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Orthopaedic Management of Gout

ABSTRACT

Gout is characterized by the deposition of monosodium urate crystals

in patients with chronically elevated blood levels of uric acid. It is the

most common form of inflammatory arthritis in the United States and is

often comorbid with hypertension, obesity, and chronic kidney

disease. Initial presentation is usually an acutely warm, swollen joint,

most commonly the first metatarsophalangeal joint, but a variety of

locations may be affected. The main treatment for gout is medical

management of acute inflammation and chronic uric acid levels, but

surgical treatment may be indicated in cases of damage to the

surrounding soft tissue, concomitant septic arthritis, symptomatic

cartilage loss, or neurologic deficits. Based on the literature to date,

gout does not seem to independently affect outcomes after total hip,

knee, and ankle arthroplasty, but associated comorbidities affecting

outcomes in these patients should be considered.

Gout is an inflammatory arthritis characterized by the deposition of
monosodium urate (MSU) crystals in patients with chronically ele-
vated uric acid levels.1 The term gout comes from the Latin gutta

(drop), which is thought to relate to the concept of an imbalance of humors
flowing into a joint.2 This condition affects approximately 4% of the adult
population in the United States and has a variety of associated risk factors
including certain medications, dietary factors, and medical conditions such
as chronic kidney disease, obesity, congestive heart failure, hyperlipidemia,
and lead exposure.1

Acute manifestations of gout include a painful, swollen joint that can either
be mistaken for septic arthritis or concurrently infected,1 whereas chronic
tophaceous deposits can cause periarticular bony erosions and damage to
surrounding nerves and tendons.3 Orthopaedic surgeons are likely to
encounter both acute and chronic gout over the course of their careers. This
article will review the pathophysiology and medical treatment of gout and
surgical treatment of gout in the upper and lower extremity and spine.

Pathophysiology of Gout
The pathophysiology of gout can be divided into four stages: (1) hyperurice-
mia, (2) MSU crystal deposition without symptoms, (3) MSU crystal deposi-
tion with gout flare, and (4) chronic gout with tophi.1
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Hyperuricemia (.6 mg/dL) occurs from overpro-
duction or underexcretion of uric acid. Overproduction
is caused by high cell turnover from conditions like
psoriasis or myeloproliferative disorders, inherited
enzyme abnormalities in the urate biosynthesis path-
way, and high intake of purine-rich foods such as
alcohol, red meat, seafood, and high fructose corn
syrup. Underexcretion is caused by chronic kidney
disease, metabolic syndrome, diuretic use, and other
medications and genetic abnormalities affecting urate
transport in the kidneys and intestines.1

Once hyperuricemia is present, some patients may
form uric acid crystals. Peripheral joints with lower
temperatures are more conducive to MSU crystal for-
mation.1,2 Once intra-articular MSU crystals have
formed, they interact with resident macrophages to
cause an inflammatory response by activating neu-
trophils and the release of cytokines.4 Over time, MSU
crystals are surrounded by granulomas to form a tophus
that erodes into periarticular bone.1

Diagnosis
Clinical
An acute gout flare presents as a painful, swollen joint.
Patients may complain of severe throbbing pain at night
waking them from sleep and pain with ambulation if the
foot and ankle are affected. They may note having had
similar symptoms during previous gout flares if the con-
dition is long standing. Theremay be a recent trigger, such
as dehydration, alcohol/purine ingestion, illness, or surgi-
cal procedure. On examination, patients may have fever,
painwithactiveandpassive rangeofmotionof theaffected
joint, tenderness to palpation, warmth, and erythema.
Chronic tophaceous gout appears as subcutaneous nod-
ules thatarenormallypainless butbecomepainfulduringa
flare. The skin overlying the nodules may erode, revealing
chalky tophaceous material. Ulceration over a gouty
tophus is a risk factor for superinfection. Gout flares can
occur in any joint but occur most commonly in the foot
andankle, specifically the firstmetatarsophalangeal joint.1

If a patient with a painful, swollen joint has a history of
gout and similar symptoms from previous flares, a gout
flare is likely. In the case of no known previous gout his-
tory, atypical symptoms, or other risk factors for infection
such as immunocompromise or overlying skin ulceration,
gout diagnosis must be confirmed with aspiration to rule
out septic arthritis, superinfected gout, or a different crys-
talline arthropathy such as pseudogout/calcium pyro-
phosphate dihydrate (CPPD) crystal deposition.1,5

Laboratory Analysis
The benchmark for diagnosis of gout is the appearance of
negatively birefringent needle-shaped crystals in synovial
fluid or tophaceous material under polarized light
microscopy.1 This is in contrast to CPPD crystals, which
will appear rhomboid shaped and positively birefrin-
gent.6 In addition to crystal analysis, synovial fluid
samples should always be sent for cell count with dif-
ferential, Gram stain and culture.7 Synovial fluid white
blood cell (WBC) counts under 50,000 cells/mL (or mm3)
in the presence of MSU crystals are generally not suspi-
cious for septic arthritis.3 Special attention must be paid
even in cases of synovial WBC below this level if patients
are immunocompromised and unable to mount the
immune response of a high synovial fluidWBC count.7 In
addition, ruptured tophi with overlying skin ulceration
should increase suspicion for possible coinfection.1,7

