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ABSTRACT

Introduction: This compilation presents a
comprehensive review of the literature on
common chronic pain conditions of the hand.
It briefly presents these common conditions
with their biological background, diagnosis,

and common management options. It then
presents and compares the latest literature
available for injection techniques to treat these
diagnoses and compares the available evidence.
Methods: A comprehensive literature review
was performed in MEDLINE, PubMed, and
Cochrane databases from 1996 to 2019 using
the terms ‘‘hand pain’’, ‘‘injection techniques’’,
‘‘steroid injection’’, ‘‘chronic pain’’, ‘‘os-
teoarthritis’’, ‘‘rheumatoid arthritis’’, ‘‘carpal tun-
nel syndrome’’, ‘‘De Quervain’s tenosynovitis’’,
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‘‘ganglion cyst’’, ‘‘gout’’, ‘‘Raynaud’s’’, and
‘‘stenosing tenosynovitis’’.
Results: Hand pain is a common condition
with 9.7% prevalence in men and 21.6% in
women and can cause significant morbidity and
disability. It also carries a significant cost to the
individuals and the healthcare system, totaling
in $4 billion dollars in 2003. Injection therapy is
an alternative when conservative treatment
fails. Osteoarthritis is the most common
chronic hand pain syndrome and affects about
16% of the population. Its mechanism is largely
mechanic, and as such, there is controversy if
steroid injections are of benefit. Hyaluronic acid
(HA) appears to provide substantial relief of
pain and may increase functionality. More
studies of HA are required to make a definite
judgment on its efficacy. Similarly, steroid
ganglion cyst injection may confer little benefit.
Carpal tunnel syndrome is a compressive neu-
ropathy, and only temporarily relieved with
injection therapy. US-guidance provides signif-
icant improvement and, while severe cases may
still require surgery, can provide a valuable
bridge therapy to surgery when conservative
treatment fails. Similar bridging treatments and
increased efficacy under US-guidance are effective
for stenosing tenosynovitis (‘‘trigger finger’’),
though, interestingly, inflammatory background
is associated with decreased effect in this case.
When the etiology of the pain is inflammatory,
such as in RA, corticosteroid (CS) injections pro-
vide significant pain relief and increased func-
tionality. They do not, however, change the
course of disease (unlike DMARDs). Another such
example is De-Quervain tenosynovitis that sees
good benefit from CS injections, and an increased
efficacy with US-guidance, and similarly are CS
injections for gout. For Raynaud’s phenomenon,
Botox injections have encouraging results, but
more studies are needed to determine safety and
efficacy, as well as the possible difference in effect
between primary and secondary Raynaud’s.
Conclusions: Chronic hand pain is a prevalent
and serious condition and can cause significant
morbidity and disability and interferes with
independence and activities of daily living.
Conservative treatment remains the first line of
treatment; however, when first-line treatments
fail, steroid injections can usually provide

benefit. In some cases, HA or Botox may also be
beneficial. US-guidance is increasing in hand
injection and almost ubiquitously provides
safer, more effective injections. Hand surgery
remains the alternative for refractory pain.

Keywords: Carpal tunnel syndrome; Chronic
pain; De Quervain’s tenosynovitis; Ganglion
cyst; Gout; Hand pain; Injection techniques;
Osteoarthritis; Raynaud’s; Rheumatoid arthritis;
Stenosing tenosynovitis; Steroid injection

Key Summary Points

This compilation presents a
comprehensive review of the literature on
common chronic pain conditions of the
hand. It briefly presents these common
conditions with their biological
background, diagnosis, and common
management options. It then presents
and compares the latest literature
available for injection techniques to treat
these diagnoses and compares the
available evidence.

Hand pain is a common condition with
9.7% prevalence in men and 21.6% in
women and can cause significant
morbidity and disability. It also carries a
significant cost to the individuals and the
healthcare system, totaling $4 billion
dollars in 2003. Injection therapy is an
alternative when conservative treatment
fails.

