stiffness, and loss of mobility,
resulting in difficulties with activities of daily
living, reduced autonomy, and a decline in overall
quality of life. Moreover, OA imposes substantial
financial burdens at both the individual and societal

345
levels.

The prevalence of OA is alarmingly high, affecting
approximately 13.9% of adults aged above 25 years
and 33.6% of individuals aged 65 years and older in
the United States.’ This translates to an estimated
52.5 million people, or 22.7% of the population
across all age groups, experiencing the burden of
OA.” In the United Kingdom, nearly 8.5 million
individuals suffer from OA of the spine,
contributing to an overall economic impact
equivalent to 1% of the Gross National Product
(GNP) and resulting in 36 million workdays lost due
to reduced productivity, amounting to over £3.2
billion." The global cost of OA in countries such as
the UK, France, Australia, USA, and Canada
accounts for 1-2.5% of the GNP.” Beyond the
physical implications, OA is associated with an
increased prevalence of comorbidities such as
obesity and cardiovascular morbidity due to
reduced mobility and the use of analgesic
medications with potential cardiovascular side
effects.’

Intra-articular (IA) injections have emerged as an
alternative treatment for pain relief in OA. These
injections involve the administration of substances
such as hyaluronic acid (HA), stem cells, platelet-
rich plasma, or corticosteroids directly into the
affected joint. IA injections have shown efficacy in

providing short-term pain relief and delaying the
need for total joint replacement, making them
particularly suitable for patients with comorbidities
or those for whom NSAIDs are contraindicated or
ineffective.'”"" Furthermore, the use of ultrasound
guidance during IA injections has been found to
reduce procedural pain, prolong pain-free periods,
decrease reinjection frequency, improve joint
function, and increase the accuracy of needle
placement within the joint space."*"

Despite the documented positive effects of intra-
articular injections and the growing body of
evidence supporting the efficacy of ultrasound-
guided procedures, there is a lack of systematic
reviews examining the cost-effectiveness of
ultrasound-guided intra-articular injections in OA.
This gap in the literature highlights the need for a
comprehensive evaluation of the economic
implications of this treatment approach.

This systematic review aims to fill this research gap
by examining the cost-effectiveness of ultrasound-
guided intra-articular injections for pain relief in
symptomatic patients with osteoarthritis. By
systematically reviewing and appraising published
economic evaluations, this study seeks to provide
valuable insights for physicians, public health
officials, policymakers, and other stakeholders
involved in the delivery of intra-articular
treatments. The review will employ a best evidence
synthesis approach, including the identification and
appraisal of relevant literature, reporting of results,
and a thematic discussion of the cost-effectiveness
findings. The outcomes of this review have the
potential to inform clinical practice and healthcare
decision-making, ultimately improving patient
outcomes and socio-economic indicators related to
OA management.

In summary, this systematic review aims to address
the knowledge gap regarding the cost-effectiveness
of ultrasound-guided intra-articular injections for
pain relief in symptomatic patients with
osteoarthritis. By examining the existing evidence,
this study intends to provide valuable insights into
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the economic implications of this treatment
approach, offering guidance to healthcare
practitioners and policymakers in optimizing the
management of OA and enhancing patient
outcomes.

METHODS

This chapter describes the methods used to retrieve
the literature, details on inclusion and exclusion
criteria, databases that were searched, and strategies
used to search these databases. The chapter
concludes with the description of the data extraction
and synthesis methods. The methods employed
under this section conformed to the Preferred
Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) diagram.

Systematic literature review

Computerised search strategies of publications
between 2009 and 2019 was developed and
implemented across several electronic databases. A
combination of keyword searches and Boolean
operators was employed to retrieve the most
relevant literature. PICOTS (population,
intervention, comparator, outcome, time, and
setting) was used to define the key questions used in
studies and guide literature search.

Database search strategies

Various standard databases in medical and health
economic fields were searched for eligible
references. Each database was scanned for
references for the past 10 years (2009 t0 2019). A 10-
year margin was applied to studies to maintain
relevance to modern day practice of medicine.

Databases searched

Common and relevant databases were searched
using relevant keywords and MeSH terms.
Databases included PubMed, HINARI and
Cochrane Controlled Trials Register. Further,
reference mining was conducted to enhance capture
ofrelevantarticles.

