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The Red-Hot Joint

Urgent message: Septic arthritis can lead to significant morbidity if not treated in a timely
manner. Bacteria within the synovial space can lead to rapid joint destruction and irreversible
loss of function. When patients present to the urgent care center with a red, hot, swollen,
painful joint, every attempt must be made to rule out this disease entity to prevent significant

morbidity and mortality.
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Introduction

atients frequently present to urgent care with a red,
Pswollen, and painful joint in the absence of trauma.

Causes of acute monoarticular arthritis can range
from gout to septic arthritis. Because septic arthritis can
result in significant morbidity and up to an 18% mor-
tality, it is important to exclude this diagnosis as rapidly
as possible so that definitive treatment can be instituted
as soon as possible.! Special consideration should be
given to patients with prosthetic joints, as these infec-
tions can be especially challenging. Obtaining joint fluid
by aspiration and then analysis in the lab is essential to
the proper diagnosis and treatment.

Case Presentation
An 84-year-old male presents to the urgent care center
with a chief complaint of right wrist pain, redness, and
swelling for 1 day. The patient noted tingling in the area
before the swelling and redness developed. He denies
injury, previous similar symptoms, inflammatory arthri-
tis, or a history of gout. He had no fever, chills, or sys-
temic symptoms. The patient had hydrocodone at home
from a previous surgery, but did not think to take it.

Past medical history was significant for an abdominal
aortic aneurysm repair 4-5 months ago and peptic ulcer
disease in the remote past. He did admit to being dia-
betic. He could not recall his medications.

He was a daily smoker, denied alcohol, and lived at
home with aide service. Review of symptoms was neg-

ative except as noted above.

On exam, he was healthy appearing, afebrile, and had
a normal pulse and blood pressure. His right wrist was
red and swollen. A joint effusion was present. It was dif-
fusely tender. Any movement in any plane caused severe
pain. There was normal sensation and capillary refill at
the fingers. The remainder of the exam was normal. See
Figure 1 for a photo of the wrist.
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THE RED-HOT JOINT

= Axiom 1: An acute hot, swollen, and tender joint with restric-
tion of movement is bacterial septic arthritis until proven
otherwise.?

= Axiom 2: If a diagnosis of septic arthritis cannot be reliably
excluded after clinical evaluation, including arthrocentesis,
transfer the patient to the emergency department.?

= Axiom 3: Identifying crystals in joint fluid does not rule out
simultaneous septic arthritis.

Discussion

As urgent care clinicians, we should first think about the
worst-case scenario; only when that has been ruled out
can a more benign diagnosis be considered. In the case
of the “red-hot joint,” the most serious threat is septic
arthritis.

An adequate history and physical should be con-
ducted, with the goal of determining if the pain is aris-
ing from the joint itself or from an adjacent structure
such as bursa, tendon, ligament, bone, or muscle, or if
it is referred from a visceral organ or nerve root. For
example, hip pain can arise from lumbar disc disease or
lumbar stenosis. Conversely, hip joint pain can refer to
the buttocks or groin.? Bursitis, especially in the elbow
and hip, may easily be mistaken for septic arthritis and
should be excluded by physical exam.

Other useful information includes onset, duration,
temporal pattern, number of joints, symmetry of
involvement, and extra-articular manifestations. A his-
tory of previous damage to a joint by either arthritis or
trauma may predispose to septic arthritis. It should be
noted that recent joint surgery or an overlying cellulitis
are the only findings on history and physical that can
significantly increase the probability of septic arthritis.*

Determine the onset of pain, history of trauma, pre-
vious joint diseases such as gout or arthritis, medications
taken, fever, chills, home treatments, past medical his-
tory (especially diabetes), and a past surgical history
regarding the joint, or joint replacement. Although ele-
ments of the history cannot reliably rule out infectious
causes, they may make them less likely. For example, if
the patient has a previous history of gout, this diagnosis
becomes more likely. Acute symptoms can develop in
hours to days. More chronic conditions develop over
weeks to months.

On physical exam, inspection should compare one
side of the body to the other, specifically looking for
symmetry, swelling, and redness. The joint is usually
held in the position that allows the maximal intraartic-
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Figure 1. Diagnosis: Acute monoarticular arthritis of
the right wrist

ular space. Palpate for swelling, warmth, effusion, and
tenderness, distinguishing between bony and soft tissue.
Assess range of motion, crepitus, and compare with the
unaffected side. Assess for instability. If possible or appli-
cable, observe the patient walking.