In some cases, HA or Botox may also be
beneficial. US-guidance is increasing in
hand injection and almost ubiquitously
provides safer, more effective injections.
Hand surgery remains the alternative for
refractory pain.

INTRODUCTION

Hand pain can present in a variety of muscu-
loskeletal conditions, with diverse symptoms
and long-term implications. The prevalence of
hand pain is 9.7% in men and 21.6% in women,
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while the prevalence of hand disability is 7.2%
in men and 17.8% in women [1]. These hand
conditions are most common in adults over
50 years of age and can ultimately decrease
overall quality of life. Individuals with problems
of functionality often have worse prognoses,
while those with pain only have a greater
chance of improvement with time [2]. Chronic
hand pain and disability create significant bur-
den on the healthcare system. Gout alone was
estimated to cost $4 billion in 2003, which
translates to $666 per patient [3]. Statistics for
other hand pain conditions have not been
explored or are not as accessible but likely have
similar healthcare burden.

In this review, we will discuss injection tech-
niques for common chronic pain conditions of
the hand. These conditions include osteoarthri-
tis (OA), rheumatoid arthritis (RA), carpal tunnel
syndrome (CTS), De Quervain’s tenosynovitis,
ganglion cyst, gout, Raynaud’s, and stenosing
tenosynovitis.Manycliniciansutilizeultrasound
(US) to guide these injections of the hand and
wrist, typically utilizing an in-plane or out-of-
plane technique to assist with anatomical needle
positioning [4]. This procedure has been studied
for trigger finger, De Quervain’s tenosynovitis,
carpal tunnel, and ganglion cyst aspiration.
There is controversy in the literature regarding
the increased accuracy of ultrasound-guided
injections (USIs) as compared to landmark-
based-guided injections. One study showed that
use of US increased the accuracy of car-
pometacarpal (CMC) joint injection from 63 to
94%, but did not significantly improve injection
accuracy of other hand joints [5]. This reviewwill
additionally outline the effects of compounds
injected for each hand condition, such as corti-
costeroids, hyaluronic acid (HA), and botulinum
neurotoxin. This article is based on previously
conducted studies and does not contain any
studies with human participants or animals per-
formed by any of the authors.

HAND OSTEOARTHRITIS

Osteoarthritis is the most prevalent joint disor-
der in the elderly. The joints of the hand are the
most affected joints in clinical OA and

significantly decrease an individual’s ability to
perform activities of daily living (ADLs). In the
United States, the prevalence of symptomatic
hand OA is 16% of the population [6]. The
progression from the onset of disease to symp-
toms is not fully understood, however, one
study of the US population estimated the risk of
developing clinically significant hand OA in at
least one hand by 85 years was 47% in women,
25% in men, 41% in whites, 29% in African
Americans, and 47% in obese individuals [7].
From highest to lowest joint prevalence, hand
OA affects the second distal interphalangeal
joint (DIP), first CMC and third proximal
interphalangeal joint (PIP), respectively [8].

Previously studied risk factors for the devel-
opment of OA include age above 40, genetic
predisposition, female gender, obesity, early
menarche, articular hypermobility, increased grip
strength, hand dominance, occupational manual
work, and climate variation. Conversely, smoking
has been found to be a protective factor [9].

Diagnosis of hand OA is largely clinical. The
European League Against Rheumatism (EULAR)
established guidelines for the diagnosis of hand
OA in 2009. Most commonly, hand OA targets
characteristic joints and manifests as pain with
use as well as with mild inactivity stiffness. Indi-
viduals may also present with Heberden and
Bouchard nodes. Symptomatic hand OA may
present before imaging studies can confirm the
diagnosis [10]. Management of hand OA is mul-
tidisciplinary and focuses primarily on pain
management and improvement of functionality.
The use of assisted devices, exercises to improve
joint functionality, andorthoses are primarynon-
pharmacological interventions. Topical nons-
teroidal anti-inflammatorydrugs (NSAIDs) are the
first-line pharmacologic treatment, followed by
oral NSAIDs and chondroitin sulfate. If refractory
to these treatments, intra-articular glucocorti-
coids may be considered, especially in the inter-
phalangeal joints. Finally, surgical correction of
structural abnormalities may be indicated [11].