Synovial fluid cultures should be followed over time even
in patients with low suspicion of infection, and Gram
stains have a high positive predictive value but cannot
exclude septic arthritis if negative.5,7

In addition to aspiration, other laboratory tests can
help confirm a diagnosis of suspected gout. C-reactive
protein (CRP) is usually increased during a gout flare and
can be quite high, although a high CRP alone is non-
specific. In other words, a high CRP alone does not
necessarilymean that septic arthritis is present, whereas a
CRP under 100 mg/dL in the setting of a lower synovial
fluid WBC count and the presence of MSU crystals is
generally consistent with gout.1,5 Serum WBC may or
may not be elevated during a gout flare depending on
the amount of systemic inflammation, and therefore, the
test is less useful.1 Serum urate levels are also less useful
as they can be normal during a gout flare, and con-
versely, many patients with higher serum urate levels do
not have gout.1 Finally, blood cultures should be
ordered in patients with signs of sepsis and if positive
increase suspicion for septic arthritis.5,7

Imaging
Ingeneral, diagnosisofgout is achievedby clinical findings
and laboratory analysis. There are no specific radio-
graphic findings present in an acute gout flare, whereas
chronically affected joints may show periarticular ero-
sions with sclerotic margins.8 MRI will also show bony
erosions (if present), bone marrow and/or soft-tissue
edema, synovial pannus, and gouty tophi in chronic ca-
ses.9 Figure 1, A and B shows corresponding radio-
graphic and MRI of periarticular erosions and gouty
tophi in the thumb. Tophi may appear hypointense or
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isointense on T1, variable signal on T2, and enhance
homogeneously with contrast.8 Ultrasonography of gouty
arthropathy will show effusions, synovitis, and evenMSU
crystals themselves. The ultrasonographic double-contour
sign refers to irregular hyperechoic enhancement of the
articular surface representingMSU crystal deposition that
has been described in patients with chronic gout and
subcutaneous nodules on physical examination.8,10 More
recently, dual-energy CT (DECT), an imaging method
that differentiates materials “based on their relative
absorption of X-rays at different photon energy levels,”
has been used to identify patterns of MSU crystal depo-
sition via color coding and can be useful in atypical
presentations of gout or monitoring chronic gout over
time.8

Table 1 provides a brief overview of gout diagnostic
criteria.

Treatment
Medical Treatment
The goal of medical treatment of gout is acutely to control
inflammation from flares and chronically to lower uric

acid levels. Gout flares are usually treated with NSAIDs
(naproxen, indomethacin, or selective cyclooxygenase 2
inhibitors), colchicine, and oral or intra-articular
corticosteroids, either individually or in combination.1,2

Patients whose gout flares are refractory to these tradi-
tional treatments or have medical contraindications may
be considered for monoclonal antibodies against IL1 or
adrenocorticotropic hormone.11 Table 2 provides rec-
ommendations for treatment of acute gout flares.

The first-line treatment for lowering uric acid is with
xanthine oxidase inhibitors, which stop the synthesis of
uric acid from hypoxanthine and include allopurinol and
febuxostat. Next, consideration is given to medications
that promote uric acid excretion (uricosuric) such as
probenecid and those that promote uric acid degradation
such as pegloticase, an intravenously administered re-
combinant uricase. Newer therapeutics include arha-
lofenate, which has been shown to have both uricosuric
and anti-inflammatory effects in clinical trials, and oral
recombinant uricases.1,12

Finally, lifestyle modifications such as weight loss and
limiting the intake of purine-rich foods should also be
recommended in addition to medications for decreasing
inflammation and uric acid levels.1

Surgical Treatment
Surgical treatment for gout is generally reserved for cases
of damage to the surrounding soft tissue, concomitant
septic arthritis, symptomatic cartilage loss, or neurologic
deficits. The following sections will describe surgical
treatment for gout in the upper and lower extremities and
spine and outcomes in patients with gout after total hip,
knee, and ankle arthroplasty.

Upper Extremity
Shoulder/Elbow
Clinical manifestations of gout in the shoulder and elbow
are rare, possibly due to increased solubility of urate in
warmer joint comparedwith the cooler, peripheral joints of

Figure 1

A, Radiographic imaging of gout in the thumb (author’s
clinical photograph). B, MRI of gout in the thumb (author’s
clinical photograph).