Data collection

Following electronic database search, records were
retrieved and imported to EndNote. Duplicates were
initially removed using the EndNote automatic
duplicate removal function. Then they were further
subjected to manual screening to ensure total
removal of duplicates. Title screening was then
performed by the researcher. All titles not relevant to
the study or its objectives were removed. After title
screening, studies were then screened by their
abstracts. All studies whose abstracts didn't fit the
inclusion criteria were discarded. Following this,
full papers were reviewed in detail for final
inclusion. Allincluded full text studies were stored
in PDF format for data extraction and quality
appraisal.

Data extraction and management

Data were extracted from each study using a
standardised form (Table 1) including items related
to publication details, study design, setting,
participant characteristics, main outcomes,
measures, and main findings related to thesis, and
summarised in Excel Spreadsheet.

Table 1: Data extraction tool

Author, Year Lead author and year of publication

Relevant target population Population under study

Perspective Perspective taken (Societal,
healthcare system, third party
payer) in accounting for costs and

outcomes

Analytical technique Type of economic evaluation used
(CEA, CUA,

CBA)

Time horizon Length of valuation and discounting

of costs and health outcomes

Currency, costing year, Currency used to value costs,

discounting currency year, rate of discounting

Model type Study model (decision model,
Markov tree, alongside RCT)

Intervention programme Use of sonography to guide intra
articular injections

Comparator programme Blind intra-articular injections

Costs All associated costs included in

studies
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Author, Year Lead author and year of publication

Main health outcomes used to
determine efficacy of sonographic
guided intra-articular injections

Health outcomes

Incremental cost difference between
sonographic guided injections and
blind injections

Difference in costs

Incremental difference in health
effect between sonographic and
blind injections

Difference in effect

Incremental cost effectiveness ratio
or net benefit between sonographic
and blind injections

Results (base case point
estimate)

Selection criteria

The inclusion criteria for this review were
specifically designed to select literature that is
relevant to the research objectives and fits
within the study design parameters. The review
included studies that involved adults aged 18
years and above with radiologically diagnosed
osteoarthritis. These studies examined
ultrasound-guided intra-articular injections in
any osteoarthritic joint using any recognized
pain relief drugs, with landmark-guided intra-
articular injections as a comparator. The review
focused on studies that employed cost-benefit
analysis, cost-effectiveness analysis, or cost-
utility analysis as the analytical technique. The
included studies were required to be available
on electronic databases, published in English
within the past 10 years (2009-2019), and have
conducted economic evaluations. On the other
hand, the review excluded studies with
participants outside the specified age range or
those diagnosed with osteoarthritis without
imaging. Studies involving patients with
inflammatory arthritis were also excluded.
Furthermore, studies that examined intra-
articular injections but did not utilize ultrasound
guidance were excluded, as were studies that did
not use landmark-guided intra-articular
injections as a comparator. Studies that did not
involve economic evaluations, had a follow-up
time of less than 3 months, were not available on

electronic databases, focused on animal models,
were non-English studies, or were published more
than 10 years ago were also excluded.

The PICOTS (Table 2) provides a clear overview of
the inclusion and exclusion criteria utilized in the
literature search.

The PICOTS table for inclusion/exclusion
criteria

Table 2: Population, Intervention, Comparator,
Outcome, Timing, Study (PICOTS)

Inclusion criteria Exclusion criteria
Population (P) | - All adults above the age of 18 * Allindividuals outside
years with radiologically the age range, or
diagnosed osteoarthritis diagnosis of
osteoarthritis without
imaging
¢ Patients with
inflammatory arthritis
Intervention (1) JUltra-sound guided o Intra-articular
intra-articular - injections not guided
injections of any osteoarthritic by ultra-sound
Jomt using any recognised pain * Any standard
relief drugs
treatment not
involving intra-
articular injections
Comparator (C) |  JLandmark-guided TINo exclusions
intra-articular injections
Standard pain management
reatment
Outcome (O) 7 Cost-benefit analysis 7 Studies th at are not
7 Cost-effectiveness analysis economic evaluations
7 Cost-utility analysis
7 Cost-minimisation analysis
7 Economic evaluations
7] Economic models
Timing (T) T Follow up time of at least 3 |Studies with follow up time of
months less than 3 months
Study (S) [ Economic evaluations Non:economic
77 Studies available on evaluation studies
electronic databases Studies that are not available
on electronic databases
Others 1 Only studies published in  |Studies published earlier than
7 the past 10 years 10 years ago
7 Only studies on Animal model studies
humans Non- English studies
Only studies published in
English
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Quality appraisal