Intra-articular Therapies

Intra-articular therapies, primarily for the CMC
joints, are being assessed widely for the relief of
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pain and improvement of functionality in hand
OA. Tested therapies include corticosteroids
(CS), HA, and ketorolac.

Previously conducted systematic reviews of
studies that compared outcomes in CS injec-
tions to placebo revealed that there was no
significant difference between the two therapies
at 20–26 weeks when the CMC joint was tar-
geted [12]. In interphalangeal OA, however, CS
injections improved pain with joint movement
and joint swelling as compared to the placebo
group [13].

The utility of HA injections is not well
understood. One meta-analysis that compared
intra-articular HA to placebo showed a signifi-
cant improvement of pain with no improve-
ment of functional capacity [13]. On the other
hand, another meta-analysis of HA vs. placebo
studies showed improvement of functional
capacity without pain relief [12].

Systematic reviews that compared outcomes
of HA injections to CS injections were varied
but revealed similar results. It is important to
note that both treatment groups led to
improvement of pain [13]. Furthermore, HA
had improved functionality via pinch force,
while CS showed improved pain at 24 weeks
[12]. When participants had moderate-to-severe
hand OA, however, functional improvement
with HA injections was superior to CS. Addi-
tionally, pain reduction with HA was more
gradual and long term, while CS was more acute
[14]. In a systematic review of studies evaluating
outcomes 6 months after injection, global hand
pain, functionality, morning stiffness, and
measures of perceived health were significantly
improved in HA therapy [15]. One study that
investigated combination HA and ketorolac
intra-articular injections in the CMC joint
revealed that the therapy improved pain at
1 month compared to HA alone [16].

RHEUMATOID ARTHRITIS

Background Information

Rheumatoid arthritis is a chronic autoimmune
inflammatory polyarthritis with associated sys-
temic symptoms. Inflammation of the joint

synovium destroys the cartilage and bone [17].
Lack of treatment or response to it can have
detrimental effects on ADLs. RA affects about
1% of the world’s population and has a female
preponderance. Numerous genetic and envi-
ronmental factors have been identified in the
development and severity of RA [18]. Analysis of
the National Health and Nutrition Examination
Survey (NHANES) database of the Centers for
Disease Control (CDC) showed that older age,
diabetes, obesity, smoking, and osteoporosis
were strongly linked with RA [17]. Diagnosis of
RA is typically made from the classification cri-
teria published by the American College of
Rheumatology and European League Against
Rheumatism (ACE/EULAR). The criteria require
involvement of at least one joint with diagnosis
of synovitis, synovitis that cannot be better
explained by any other disease, and a score of
C 6/10 in four different domains: joint
involvement, serology, acute-phase reactants,
and duration of symptoms [19]. ACE/EULAR
guidelines suggest early identification of RA and
treatment initiation of disease-modifying anti-
rheumatic drugs (DMARDs) and biologic thera-
pies as optimal management. High-resolution
US can greatly help with early identification, as
it has high sensitivity for detection of synovitis
and articular erosions and these are early man-
ifestations of RA [20].