Table 1. Diagnostic Criteria for Gout

Clinical Laboratory Imaging

Painful, swollen joint, 6
erythema (acute flare)

• Most commonly first MTP
Ulceration/soft-tissue mass
(chronic tophus)

Fever

Serum:
• Elevated CRP and urate

Synovial fluid:
• Negatively birefringent needle-shaped

crystals
• Cell count ,50,000 WBCs/mL

Radiography:
• Acute: no abnormalities (acute flare)
• Chronic: periarticular erosions with

sclerotic margins
Ultrasonography or DECT findings of MSU
crystal deposition

CRP = C-reactive protein, DECT = dual-energy CT, MTP = metatarsophalangeal, MSU = monosodium urate, WBC = white blood cell
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thehandand foot.Case reportsof gout involving the rotator
cuff describe patients with examination findings resembling
calcific tendinitis and rotator cuff impingement that were
treated surgically with open or arthroscopic subacromial
decompression and débridement and found on laboratory
analysis to have tophaceous gout.13 Gouty tophi have also
been described in the olecranon bursa and may be treated
with surgical excision in cases of severe limitation of
function.14

Wrist
Patients with gout flares in the wrist usually present with
pain, erythema, and edema.Wrist aspiration is important to
differentiate from pseudogout, cellulitis, hematoma,
arthritic flare, or septic arthritis.15 Chronic gout in the wrist
may lead to peritendinous tophi, lytic lesions in the carpal
bones, and crystal deposition causing intercarpal ligament
pathology, including scapholunate dissociation.16 Arthro-
scopic intervention in patients with gout and scapholunate
ligament has shown diffuse radiocarpal and midcarpal

synovitis crystalline deposits, cartilage wear, and scapho-
lunate and lunotriquetral ligament disruption.17

Surgical intervention of gout in the wrist is reserved for
cases with persistent symptoms after medical management.
Wrist arthroscopy can be used for synovectomy and evalu-
ation of intercarpal ligamentous integrity and articular sur-
faces. Ligamentous reconstruction can proceed if the
articular surfaces are preserved. If arthritis is present, stan-
dardmanagementwith salvageprocedures suchasproximal
row carpectomy, intercarpal fusion, or wrist arthrodesis
maybe indicated.Althoughreportsof concomitantgoutand
septic arthritis of the wrist are rare, arthroscopic treatment
couldbeconsideredasanalternative toopensynovectomy;a
study of 40 septic wrists found that arthroscopic irrigation
and débridement had a similarly effective rate of infection
treatment with decreased length of stay compared with
open treatment.18 It is imperative that uric acid control
continue beyond surgical intervention.19

Peritendinous gouty tophi can present in the flexor
tendons at the carpal tunnel or as dorsal wrist

Table 2. Medications for Gout Flares

Drugs Use Cautions Comments

NSAIDs
Naproxen 500 mg PO BID
Indomethacin 50 mg PO
TID

Within 24 hr of a gout flare for
4-10 d

Elderly, renal insufficiency,
heart failure, peptic ulcer
disease, liver disease, and
concurrent anticoagulants

First-line therapy

COX 2 inhibitors
Celecoxib single dose of
800 mg followed by 400 mg
12 hr later, then 200 mg PO
twice daily

Within 24 hr of a gout flare for
7-10 d

History of coronary artery
bypass graft surgery
(contraindicated)

Off-label use for gout, but
equivalent relief to
indomethacin in some
studies

Colchicine
1.8 mg total for day 1, then
0.6 mg QD or BID as
tolerated

Within the first 12-36 hr of a
gout flare for maximum
effectiveness, can be an
alternative to NSAIDs or
steroids

Kidney or liver disease, on a
statin, cytochrome P450 3A4
inhibitor, (verapamil and
clarithromycin) or p-
glycoprotein inhibitors
(ciclosporin)
The most common adverse
effect is diarrhea and
abdominal cramping

Reduce dose in elderly
patients and avoid IV use

Corticosteroids
Prednisone or
prednisolone.
Use 30-40 mg once daily or
in two divided doses

Use until resolution of flare
begins, then taper dose over
10-21 d

Common adverse effects:
mood changes,
hyperglycemia, increased
blood pressure, and fluid
retention

Consider intra-articular
corticosteroid injection with
triamcinolone or
methylprednisolone, but
avoid in patients with
suspicion for concurrent
septic arthritis

IL 1 inhibitors
Canakinumab 150 mg
single dose
Anakinra 100 mg QD

Reserved for patients who
have failed or have
contraindications to options
above

Anakinra generally preferred
given shorter half-life and
lower cost

Most expensive treatment
option

COX 2: cyclooxygenase 2
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tenosynovitis, occasionally leading to tendon rupture.
Extensor pollicis longus rupture due to infiltrating tophi
has been reported and was managed with open débride-
ment and extensor indicis proprius to extensor pollicis
longus transfers,20 whereas Pai and Tseng reported a case
of acute carpal tunnel syndrome and imaging with calcific
densities in the wrist, treated with open carpal tunnel
release and flexor synovectomy with histologically con-
firmed tophi infiltrating the flexor tendons.21 Finally,
acute gout may occur after carpal tunnel release in pa-
tients with a history of gout flares in the lower extremity
who had no evidence of tophaceous material in the carpal
tunnel at the time of surgery.22 These patients may be
managed medically to control inflammation and uric acid
levels after ruling out infection.