The SIGN quality appraisal tool for economic
evaluations was utilized to assess each study
included in the analysis. The tool consists of nine
close-ended questions that require "yes," "no," or
"can't say" responses. The questions address various
aspects of the study, such as the appropriateness and
clarity of the research question, the economic
importance of the question, the justification of the
study design, the inclusion and proper measurement
and valuation of relevant costs, the relevance and
appropriate measurement and valuation of outcome
measures, the correct application of discounting if
necessary, the explicitness of assumptions and the
performance of a sensitivity analysis, the
explicitness of the decision rule and the basis for
comparing incremental costs and outcomes, and the
provision of information relevant to policy
makers.The SIGN tool provides guidance on the
internal validity of each study by examining aspects
such as study design, costing, discounting, and
sensitivity analysis. While each question in the tool
is relevant, high-quality studies are expected to
answer affirmatively to questions 4, 5, and 7.

Literature synthesis

Due to the heterogeneous nature of economic
evaluations, the best-evidence synthesis and
qualitative approach was used to summarise findings
and identify common themes and conclusions. Costs
and outcomes were not quantitatively pooled via
meta-analysis as outcomes were not comparable
across economic evaluations that use different
designs, settings, interventions, objectives and
perspectives.

RESULTS

This section reports results from the literature search
and quality appraisal, and presents the former in a
flow diagram. Included economic evaluations are
summarised in tabular form.

Search results

A literature search of peer-reviewed databases
yielded 238 articles, with 35 duplicates removed.
Following title and abstract screening, 198 articles
were excluded as they did not meet the inclusion
criteria. Full-text manuscripts of the remaining five
articles were retrieved and reviewed. One article
addressed osteoarthritis but did not involve
ultrasound-guided injections. Berkoffer al." was
identified as a non-primary study, and another study
did not include an economic evaluation
component.'” The study selection process is depicted
in the flow diagram (Figure 1).

HINARI, n=69
PUBMED, n=167
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o
a
i

)

Duplicats record

Eligibility

Quality sppreisal

Includedin synthesis n=2

Included
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RESULTS

A quality appraisal was conducted for five studies
using the SIGN checklist® to determine their
admissibility. Of the five studies, three were deemed
inappropriate for the analysis as they were not
economic evaluations.” ** *' One study was
identified as an ongoing study without published
results.” Full-text manuscripts of these studies were
retrieved based on their mention of cost or cost-
effectiveness in their abstracts and their focus on
ultrasound-guided intra-articular injections in
osteoarthritis.

Two studies addressed the economic importance
question™ ** while the remaining three studies did
not. The chosen study designs were justified in all
five studies. Only one study appropriately included
and measured all relevant costs,” while the costs for
the ongoing study could not be verified due to the
lack of published results.”The outcome measures
used in the four studies included in the appraisal
were relevant and appropriately measured and
Valued‘l‘),Z(LZl‘ZZ
information regarding the measurement and
valuation of outcomes in the fifth study.”

However, there was insufficient

Discounting of future costs and outcomes was not
necessary in any of the studies, as one study was
conducted alongside a clinical trial,” and the
protocol of the ongoing study indicated that
economic evaluations would be done alongside a
clinical trial.” None of the studies performed a
sensitivity analysis, and only one study provided
explicit decision rules and made comparisons based
on incremental costs and outcomes.” Furthermore,
four studies provided results relevant to policy
makers."” ***" * However, only one study presented
health economic results, while the other three studies
focused on clinical efficacy results for intra-articular
injections in pain management of osteoarthritic
joints." ** **Table 3 shows the results of the SIGN
checklist, and table 4 summarises the detailed results
ofthe SIGN checklist.