Injection Technique

While DMARDs and biologics remain the main
treatments of RA, many patients still complain
of refractory joint pain that often starts in the
hands and feet. In terms of hand symptoms, RA
commonly affects the PIP and metacarpopha-
langeal (MCP) joints. Corticosteroid injections
are often used for this refractory pain and
reduction of swelling but do not alter the dis-
ease course of RA [21]. Side effects observed with
intra articular steroid injections are local skin
pigment changes, subcutaneous fat wasting,
tendon rupture, and systemic involvement, but
are very rare [21]. A recent systematic review
that examined the effectiveness of injected
corticosteroid for treatment of pain in small and
intermediate size joints showed that 10–20 mg
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of methylprednisolone or triamcinolone injec-
tions are the most common steroids used for
small joint pain [22]. A few studies in this
review examined the MCP and IP joints and
results showed that corticosteroid injections
provided significant pain relief that lasted for
several weeks up to several months; one study
in particular for the IP joints showed that tri-
amcinolone injections compared to methyl-
prednisolone had greater improvements in
patient-reported pain and functionality [21, 22].
Recently, Wang et al. found that using 20 mg of
triamcinolone acetonide (TA), double the dose
generally used for small joint RA, for the MCP
and PIP joints combined with US for increased
accuracy of injections, was very effective for
treating refractory pain and swelling while
having less side effects and having no implica-
tions on the original RA treatment plan that
normally is comprised of DMARD’s and bio-
logics [23]. Currently, much of the literature on
intraarticular corticosteroid injections focuses
on medium and large joints like the wrist and
knee; additional studies on small joints like the
PIP and MCP joints should be done to further
evaluate corticosteroid type, dose, and the uti-
lization of US to optimize clinical and func-
tional outcomes.

CARPAL TUNNEL SYNDROME

Carpal tunnel syndrome occurs when the
median nerve becomes trapped beneath the
flexor retinaculum ligament of the wrist, caus-
ing ischemia and loss of electrical conduction
through the nerve. There are a variety of eti-
ologies for CTS that are all likely due to
mechanical compression or inflammation
within the carpal tunnel. CTS affects about 3%
of the American adult population, but is three
times more common in women [24]. In a study
of California workers, incidence of CTS was 6.7
per 10,000 FTE (total hours worked in a year
divided by 2000 h) in 2007–2010 but decreased
to 5.9 in 2011–2014 [25]. Repetitive motion of
the wrist or use of electrical hand tools that
vibrate can lead to increased pressure within the
carpal tunnel. More specifically, repetitive
cycles of \10 s were ultimately more harmful

than longer cycle times [26]. Other risk factors
include a history of diabetes mellitus, obesity,
hypothyroidism, pregnancy, and RA as well as a
family history of CTS [24].

Diagnosis of CTS is largely clinical with pre-
sentation of pain and paresthesia in the distri-
bution of the median nerve [24]. Severity is
dependent on the cross-sectional area of med-
ian nerve that is affected. Mild disease involves
11.64 mm2, moderate disease affects
13.74 mm2, and severe CTS involves 16.8 mm2

[27]. Severity can additionally be determined
clinically or via nerve conduction studies.
Conservative treatment, such as wrist splints,
physiotherapy, or steroid injections, is recom-
mended in mild-to-moderate CTS due to fewer
complications. Alternatively, surgical interven-
tions are performed for severe CTS as they have
been shown to improve symptoms, functional-
ity, and nerve conduction [28].

Intra-articular Injection Techniques

Corticosteroid injections in the carpal tunnel
are a mainstay of conservative treatment in
CTS. This therapy is most useful for short-term
pain relief. One study showed that 68% of par-
ticipants required surgical treatment after an
initial CS injection [29]. There is controversy
regarding the safest location of these injections,
but a comparative study of several locations
found that injecting within the flexor carpi
radialis tendon proximal to the carpal tunnel
may be safest [30]. Using this in-plane ulnar
approach has a significantly improved clinical
response than injecting proximal to the wrist.
The in-plane ulnar approach also significantly
improved symptom severity compared to the
proximal approach and the out-of-plane ulnar
approach. None of the studied approaches were
significantly different in functionality out-
comes [31].

Another study revealed that 75% of CS
injections were accurately placed solely using
landmarks, while 8.7% penetrated and damaged
the median nerve [32]. US guidance to locate
the flexor carpi ulnaris tendon and median
nerve can reduce this adverse effect [33]. A
meta-analysis further revealed that the US
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technique significantly improved CTS severity
after 12 weeks compared to landmark-guided CS
injections. Functionality and electrical conduc-
tion did not reveal a significant difference
between the two techniques [34].