Hand
Gout flares and tophi in the hand tend to occur more
often in the distal interphalangeal (DIP) joint, whichmay
be related to cooler temperatures and age-related
arthritis changes predisposing to uric acid crystal for-
mation. DIP gouty tophi can often be treated by aspira-
tion and manual expression of tophaceous material.
Arthrodesis may be indicated for painful DIP joints with
joint destruction. Proximal interphalangeal (PIP) joints
may also be affected by gout, leading to contractures or
extensor lag. Following the failure of medical manage-
ment, gout in the PIP can be treated surgically based on
the patient’s functional needs, ranging from simple
synovectomy and removal of tophi to PIP arthrodesis. In
the rare case of metacarpophalangeal joints with painful
persistent gouty tophi, surgical excision can be per-
formed, but care must be taken to ensure extensor
tendon continuity. If integrity has been lost, the distal
stump of the tendon should be sutured to an adjacent
intact extensor tendon.19

Digital Flexor Tenosynovitis
Similar to infectious flexor tenosynovitis, gout in the flexor
tendons of the hand can present as a painful swollen digit.
Surgical intervention is indicatedwhen there is impairedof
function of the flexor tendondue to concern for rupture or
impending rupture. A high suspicion for gouty flexor
tenosynovitis should be considered in patients with a his-
tory of gout, elevated uric acid level, and a flexor tendon
nodule (which can also be confused with Dupuytren dis-
ease). Weniger et al.23 presented three cases of gouty
tenosynovitis treated surgically with exploration, teno-
synovectomy, and débridement of tophi. Figure 2 shows
intraoperative photographs reported by Fitzgerald et al.19

of chronic tophi in the flexor tendon. In cases of signif-

icant tophaceous tendon infiltration with poor tissue for
repair, a tendon transfer or bridge graft may be used to
restore flexor tendon function.

Lower Extremity
Hip
Gout in the hip is quite rare and per some reports less
symptomatic than flares in smaller joints.24 Chronic
periarticular erosions accompanied by symptomatic
degenerative changes refractory to nonsurgical man-
agement may be treated by primary total hip arthro-
plasty (THA). A 2019 case report by Huang et al. of
THA in the setting of chronic gout noted acetabular
cysts (which the authors ascribed to gouty erosion)
requiring bone graft, necrotic tissue, and multiple
granules diagnosed as gouty tophi based on histologic
analysis. They treated the patient with xanthine oxide
inhibitors and 48 hours of intravenous antibiotics in the
perioperative period.24 A case report by Jeon et al.
describes a pathologic femoral neck fracture in the
setting chronic tophaceous gout in a 48-year-old man
who was treated with THA. The authors note that they
had originally planned on fracture fixation, but changed
to recommending THA when considering the patient’s
significant preexisting functional limitations due to gout
in his hands and feet. They describe removing a chalky
and white paste-like mass from the hip joint and rec-
ommend consideration of prophylactic proximal femur
fixation in the setting of chronic gout with significant
erosive changes, using the Mirel criteria.25

Knee
The knee is a far more common site of gout involvement
than the hip and also is a frequent site of CPPD crystal
depositiondisease.6 Reviews of concomitant septic arthritis
and crystal arthropathy have found that the knee is the
most commonly affected joint for this condition5,7; there-
fore, it is important to consider the possibility of infection
when treating gout in this location and always send
synovial fluid for culture. Concomitant gouty and septic
arthritis should be treatedwith urgent arthroscopic or open
surgical débridement and culture-directed antibiotics.
Studies of native knee septic arthritis treatment have found
that arthroscopic treatment resulted in more successful
eradication of infection and improved range of motion26

and decreased length of stay and surgical time,27 so this
may be a consideration when determining treatment.

Although less common than an intra-articular flare
with or without septic arthritis, gout in the knee can also
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damage periarticular structures. There are two case re-
ports in the literature describing bilateral spontaneous
quadriceps tendon ruptures in patients with chronic gout,
both treated with intratendinous suture repair and uric
acid control.28 Gouty tophi have been described in the
patellar tendon and inside the patella itself, with the
recommended treatment being uric acid–lowering ther-
apies to prevent pathologic tendon rupture or pathologic
patellar fracture.9

Outcomes After Total Hip Arthroplasty/TKA
The effects of gout on outcomes after THAand total knee
arthroplasty (TKA) are not entirely clear. A 2016 retro-
spective case-control study matching 482 primary THA
and TKA patients with gout to patients without gout at a
single institution found that the gout group had a higher
risk for wound healing problems and renal complica-
tions. The authors conclude that patients with gout
undergoing elective THA or TKA should have preoper-
ative optimization of uric acid and renal function tests
and appropriate postoperative fluid management and
prompt treatment of wound complications, noting that
these adverse outcomes may also be related to gout’s
associated comorbidities.29

A 2019 National Inpatient Sample database cohort
study of over four million primary THA patients
matched thosewith andwithout a gout diagnosis, finding
an overall gout prevalence of 2.5% and no association
between gout andpostoperative prosthetic joint infection
(PJI) or revision.30 It is important to note that this study
was not able to clarify whether gout was affecting the
hip itself as opposed to a comorbidity affecting other
locations. A 2021 review of Medicare data from over 1
million primary TKA patients found a higher overall
gout prevalence of 5.7%, and similarly did not find any
difference in PJI or revision, concluding that gout is not
an independent risk factor for adverse outcomes after
TKA but that surgeons should be aware that patients
with gout often have other risk factors such as obesity
and renal disease and counsel accordingly.31