Table 3: Scottish Intercollegiate Guidelines
Network Overall Checklist

Can’t

Criteria Yes No Say

1) The study addresses an appropriate

and clearly focused question 1 0

2) The economic importance of the

question is clear 2

3) The choice of study design is justified 5

4) All costs that are relevant from the
viewpoint of the study are included and
are measured and valued properly 1

5) The outcome measures used to
answer the study question are relevant
to that purpose and are measured and

valued appropriately 4

6) If discounting of future costs and
outcomes is necessary, it has been
performed correctly

N/A N/A N/A

7) Assumptions are made explicit and a

sensitivity analysis performed 1 N/ANA

8) The decis ion rule is made explicit
and comparisons are made on the
basis of incremental costs and

outcomes 1 N/A N/A

9) The results provide information of

relevance to policy makers N/A N/A

Table 4: Quality appraisal summary table-SIGN
questions

Paskins et
Sibbitt al., 2018 Berkoff
etal, (On-going Sohetet Yoonet etal,
Author, Year 2011 study) al, 2011 al, 2013 2012
The study addresses an appropriate
and clearly focused question Yes  NA
The economic importance of the
question is clear Yes  Yes
The choice of study design is justified Yes ~ Yes
All costs that are relevant from the
viewpoint of the study are included
and are measured and valued
properly Yes NA
The outcome measur  es used to
answer the study question are
relevant to that purpose and are
measured and valued appropriately Yes ~ N/A
If discounting of future costs and
outcomes is necessary, it has been
performed correctly No N/A
Assumptions are made explicit and a
sensitivity analysis performed Yes  N/A
The decision rule is made explicit
and comparisons are made on the
basis of incremental costs and
outcomes Yes NA
The results provide information of
relevance to policy makers Yes  On-going Neien crmans ElE
High Not an economic evaluation
Quality rating quality On-going  Not a primary study
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Characteristics of included economic
evaluations

Based on the quality appraisal, four of the five
studies were excluded”™ **" * One study was not a
primary study,” one study was still ongoing” and
two studies were not economic evaluations.”™ " Due
to the small number of included studies, no
subgroups were identified. The only study that met
the inclusion criteria was a randomized controlled
trial conducted by Sibbitt et al” This study,
conducted in the USA, included 92 participants with
knee osteoarthritis who were equally randomized to
receive landmark-guided or ultrasound-guided
intra-articular injections. The study included
individuals with radiographically diagnosed
osteoarthritis ranging from Brandt Grade 1 to 3,
persistent pain requiring injection clinic referral,
significant pain with a visual analogue scale (VAS)
score of 5 cm or greater, pain limiting exercise and
unresponsive to analgesics, and patients
recommended for intra-articular injections by their
attending physicians.

The outcome measures in this study were pain
reduction and cost-effectiveness of ultrasound-
guided intra-articular injections using
corticosteroids as the treatment drug. Pain was
assessed using the standardized 0- to 10-cm VAS,
with significant pain defined as a VAS score of 5 cm
or greater. Pain was evaluated at three points:
baseline, procedural (during needle insertion), and
injection (during treatment drug administration).
The primary outcome was the pain score at 2 weeks,
and the secondary outcome was the pain score at 6
months. Responders were defined as individuals
with a VAS score less than 2 cm, and non-responders
had a VAS score of 2 cm or greater. The duration of
therapeutic response was measured in months, and
the time to the next injection or referral for surgery
was determined based on patient interviews and
chartreview at 12 months.

The study found that landmark-guided intra-
articular corticosteroid injections reduced pain by
69% at 2 weeks. The duration of therapeutic effect
was approximately 3.1 months, and the time to
reinjection was 6.0 months. Ultrasound-guided
injections showed minimal differences in pre-
procedure pain compared to landmark-guided
injections but were significantly less painful during
the procedure and injection. At the primary outcome,
ultrasound-guided intra-articular injections
demonstrated superior results compared to
landmark-guided injections, with lower pain scores,
higher responder rates, and longer duration of
therapeutic effect and time to the next procedure.
Procedural costs for hospital outpatient care were
modestly reduced, leading to lower costs per patient
per year and costs per responder per year. Ultrasound
guidance improved short- and long-term outcomes
without increasing the overall costs.