DE QUERVAIN’S TENOSYNOVITIS

Background Information

Thickening and mucopolysaccharide accumula-
tion of the sheath surrounding the tendons of the
abductor pollicis longus (APL) and extensor pol-
licis brevis (EPB) causing pain and restricted
motion of the wrist and thumb is known as De
Quervain stenosing tenosynovitis (DQST) [35].
DQST is most prevalent in middle-aged and
pregnant women [36]. Significant risk factors for
this condition are the female gender, age greater
than 40 years, and African-American race [35].
The prevailing hypothesis for the etiopathogene-
sis of DQST is that it is caused by repetitive and
vigorous movements associated with certain
occupations and activities. Despite this, a sys-
tematic review and meta-analysis on work-related
causes of DQST showed no association between
repetitive manual work and developing DQST
[36]. Treatment for DQST usually starts with
conservative measures like rest, non-steroidal
anti-inflammatory drugs, and splinting [37].

Injection Technique

Corticosteroid injection of the first dorsal
compartment tendon sheath is usually the next
step after failure of conservative measures for
DQST [37, 38]. A meta-analysis investigating the
effectiveness of corticosteroid injection for
DQST showed that methylprednisolone, triam-
cinolonacetonide, and dexamethasone are the
most common steroids used in these injections
[37]. The studies in this meta-analysis compared
the use of these injections to other interven-
tions like placebo injections with sodium chlo-
ride, wrist thumb spica cast, and acupuncture. A
few of the studies also combined steroid injec-
tions with other interventions such as the
thumb spica cast and local anesthetics. The

review results showed that patients whose
intervention included steroid injections had
statistically significant improvements in pain
control, symptom resolution, and overall func-
tional improvement compared to the patients
that received other interventions without ster-
oid injections like active and placebo controls
[37]. Mardani-Kivi et al. observed that combin-
ing steroid injection and thumb spica casting
was superior to injection alone in terms of
functional outcomes [39]. These results confirm
the supreme effectiveness of steroid injections
in DQST. Additional randomized control trials
should be performed to find a prototypical type
of steroid, dosing strength, and combination
interventions along with the injections.

The efficacy of corticosteroid injections is
directly related to injection accuracy and ana-
tomic variability of the first extensor compart-
ment (FEC), which contains both the APL and
EPB tendons [38]. A common variation is the
creation of two sub-compartments secondary to
a septum, which makes it much harder for the
medication to reach the full surface of each
sheath [38, 40]. This problem can be targeted
with the use of USIs and several studies have
shown that USIs have increased efficacy com-
pared to blind injections due to targeted medi-
cation delivery [40]. The three FEC variations
found on US are complete, distal incomplete,
and no sub-compartmentalization; performing
US before injections can reveal the presence and
amount of sub-compartmentalization and
influence injection technique while adding no
side effects [40]. Bing et al. recommend separate
injections to both sub-compartments for com-
plete sub-compartmentalization and proximal
FEC injection for distal sub-compartmentaliza-
tion [40]. Additional studies evaluating param-
eters such as pain control and functional
improvement of USIs in DQST compared to
blind injections should be conducted.

GANGLION CYST

Background Information

Ganglion cysts are benign soft tissue collections
of fluid overlying joints or tendon sheaths
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found most commonly in the hand and wrist
[41, 42]. They are most prevalent in the age
groups of 20s–40s and have a slightly higher
incidence in females [43]. The majority of gan-
glion cysts arise on the dorsal wrist followed by
the volar wrist and flexor tendon sheaths in the
hands [41]. The prevailing hypothesis for the
pathogenesis of ganglions is that recurrent
microtrauma to the joint capsule and ligaments
triggers fibroblasts to synthesize HA and other
mucopolysaccharides; these combine to create a
thick, clear fluid that forms the ganglion [42].
Patients usually present with mild joint pain,
weakness, or a palpable mass that may change
in size over time [42, 43]. Diagnosis is usually
done by physical exam and it was classically
thought US can confirm by showing a simple
cystic lesion. However, Teefey et al. showed that
many ganglion cysts in the dorsal or volar wrist
are complex-appearing on US with features such
as locules and walls, and this can have impli-
cations in the differential diagnosis of these
cysts [43]. Many ganglion cysts can be treated
with observation, as the pain associated with
them is rarely debilitating and often resolves
spontaneously. Some ganglia however may
need intervention, like aspiration and surgical
excision, due to increased pain or cosmetic
purposes [42].