Finally, periprosthetic gout flares have been described
following TKA and raise the controversial question as to
whether these cases should be treated with urgent surgi-
cal irrigationanddébridement and possible polyethylene
exchange or medically to decrease inflammation and
lower uric acid levels.32 In cases of suspected acute
postoperative or acute hematogenous PJI, urgent sur-
gical treatment is recommended; however, if the cause of

Figure 2

Gouty tophi surrounding the flexor tendon.19 A, Clinical appearance of a middle finger with chronic tophi impeding flexor tendon
excursion. B, The tip of the finger is to the left. The tophus is seen distending the distal half of the A2 pulley along with A3, C2, and the
proximal edge of the A4 pulley. C, After débridement of the tophus and careful maintenance of the A2 and A4 pulleys, the tendons
displayed marked improvement in excursion. D, Note improved (but not full) composite flexion postoperatively.
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acute periprosthetic swelling, pain, and effusion with
elevated synovial WBC is a gout flare, this could, in
theory, be treated with medical management and
monitoring synovial fluid cultures. The authors of this
case report note that while “aseptic gouty arthritis can
be successfully managed with gout medications alone,
this is not the routine treatment”.32

Foot/Ankle
The foot and ankle is a very common area for gouty
involvement,with the firstmetatarsophalangeal joint (first
MTPJ) being the most common site at 85% to 90% of all
cases.33 Surgical intervention is indicated for severe dis-
ease that has resulted in joint destruction, active con-
comitant infection, deformity, and/or gait dysfunction.

Tibiotalar Joint
Although the tibiotalar joint is a common location for gout
flares, epidemiologic studies have found that very few pa-
tients with severe tibiotalar arthritis have a history of
gout.34 Gout flares with concomitant septic arthritis
should be managed with surgical débridement, whereas
patients with severe joint destruction may be managed
with ankle fusion or total ankle arthroplasty (TAA) sim-
ilar to primary osteoarthritis. There is a paucity of liter-
ature regarding TAA outcomes in the setting of gout. One
small study found that patients with gout and TAA were
overall satisfied with their functional outcomes with a
single incidence of aseptic loosening.35 Although TAA can
be successful in the setting of gouty arthritis, larger studies
need to be conducted to look at long-term outcomes.

Hallux
Patients presenting with first MTPJ involvement with gout
may have hallux valgus and osteoarthritis and often report
restricted range ofmotion of the firstMTPJ. Joint destructive
features and hallux valgus deformity are often concurrent in
this patient population36 The primary indications for sur-
gical treatment of the firstMTPJ are destructive arthropathy
resulting in pain or deformity, a tophus that creates difficulty
with shoewear, or superinfection of a gouty tophus.33 In
cases of a painful tophus without underlying bony pathol-
ogy, tophus excision alone may be sufficient, but patients
should be counseled regarding the risk of wound compli-
cations, recurrence, and infection.37 If a large soft-tissue
defect is anticipated after tophus removal, consideration can
be given to soft-tissue rearrangement with skin graft and/or
flap coverage.37 Amputation may be required if salvage is
not possible.

In cases of soft-tissue destruction and resultant hallux
valgus deformity or destructive arthritis, anMTPJ fusion

may be indicated.38 Joint-sparing hallux valgus proce-
dures such as corrective osteotomies with soft-tissue
correction, implant arthroplasty procedures, or soft-
tissue interposition arthroplasty have specifically been
studies in patients with gout. Although hallux valgus
can occur in the setting of gout, there is often associated
joint arthropathy, which precludes performing joint-
sparing procedures. Although interposition arthroplasty
has been studied in the hallux rigidus literature, this type
of procedure should be considered with caution in the
setting of gout, when the joint capsule and surrounding
soft tissue are often compromised as well, which could
limit the effectiveness of a soft-tissue interposition
procedure. No specific techniques in performing a first
MTPJ fusion specific to gout have been described in the
literature; however, if there is significant bone loss, such
as in the setting of prior gout-associated septic joint, a
bone block arthrodesis may be required.

If a bone block arthrodesis were to be attempted in the
setting of a prior septic first MTPJ, a multidisciplinary
approach should be taken including consideration for a
two-stage approachwith first a cement spacer placement,
followed by antibiotic treatment under the supervision of
an infectious disease specialist. Kirschner wires or an
external fixator may be used to stabilize the cement
spacer if necessary.39 Only when the infection is cleared,
should implantation of a bone graft and internal fixa-
tion be performed.

A case of a 58-year-old man with gouty first MTPJ
arthritis and large associated tophus with severe clinical
hallux valgus deformity is displayed in Figure 3. Interest-
ingly, the bony hallux valgus deformity was minimal, and
it was the presence of the large tophus that was the most
clinically significant issue (Figure 4). This patient also
had a painful tophus and deformity of the second toe. In
this case, extensive soft-tissue débridement was performed
along with a primary first MTPJ fusion and second toe
PIP joint resection arthroplasty, as shown in Figure 5. This
resulted in successful deformity correction and allowed
the patient to return to wearing closed shoe wear.