The cost-effectiveness of ultrasound-guided
injections was based on balancing the increased
costs of ultrasound guidance with the reduced use of
other healthcare resources such as re-injections or
referrals for surgery. Ultrasound-guided injections
were found to be cost-effective, as they provided
better outcomes with lower costs in a hospital
outpatient setting. The inclusion of ultrasound
guidance in hospital-based care reduced costs per
patient per year and costs per responder per year
compared to landmark-guided injections.
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Table 5: Summary of findings in the Sibbitt et al study

Time to next procedure
(reinjection or referral to surgery) 6.0+2.8

Reinjection within 12 months 74%
Referral to surgery within 12

months 7%

Cost per year - physician office

%) 173481
Cost per year - hospital

outpatient ($) 126458
Cost per responder per year -

physician office ($) 531+248
Cost per responder per year -

hospital outpatient ($) 386+180

Study limitations

1.

The study was limited to a hospital
outpatient setting, and the conclusions may
not be applicable to private physician
offices due to differences in access, medical
care, and reimbursement rates. To
determine the cost-effectiveness of
ultrasound guidance in a physician office,
real data from private physician offices are
needed.

The analysis did not include certain
expenses such as the acquisition and
maintenance of ultrasound machines, image
storage, ultrasound supplies, and increased
procedure time. These costs primarily affect
the proceduralist/institution's profit or loss
and are not directly borne by third parties.
The study truncated the therapeutic
duration and time to the next injection,
which could underestimate the cost-
effectiveness estimate. True cost-
effectiveness may be even more favourable
for ultrasound guidance than the study
findings.

The cost-effectiveness of different forms of
intra-articular injections may vary due to

Landmark
Outcome measure guided
Pain at outcome (6 months) 6.3+2.9
Duration of therapeutic effect
(months) 3.1+2.1

Ultrasound

guided Difference (%) P-value
6.3+2.6 -0.0 1.000
4.2+1.9 +35.5 0.010
7.1£3.2 +18.3 0.080
52% -30 0.030
4% -43 0.70
460+207 +166 ($287+$144) 0.001
109449 -13 ($17+$54) 0.13
11294307 +113 ($598+%$278) 0.0001
162+73 -58 ($224+$127) 0.0001

differences in the cost of the injectable
drugs. For example, hyaluronic injections
are more expensive than corticosteroid
injections. Therefore, the increased
responder rate and prolonged therapeutic
response associated with ultrasound
guidance could result in greater cost savings
and cost-effectiveness, particularly for
more expensive injections.

5. Reimbursement rates vary between years
and countries, leading to heterogeneity in
cost-effectiveness estimates.

The HIP Injection Trial (HIT) is an ongoing study in
the UK that is worth mentioning.*It is a pragmatic,
three-parallel group, single-blind, superiority
randomized controlled trial focusing on patients
with moderate-to-severe hip osteoarthritis. The
study aims to enrol a total of 204 patients within a
29-month enrolment period. Using a societal
perspective and cost-utility analysis, the study will
assess the cost-effectiveness of ultrasound-guided
intra-articular injections for pain management in
osteoarthritis.” The trial protocol and its inclusion in
this dissertation are important due to the limited
availability of relevant studies addressing the cost-
effectiveness of these interventions.

187



Medical Journal of Zambia, Vol. 50 (2): 180 - 191 (2023)

Table 6: Data extraction table in the Sibbitt et
al study

Author, Year Sibbitt et al., 2011

Relevant target population Yes

Perspective Third payer
Analytical technique CEA
Country USA

Time horizon 6 months follow-up

Currency, costing year and US $, 2010, discounting not

discounting needed

Model type Alongside RCT

Intervention Ultrasound guided intra-
articular injection

Comparator Landmark guided injection

Cost items Arthrocentesis procedure

Ultrasound needle guidance
Mechanic syringe
Triamcinolone (drug)

Health outcomes Reduction in procedural pain

Reduction in pain scores

Increase in responder rate
Reduction in non-responder
rate

Increase in therapeutic
duration

DISCUSSION

Osteoarthritis has many personal, social, economic
and public health effects on affected individuals and
the society as a whole. Individuals affected by the
disease suffer various consequences including loss
of income, while society incurs costs of reduced or
loss of productivity of patients, increased
healthcare use, cost of caregivers, and disability
living allowances.”***" The pathophysiological
processes underlying this disease are poorly
understood, hence no established disease-
modifying treatment to date exists, and the
management of OA still relies on pharmacologic
and non-pharmacologic methods aimed at relieving
symptoms of pain and preserving joint function.™
The most commonly used, efficacious and safest
pharmacological method are intra-articular
injections, delivered either by landmark anatomical
guidance or with the aid of ultrasound.