Injection Technique

Injections for ganglion cysts are used in con-
junction with the aspiration technique; com-
monly injected substances are CS or
hyaluronidase [42]. Recent studies have shown
that there is no statistically significant differ-
ence in aspiration with and without corticos-
teroid injections in terms of improvement and
recurrence of ganglion cysts. CS can addition-
ally lead to side effects such as skin thinning
and depigmentation [44]. Weinheimer et al.
recently showed however that intra-articular
corticosteroid injections may be useful in a
certain type of ganglion cyst, a distal interpha-
langeal (DIP) cyst, which is associated with OA
[45]. This study used a new technique by
injecting 1 ml of dexamethasone 4 mg/ml and
1% lidocaine in equal proportions into the volar

flexion crease above the DIP joint; this method
allows for increased precision of needle place-
ment into the joint, reduction of side effects
associated with steroids, and a success rate
equivalent with the literature currently [45].
Overall, the use of steroid injections with aspi-
ration should not be recommended for most
types of ganglion cysts until further research
with different injection techniques is performed
and verified.

Hyaluronidase has also been used in con-
junction with corticosteroid injection. Earlier
studies showed significant improvements in
resolution rates compared to corticosteroid
alone but more recent studies have had variable
results with high rates of recurrence with risk of
allergic reaction [44]. Further studies using
hyaluronidase and corticosteroid injections
compared to aspiration alone should be con-
ducted to measure long-term recurrence of
ganglion cysts. Ultimately, a recent meta-anal-
ysis showed that surgical excision, while having
higher complication rates, remains the best
option to prevent recurrence of ganglion cysts,
especially in comparison to aspiration with or
without injections [42].

RAYNAUD’S PHENOMENON

Raynaud’s phenomenon (RP) is an exaggerated
thermoregulatory response triggered by cold
temperature or emotional stress, resulting in
local artery vasoconstriction secondary to sym-
pathetic activation and local alpha receptors
[46]. This ischemic disturbance in the fingers
and toes manifests with characteristic color
changes, significant pain or paresthesia, and
complications such as disability and ulcers,
which may require amputation [47, 48].

RP may be idiopathic, or primary, in nature.
Secondary RP is often a result of smoking,
occupational work involving vibrating tools, or
inflammatory conditions such as systemic lupus
erythematosus or systemic sclerosis [46, 49].
Primary RP is fairly common in the general
population with a notably higher prevalence
among women. This is likely due to estrogen
which is involved in the translocation of a2C-
adrenoreceptors to cell surfaces [46, 49]. Risk
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factors include family history among first-de-
gree relatives, smoking, and female gender.
Migraine has a positive association with RP, but
the causal relationship remains unclear [49].
Diagnosis is largely clinical, but other methods
are being explored including laser flow Doppler.
Doppler allows detection of microcirculation
changes, which may aid in early detection and
establishing a more accurate prognosis [50].
Treatment includes trigger avoidance and
medical management (i.e., calcium channel
blockers, nitric oxide, etc.) [51]. In refractory
cases, more invasive methods, such as botuli-
num neurotoxin-A (BTX-A) injections, may be
indicated.

Injection Techniques for Raynaud’s
Phenomenon

Incorporation of BTX-A injections has yielded
promising results. No precise mechanism of
action has been identified. Most commonly
cited areas of injection include neurovascular
bundles at the MCP joint or more proximally at
areas including the wrist, distal palm, para-ul-
nar artery, para-radial artery, and the common
palmar digital artery [47, 48, 52]. Successful
injection techniques include USI and use of
conservative doses of BTX-A. Both of these
methods aid in adverse transient intrinsic
muscle weakness [52].