Finally, there has been some research to suggest that
arthroscopic irrigation and débridement of the first
MTPJ in recalcitrant cases of gout can result in clinical
improvement with reduced frequency of attacks; how-
ever, more work in this area is needed to determine
which patients benefit from this approach.40

Sesamoids
Several case reports have described gout as a potential
cause of sesamoid pain,with all reported cases in younger
adults aged17 to41years.41-44 In these cases, gout was a
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diagnosis of exclusion and ultimately confirmed with
histologic examination at the time of surgery. None of
these patients reported a history of gout or had a pre-
operative elevated uric acid level. All cases were treated
with either partial or complete excision of the affected
sesamoid with resolution of symptoms. In two of those

cases, the diagnosis of gout was in association with a
procedure performed for a sesamoid fracture.43,44 Given
that sesamoid pain can be difficult to treat non-
surgically, consideration to gout as a differential diag-
nosis is reasonable; however, based on the few reported
cases, it is likely a rare etiology.41

Tibialis Anterior
Gout has also been described as a rare cause of sponta-
neous tibialis anterior tendon rupture.When considering
gout at a potential etiology for spontaneous tibialis
anterior rupture, it is important to exclude other poten-
tial causes such as prior steroid injection into the tibialis
anterior tendon sheath or systemic steroid treatment.
Both nonsurgical treatment with ankle foot orthosis and
surgical treatment with either direct repair of the tendon
(with or without allograft augmentation) or a variety of
tendon transfer techniques may be considered in these
cases depending on the patients’ functional goals and
risk factors for surgery.45

Other Sites
Gouty tophi have also been described in the tarsal bones
and lesser toes, usually in the setting of prior first MTPJ
involvement. One case describes successful surgical
excision of a gouty tophus of the navicular, whereas
other cases have been reported describing arthroscopic
débridement with or without bone grafting for gout-
related lesions of the talar dome.46,47 Figure 6 depicts an

Figure 3

Gouty tophus associated with hallux valgus deformity and
painful tophus in the second toe (author’s clinical
photograph).

Figure 4

Radiographic imaging of gouty tophus associated with hallux
valgus deformity showing joint destruction and medial soft
tissue of tophus (author’s clinical photograph).

Figure 5

Postoperative radiographic imaging showing removal of
tophi, first MTP joint deformity correction, and second PIP
joint resection arthroplasty (author’s clinical photograph).
MTP = metatarsophalangeal, PIP = proximal interphalangeal
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isolated gouty tophus of the fourth toe eventually
treated with excision due to difficulty with shoe wear.

Spine
The prevalence of gout in the spine remains unknown
and is possibly underreported due to the invasive nature
of obtaining tissue samples for diagnosis and the com-
mon coexistence of gout and osteoarthritis. Spinal gout
can present acutely as back pain with or without neuro-
logic deficits or chronically with symptoms developing
over many years. Although gout in the spine usually
presents in patientswith a previous gout diagnosis, spinal
involvement may be its initial presentation. A 2015
review of 131 case reports of gout with spinal involve-
mentbyToprover at al.48 showed that as with acute gout
flares in the knee, it is often difficult to exclude infection,
given the common acute presentation of back pain,
fever, and elevated inflammatory markers. In addition,
MRI findings of gouty tophi in the spine may resemble
osteomyelitis or tuberculosis. Diagnosis is generally
made via a combination of advanced imaging (such as
MRI with contrast, CT, and DECT) and image-guided
biopsy or intraoperative tissue sample of the lesion.

Surgical intervention for gout in the spine should be
considered when the gouty tophus is causing focal neu-
rologic deficits or spinal cord compression.48 A 2019
case report by Akhter et al. describes a 26-year-old man
with no known history of gout presenting with acute
lower extremity numbness and weakness and multilevel

thoracic lytic lesions on MRI/CT that was treated with
urgent decompressive laminectomy, mass resection, and
fusion. The authors noted a white, cheese-like material
causing dural compression that was confirmed to have
negatively birefringent crystals on analysis.49

Overall, gout with spine involvement should be con-
sidered in patientswith a knownhistory of gout and back
pain that does not respond to conservative management.
Diagnosis can be made with imaging via DECT and/or
biopsy. Once the diagnosis is made, first-line treatment
with urate lowering therapies is recommended, with
surgical treatment to remove the gouty mass reserved for
patients with spinal cord compression and focal neuro-
logic deficits.48

Summary
Gout is an increasingly common condition in the United
States and often comorbid with hypertension, obesity,
and chronic kidneydisease. The benchmark for diagnosis
is joint aspiration revealing uric acid crystals. Gout flares
must be differentiated from septic arthritis and may be
concurrently infected. The main treatment for acute and
chronic gout is medical management of acute inflam-
mation and chronic uric acid levels, but surgical treat-
ment may be indicated in cases of damage to the
surrounding soft tissue, concomitant septic arthritis,
symptomatic cartilage loss, or neurologic deficits. In
addition, gout does not seem to independently affect
outcomes after total hip, knee, and ankle arthroplasty,
but associated comorbidities should be considered.
Finally, it is important for surgeons to collaborate with
rheumatologists for perioperative management.