Signs of inflammatory joint disease include synovial
hypertrophy, joint effusions, pain with motion, partic-
ularly at extremes, erythema and warmth, limited range
of motion, and joint tenderness. Limited range of
motion can result from a tense effusion, a markedly
thickened synovium, adhesions, capsular fibrosis, or
simply pain. Joint tenderness is not specific for any one
type of acute arthritis.

Differential Diagnosis

Fortunately, the differential diagnosis of acute nontrau-
matic inflammatory monoarthritis is relatively short
(Table 1). This includes septic arthritis, gonococcal
arthritis, gout and pseudogout, and systemic rheumatic
disease manifesting in only one joint, such as RA, and
Lyme arthritis. The rheumatologic diseases are generally
polyarticular, but can present singly. Gonococcal arthri-
tis is also frequently polyarticular. All can include red-
ness, warmth, acute onset, and pain on movement. The
pain is present at rest and with motion, but generally
worse at the beginning of the motion than at the end.
In advanced or severe cases, any motion of the joint is
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Table 1. Differential Diagnosis of Acute,

Nontraumatic Monoarthritis?

B 85% of non-gonococcal septic arthritis*

m (Crystal-induced arthropathy (gout, pseudogout)

B Gonococcal septic arthritis

B Acute osteoarthritis

B Lyme arthritis

B Avascular necrosisTumor (with or without superinfection)

*15% of non-gonococcal septic arthritic can involve more than one joint

prohibited by severe pain. An onset within hours should
raise the suspicion of joint sepsis.> Although patients
may appear toxic, vital signs, including temperature, are
usually normal.’

Before the advent of antibiotics, two-thirds of patients
with septic arthritis died. The incidence of septic arthritis
is variable and can range from 4-29 cases/100,000
patient years. The most common bacteria responsible is
Staphylococcal species, and arises from hematogenous
spread during bacteremia of any cause. Streptococcus may
also be responsible. Spread can also be from direct inoc-
ulation during an injection into the joint. Eighty-four
percent of adults who develop septic arthritis have an
underlying chronic medical condition, and 59% will
have a previous joint disorder in the affected joint.
Patients on immunosuppressant therapy (but, oddly,
not immune modulators) have a fourfold increased risk
of septic arthritis.® Risk factors for septic arthritis are
listed in Table 2.

In native joints, the knee is the most common site of
infection, followed by the hip, shoulder, ankle, elbow,
and wrist.! Other joints, including the axial spine and
costochondral joints can also be affected, and are more
common in intravenous drug abusers. Septic arthritis
can coexist with crystal arthropathy, making diagnosis
even more difficult. Identifying crystals in joint fluid
does not rule out septic arthritis.!

The mortality rate from septic arthritis remains about
18% despite adequate treatment. Preexisting conditions
such as older age, renal or cardiac disease, synthetic
material present in the joint, and immunosuppression
contribute to mortality. Most patients will regain 50%
to 90% of their preexisting level of joint mobility. This
means most patients will experience some level of per-
manent joint dysfunction.

Infections occur in prosthetic joints in approximately
1% of all knee arthroplasties.! This may result in failure
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Table 2. Risk Factors for Septic Arthritis’

Contiguous spread
m Skin infections, cutaneous wounds, or ulcers

Direct inoculation

= Previous intraarticular injection

= Prosthetic joint, acute and chronic
= Recent joint surgery

Hematogenous spread

Diabetes mellitus

HIV

Immunosuppressant medications
IV drug abuse

Osteoarthritis

Sepsis of any cause

Prosthetic joint

Rheumatoid arthritis

Sexual activity, risk for STD

Other factors
m Age >80

of the prosthesis and is difficult to treat due to bacterial
adherence to the prosthetic surface. This causes the for-
mation of a biofilm which leads to the resistance to the
host’s natural immune response. Many times, the hard-
ware will eventually need to be removed to eradicate the
infection. Any suspected septic prosthetic joint should
be evaluated by the orthopedic surgeon who placed it
as soon as possible, or be sent to emergency if that eval-
uation is not possible on the same day.