BTX-A injections have been largely effica-
cious. Outcomes include: decreased pain,
increased oxygenation of the digits, decreased
color abnormalities, improvement of chronic
ulcers, relatively rapid symptom reduction,
long-term therapeutic effects lasting multiple
years and a reduction in the need for amputa-
tion [47, 48, 51–53]. Complications of the BTX-
A injection are currently limited to pain at the
site of injection and temporary intrinsic hand
weakness [47, 48].

Overall, BTX-A injections demonstrate a
promising treatment option for those with
refractory RP refractory [51]. BTX-A injections
may reduce pain and complications of RP.
Temporary intrinsic hand weakness or pain at
the site of injection may occur [47, 48]. Further
studies incorporating larger sample sizes and

long-term outcomes are needed to adequately
define the benefit and harm of BTX-A injections
in the setting of RP.

GOUT

Gout is the most common inflammatory
arthritis. It is a condition in which hyper-
uricemia leads to monosodium urate crystal
accumulation in intra- and extra-articular
spaces. This results in severely painful, erythe-
matous joints. Complications include gouty
arthritis, tophi which may cause further seque-
lae such as kidney stones, long-term joint
damage, and renal insufficiency. Decreased
quality of life in gout leads to notable utiliza-
tion of the health care system, primarily in the
African-American community [54].

Hand involvement in gout is seen only after
significant progression of the disease. Hand
complications include subcutaneous tophi,
bone and joint damage, tenosynovitis of the
finger flexors, and nerve compression [55]. The
incidence of gout has increased significantly in
the US and Europe over the last few decades
likely secondary to increased longevity and
overall diet and lifestyle change among the
general population [56–60]. Among men, gout
is the most common inflammatory joint con-
dition [56, 58]. The prevalence of gout increases
with age. At the time of diagnosis, women tend
to have more comorbidities such as hyperten-
sion, congestive heart failure, and diabetes [56].

Modifiable risk factors for gout include obe-
sity, metabolic syndrome, and hypertension.
Additionally, diuretic use and consumption of
animal purines, alcohol, and fructose are sig-
nificant risk factors [57, 58, 60]. The diagnosis of
gout is initiated clinically and confirmed with
the visualization of needle-shaped, negatively
birefringent urate crystals on joint aspiration
[61]. Dual-energy computerized tomography
(CT) is used for tracking the reduction of
tophaceous joints. US is less sensitive than CT
for gouty arthritis diagnosis, however may be
used as first-line imaging in those who cannot
receive CT [62].

Current treatment regimens are largely
pharmacologic and preventative (i.e., avoiding
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meat, spirits, and sugary drinks). Acute gout
flares are managed with non-steroidal anti-in-
flammatory drugs, colchicine, and CS. Allop-
urinol is the first-line agent for chronic gout, as
it lowers urate levels. Febuxostat with a urico-
suric and pegloticase are considered in the event
that allopurinol is ineffective [63].

Injection Techniques for Gout

Per the criteria outlined by European League
Against Rheumatism, glucocorticoids—either
oral, intra-articular, or a combination—are rec-
ommended in the case of an acute gout flare
[63]. However, intra-articular glucocorticoid
injection efficacy in the setting of acute gout is
largely unknown [64, 65].

Several smaller studies have examined glu-
cocorticoid injection efficacy in the setting of
acute gout. A study of 21 participants showed
ultrasound-guided intra-articular glucocorticoid
injections to the metatarsal phalangeal joint to
be both safe and efficacious [66]. Another study
saw rapid symptom relief, as early as 15 min, at
various joints in both the upper and lower
extremities, with an intra-articular injection of
triamcinolone coupled with mepivacaine. Relief
lasted as long as several days. The dosage varied
based on the joint involved. In addition to
patient-reported symptom reduction, rheuma-
tologists reported improvement as well [67].