Acknowledgment
We would like to acknowledge Cristina Terhoeve, MD,
for her help in creating the manuscript proposal.

References
1. Dalbeth N, Merriman TR, Stamp LK: Gout. Lancet 2016;388:

2039-2052.

2. Nuki G, Simkin PA: A concise history of gout and hyperuricemia and their

treatment. Arthritis Res Ther 2006;8(suppl 1):S1.

3. Meller M, Epstein A, Meller AY, et al: Hyperuricemia and gout in

orthopaedics. JBJS Rev 2018;6:e11.

4. Chhana A, Pool B, Callon KE, et al: Monosodium urate crystals reduce

osteocyte viability and indirectly promote a shift in osteocyte function towards a

proinflammatory and proresorptive state. Arthritis Res Ther 2018;20:208.

5. Papanicolas LE, Hakendorf P, Gordon DL: Concomitant septic arthritis

in crystal monoarthritis. J Rheumatol 2012;39:157-160.

Figure 6

Radiograph depicting gouty tophus and deformity of the
fourth toe middle phalanx (author’s clinical photograph).

Journal of the AAOS Global Research & Reviews® ---
-- November 2022, Vol 6, No 11 ---
-- © American Academy of Orthopaedic Surgeons 9

R
eview

A
rticle

Anna R. Cohen-Rosenblum, MD, MSc, et al



6. MacMullan P, McCarthy G: Treatment and management of pseudogout:

Insights for the clinician. Ther Adv Musculoskelet Dis 2012;4:121-131.

7. Yu KH, Luo SF, Liou LB, et al: Concomitant septic and gouty arthritis—

An analysis of 30 cases. Rheumatology 2003;42:1062-1066.

8. Chou H, Chin TY, Peh WCG: Dual-energy CT in gout—A review of

current concepts and applications. J Med Radiat Sci 2017;64:41-51.

9. Clark S, Evans JM, Armstrong N, Schnitz W: Tophaceous gout with rare

involvement of the patella. Radiol Case Rep 2016;11:380-385.

10. Ogdie A, Taylor WJ, Neogi T, et al: Performance of ultrasound in the

diagnosis of gout in a multicenter study: Comparison with monosodium

urate monohydrate crystal analysis as the gold standard. Arthritis

Rheumatol 2017;69:429-438.

11. Richette P, Doherty M, Pascual E, et al: 2016 updated EULAR

evidence-based recommendations for the management of gout. Ann

Rheum Dis 2017;76:29-42.

12. Steinberg AS, Vince BD, Choi YJ, Martin RL, McWherter CA, Boudes

PF: The pharmacodynamics, pharmacokinetics, and safety of arhalofenate

in combination with febuxostat when treating hyperuricemia associated

with gout. J Rheumatol 2017;44:374-379.

13. Chang CH, Lu CH, YuCW,WuMZ, Hsu CY, Shih TTF: Tophaceous gout

of the rotator cuff: A case report. J Bone Joint Surg Am 2008;90:178-182.

14. Ozdemir G, Deveci A, Andic K, Erdem Yas‚ar N: Bilateral olecranon

tophaceous gout bursitis. Case Rep Med 2017:3514796.

15. Skeete K, Hess EP, Clark T, Moran S, Kakar S, Rizzo M: Epidemiology
of suspected wrist joint infection versus inflammation. J Hand Surg 2011;

36:469-474.

16. Poelzer C, Hildebrand K: Gout of the wrist. J HandSurg 2004;4:256-265.

17. Wilczynski MC, Gelberman RH, Adams A, Goldfarb CA: Arthroscopic

findings in gout of the wrist. J Hand Surg 2009;34:244-250.

18. Sammer DM, Shin AY: Comparison of arthroscopic and open treatment

of septic arthritis of the wrist. J Bone Joint Surg Am 2009;91:1387-1393.

19. Fitzgerald BT, Setty A, Mudgal CS: Gout affecting the hand and wrist. J

Am Acad Orthop Surg 2007;15:625-635.

20. Hung JY, Wang SJ, Wu SS: Spontaneous rupture of extensor pollicis

longus tendon with tophaceous gout infiltration. Arch Orthop Trauma Surg

2005;125:281-284.

21. Pai CH, Tseng CH: Acute carpal tunnel syndrome caused by

tophaceous gout. J Hand Surg 1993;18:667-669.

22. Graff SN, Seiler JG, Jupiter JB: Acute gout after carpal tunnel release. J

Hand Surg 1992;17:1031-1032.

23. Weniger FG, Davison SP, Risin M, Salyapongse AN, Manders EK:

Gouty flexor tenosynovitis of the digits: report of three cases. J Hand Surg

2003;28:669-672.

24. Huang Y, Huang J, Luo C, Chen L, Huang B: Treatment of atypical

gouty arthritis of the hip using total hip arthroplasty: A case report.

Medicine 2020;99:e23027.

25. Jeon YS, Hwang DS, Hwang JM, Lee JK, Park YC: Pathological

fracture of the femoral neck due to tophaceous gout: An unusual case of

gout. Hip Pelvis 2019;31:238-241.