Owing to this, this thesis set out to systematically
review and appraise the quality of published

economic evaluations of ultrasound guided intra-
articular injections for symptomatic management of
osteoarthritis, describe their scope and diversity, and
discuss and determine their cost-effectiveness.The
present research is the first study to examine
outcome and cost-effectiveness of ultrasound
guidance for injection of osteoarthritis of any
affected joint with potential relevance for society,
third-party payer, policy-makers, the clinician and
the design of future clinical trials.This systematic
review considered recent relevant research to
answer the study objectives. From 238 studies found
on electronic databases, full-text manuscripts were
retrieved for 5 studies, and only 1 study was found to
be relevant. This study had low to very low risk of
bias, describing cost-effectiveness of ultrasound
guided intra-articular injections in the symptomatic
management of knee osteoarthritis. The study
demonstrated cost-effectiveness of using ultrasound
to guide intra-articular injections. The study showed
that intra-articular injections of the osteoarthritic
knee performed with ultrasound guidance can
significantly and meaningfully improve outcomes
and enhance cost-effectiveness.”

Whereas this thesis notes many studies which have
considered efficacy of different types of pain relief
drugs used in intra-articular injections of
osteoarthritic joints, the topic of cost-effectiveness
with regards ultrasound guided injections has rarely
been studied. Therefore, the main limitation to this
review was the lack of relevant cost-effectiveness
studies. The thesis findings only provide evidence
for cost-effectiveness of ultrasound-guided intra-
articular injections from one study.”The strength of
this review lies in the quality of this study, giving
some confidence in the conclusion around the cost-
effectiveness of ultrasound guided intra-articular
injections.This review did not find any similar
reviews to compare findings with, further
emphasizing the lack of cost-effectiveness studies
regarding the topic under study, despite the massive
public health effect and major costs associated with
the treatment of osteoarthritis.
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Implications and transferability of findings

This study examines the cost-effectiveness of
ultrasound-guided intra-articular injections in
osteoarthritis pain management. The findings have
implications for public health agencies, health
economists, healthcare professionals, and
individuals. Ultrasound guidance improves clinical
outcomes, reduces procedural pain, and saves costs.
However, the limited number of studies included in
this review restricts the transferability of the
findings. Further research and economic
evaluations are necessary to enhance confidence in
the results.

Limitations of this research

A possibility exists that some studies may not have
been captured in the search strategy and, therefore,
not included in the review. Serious attempts were
made to access Embase and Medline, but due to
restricted access to these databases (no library
accessible to me had open access to these
databases), content was not accessed. However,
owing to the repetitiveness of studies looking at
intra-articular injections and osteoarthritis on
accessible databases, and complete access to all
studies identified through reference mining, it is
highly unlikely that any relevant study was missed.
Another possibility exists that some studies could
have been missed during title and abstract
screening. This, too, is a remote chance looking at
the small number of identified studies and the
vigorous screening conducted by the researcher.

The major limitation of this review was the small
number of relevant studies to review. This could be
due to a lack of research interest or due to the
relative novelty of ultrasound use in everyday
musculoskeletal clinical practice,” despite massive
evidence supporting its relevance and superiority in
accessing joint spaces.’” ** * ¥ 3090 Byrther
research is needed to determine the reasons behind
the scarcity of such literature.

CONCLUSION

The present study has provided evidence that intra-
articular injections of osteoarthritic joints
performed under the guidance of ultrasound
significantly improve clinical outcomes and
enhance cost-effectiveness. There is clear need for
more studies to be done to cement this finding as
very few relevant studies on the subject matter
currently exist.

RECOMMENDATIONS

There is no doubt that sonography and diagnostic
imaging are becoming integral parts of modern
medicine, and thus outcome and cost-effectiveness
studies are needed to justify this practice
transformation.” The present study is the first to
review cost-effectiveness of ultrasound guidance
for intra-articular injections in osteoarthritis of any
joint. This study recommends that future research be
conducted to address the cost-effectiveness of
ultrasound image guidance in intra-articular
injections with regards pain management in
osteoarthritis. Available relevant literature is too
little to offer any significant guidance to policy
makers, clinicians, payers and patients.
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