Overall, intra-articular glucocorticoid injec-
tions are commonly regarded as appropriate
therapy for acute gout. While studies with small
sample sizes demonstrate promising results,
efficacy remains to be established on a greater
scale [64–66].

STENOSING TENOSYNOVITIS

Stenosing tenosynovitis, or trigger finger, is
characterized by inflammation of the tendon
and synovial sheath resulting in a functional
narrowing manifesting as clicking, locking, and
painful dysfunction of the involved digit. The
etiology of trigger finger is unclear, however,
repetitive movement is likely associated as
demonstrated by the increased prevalence in
those that use their hands strenuously [68].

The incidence of stenosing tenosynovitis is
higher in women, diabetics, and those in their
50s and 60s [68]. Conditions such as Dupuyt-
ren’s contracture also have a high association
with stenosing tenosynovitis and vice versa
[69]. The A1 pulley overlying the MCP joint is
the most commonly involved location along
the digit due to the high forces and pressure it
endures. The fourth digit of the hand and
thumb are the most commonly affected digits
[68].

Diagnosis of stenosing tenosynovitis is pre-
dominantly clinical. A local lidocaine injection
or imaging may be useful if diagnosis is elusive
or if an underlying structural cause is present,
respectively [68].

Management primarily involves reducing
inflammation via splinting and steroid use or
relieving narrowing with surgical intervention
[68]. Best practice in comparison of open sur-
gery, percutaneous surgery, and glucocorticoid
injections remains unclear. Symptom reduction
of stenosing tenosynovitis is similar between
surgery and corticosteroid injections. While
surgical intervention had lower recurrence of
symptoms long term, it is associated with
longer-lasting pain after the intervention [70].
Disability of arm shoulder and hand (DASH)
score may be useful in determining which
patients may benefit from surgery [71]. Surgery
is often indicated in situations of refractory
stenosing tenosynovitis, as it is largely under-
stood that serial corticosteroid injections
demonstrate diminishing returns [72–74].

Injection Techniques

Corticosteroid injections are typically done at
the site of the A1 pulley. Various injection
methods are used depending on the degree of
space between the tendon and bone [73]. Cor-
ticosteroid injections are largely regarded as
effective and are generally preferred to surgery
given their less invasive nature. The long-term
effectiveness is not as absolute as surgery;
however, certain individuals have symptom
reduction of stenosing tenosynovitis for as long
as 10 years [70, 72, 74, 75]. Corticosteroid
injections are most effective in women who are
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being treated for their first event of stenosing
tenosynovitis [75]. Efficacy decreases in those
with underlying inflammatory conditions or
diabetics [73].

Single injection is considered to be the best
method of care, as double injection does not
further reduce symptoms [70, 71]. In the event
of full reduction of symptoms and then recur-
rence, a second injection may be used. There is
less literature to confirm the efficacy of this and
the literature that exists shows decreased rates
of success [70, 71, 76]. DASH scores may be
useful in determining the likelihood of failure
following injection [71].

The use of USIs may increase reliability and
reduce the likelihood of adverse events such as
tendon rupture or digit necrosis, however
results are varied and little to no benefit may be
seen with the use of US in comparison to blind
studies [77, 78].

CONCLUSIONS

Musculoskeletal hand conditions are contributing
to increased rates of hand pain and disability. In
most conditions, conservative management is
recommended as the first-line treatment, but for
moderate or more severe cases, in terms of
increased pain or decreased functionality, corti-
costeroid injections are largely considered. In
certain diseases, HA and botulinum neurotoxin
have additionally been studied. These minimally
invasive procedures have been shown in many
cases to improve functionality, relieve pain, and
reduce the need for further treatment in patients
in the short term. More long-term treatment
options like hand surgery are for the refractory
pain cases. Further studies must be done to
determine the most accurate and efficient injec-
tion techniques for each hand condition to
improve patient outcomes.
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