26. Johns BP, Loewenthal MR, Dewar DC: Open compared with

arthroscopic treatment of acute septic arthritis of the native knee. J Bone

Joint Surg Am 2017;99:499-505.

27. Johnson DJ, Butler BA, Hartwell MJ, et al: Arthroscopy versus

arthrotomy for the treatment of septic knee arthritis. J Orthop 2020;19:

46-49.

28. Joshi P, Shah V, Saxena P: Bilateral spontaneous rupture of quadriceps

tendon in a case of gout. Saudi J Sports Med 2014;14:161-164.

29. Chen CL, Shao H, Block JL, Chen AF: Greater wound and renal

complications in gout patients undergoing total joint arthroplasty. J

Arthroplasty 2016;31:1431-1436.

30. Singh JA, Cleveland JD: Gout and healthcare utilization and

complications after hip arthroplasty: A cohort study using the US

national inpatient sample (NIS). Clin Rheumatol 2019;38:1213-1216.

31. Bradley AT, King CA, Cohen-Rosenblum A, Sculco PK, Landy DC:

Gout in primary total knee arthroplasty: Prevalent but not independently
associated with complications. Knee 2020;28:45-50.

32. Brinkman JC, McQuivey KS, Makovicka JL, Bingham JS: Crystal

arthropathy in the setting of total knee arthroplasty. Case Rep Orthop

2020;2020:7613627.

33. Tanner N, Diaper R, KingM,Metcalfe SA: Case study: A case of debilitating

gout in the 1st metatarsophalangeal joint. Foot (Edinb) 2015;25:45-50.

34. Saltzman CL, Salamon ML, Blanchard GM, et al: Epidemiology of ankle

arthritis: Report of a consecutive series of 639 patients from a tertiary

orthopaedic center. Iowa Orthop J 2005;25:44-46.

35. Barg A, Knupp M, Kapron AL, Hintermann B: Total ankle replacement

in patients with gouty arthritis. J Bone Joint Surg Am 2011;93:357-366.

36. Stewart S, Dalbeth N, Vandal AC, Rome K: The first
metatarsophalangeal joint in gout: A systematic review and meta-analysis.

BMC Musculoskelet Disord 2016;17:69.

37. Sammarco VJ: Management of soft tissue deficiency of the hallux:

Salvage in trauma, diabetes, and following surgical complications. Foot

Ankle Clin 2005;10:55-74.

38. Myerson MS, Miller SD, Henderson MR, Saxby T: Staged arthrodesis

for salvage of the septic hallux metatarsophalangeal joint. Clin Orthop Relat

Res 1994;307:174-181.

39. Stapleton JJ, Rodriguez RH, Jeffries LC, Zgonis T: Salvage of the first

ray with concomitant septic and gouty arthritis by use of a bone block joint

distraction arthrodesis and external fixation. Clin Podiatr Med Surg 2008;
25:755-762.

40. Wang CC, Lien SB, Huang GS, et al: Arthroscopic elimination of

monosodium urate deposition of the first metatarsophalangeal joint

reduces the recurrence of gout. Arthroscopy 2009;25:153-158.

41. Liu SZ, Yeh L, Chou YJ, Chen CKH, Pan HB: Isolated intraosseous

gout in hallux sesamoid mimicking a bone tumor in a teenaged patient.

Skeletal Radiol 2003;32:647-650.

42. de Oliveira Beraldo D, Duarte S, Pacheco G, et al: Bilateral sesamoiditis

as first manifestation of gout. Case Rep Orthop 2020;2020:8890549.

43. Kim JY, Park JH, Cho J: Acute comminuted pathologic fracture of a

hallucal sesamoid with tophaceous gout: A case report. JBJS Case

Connect 2014;4:e85.

44. Kuo CC, Lee WH, Hsu HC: Nonunion of a sesamoid with tophaceous

gout: A case report. Foot Ankle Int 2007;28:939-941.

45. Jerome JTJ, Varghese M, Sankaran B, Thomas S, Thirumagal SK:

Tibialis anterior tendon rupture in gout—Case report and literature review.

Foot Ankle Surg 2008;14:166-169.

46. Thomas E, Olive P, Canovas F, et al: Tophaceous gout of the navicular

bone as a cause of medial inflammatory tumor of the foot. Foot Ankle Int

1998;19:48-51.

47. Morino T, Fujita M, Kariyama K, Yamakawa H, Ogata T, Yamamoto H:

Intraosseous gouty tophus of the talus, treated by total curettage and calcium

phosphate cement filling: A case report. Foot Ankle Int 2007;28:126-128.

48. Toprover M, Krasnokutsky S, Pillinger MH: Gout in the spine: Imaging,

diagnosis and outcomes. Curr Rheumatol Rep 2015;17:70.

49. Akhter AS, Mohyeldin A, Grossbach AJ: Acute presentation of spinal

gouty arthritis: A case report and review of literature. Surg Neurol Int 2019;

10:232-234.

10 Journal of the AAOS Global Research & Reviews® ---
-- November 2022, Vol 6, No 11 ---
-- © American Academy of Orthopaedic Surgeons

Orthopaedic Management of Gout