Gout is caused by elevated levels of uric acid and
occurs in 1%-2% of the Western civilization. The uric
acid develops into urate crystals which then deposits in
the joints as crystals or tophi. This then triggers an
inflammatory pathway leading to a swollen painful
joint in as little as 2-4 hours.” This frequently occurs at
night. Although the first metatarsal phalangeal joint is
the most commonly affected, gout may also occur in
the first metacarpal phalangeal joint, knee, ankle, wrist,
or (rarely) other joints. Kidney stones can also occur.
Rarely, there is widespread joint inflammation, fevers,
and fatigue. Gout is more common in males, and those
of African descent. An attack may be triggered by a high
intake of meat and seafood, alcohol (beer more com-
mon than wine), and fructose-sweetened drinks.8
Chronic gout also occurs.
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Figure 2. Joint fluid subsequently proven to be gout.
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Table 3. Synovial Fluid Analysis®

Synovial fluid can be classified into five categories:

1. Normal: Clear to pale yellow color, transparent clarity, WBC
count <200/L, with <25% polymorphonuclear leukocytes
(PMNs) and very high viscosity

2. Noninflammatory (Group I): Pale yellow color, transparent
clarity, WBC count of 200-2000/pL with <25% PMNSs; this
category is consistent with OA, traumatic arthritis, and
early or resolving inflammatory arthritis

3. Inflammatory (Group II): Yellow to white color, translucent
to opaque clarity, WBC count of 2000-50,000/pL with
more than 70% PMNs and low viscosity; this category is
consistent with rheumatoid arthritis and other chronic
inflammatory arthritides

4. Septic (Group 1lI): White to cream color, opaque clarity,
WBC count higher than 50,000/uL with more than 90%

PMN and very low viscosity; this category typifies bacterial
arthritis, but may also be seen in crystalline arthritis and
RA flares

5. Hemorrhagic (Group IV): Hemorrhagic (red or brown)
color, opaque clarity. Fat globules may be seen with
fracture

In the urgent care setting, the diagnosis of gout is
almost always a clinical diagnosis. A definitive diagnosis
of gouty arthritis is made by identification of
monosodium urate crystals in synovial fluid obtained
from an inflamed joint via arthrocentesis. Monosodium
urate crystals are recognizable using polarized light
microscopy. They are needle-like and have negative bire-
fringence.

Pseudogout, also known as calcium pyrophosphate
dehydrate (CPPD) crystal deposition disease, may cause
joint inflammation and synovitis that presents in a man-
ner similar to gout. The knee is the most commonly
affected, and presents with gradually worsening pain, red-
ness, and swelling over 12-24 hours. Joints with preexist-
ing osteoarthritis are more likely affected. Women are
more commonly affected, as are the elderly. The diagnosis
of pseudogout is definitively made by testing synovial
fluid for calcium pyrophosphate crystals. CPPD crystals
are found on polarized light microscopy to be thomboid
shaped and have weakly positive birefringence.'?

Gonococcal arthritis is a manifestation of dissemi-
nated Neisseria gonorrhea infection. These patients are
usually young, healthy, and sexually active. The arthritis
is generally in multiple joints, but may start as a single
joint. The patient frequently has migratory arthralgia.
Tenosynovitis is common. A painless, asymptomatic
pustular rash may also be present. The arthritis is
nonerosive in most cases. Both blood and joint cultures
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are typically negative, but the urethra, rectum, and phar-
ynx may yield positive results and should be cultured.?
Patients should also be tested for coexisting sexually
transmitted diseases such as chlamydia, hepatitis B and
C, HIV, and syphilis.

Fungal arthritis does occur but is very rare in devel-
oped countries. Mycobacterium may also cause a suba-
cute monoarthritis. Lyme arthritis can present as one
joint, but is usually more. The onset is more indolent
and may be intermittent. Borellia cannot be cultured
from synovial fluid.

Rheumatoid arthritis usually occurs in multiple joints,
but can present acutely with a single inflamed joint.
Most commonly affected are the hands and wrists. The
incidence is higher in women and increases with age.
Onset is much more gradual than infection and gout.
The diagnosis can be made clinically, but confirmed
with x-rays, and bloodwork.

Other systemic autoimmune processes such as lupus,
psoriatic arthritis, and reactive arthritis or Reiter’s disease
may present with a monoarticular swollen joint, but
these are far rarer and cause more systemic symptoms,
or have a constellation of associated symptoms (rashes,
vision, and urinary symptoms). It is important to always
consider autoimmune processes as a cause of a red-hot
joint, and obtaining a further history regarding systemic
symptoms will help clue in to the possibility of a more
systemic cause of the swollen joint.
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“A combination of
clinical findings, lab studies,
and clinical judgment are
needed to make the

diagnosis more likely.”

Testing

Blood tests are not useful in ruling septic arthritis in or
out, and are not usually recommended in urgent care.
If ordered, or in the emergency department, a WBC with
differential, ESR, and CRP testing may be useful, but not
diagnostic. Rheumatoid factor, ANA, and other markers
of rheumatologic diseases are not useful acutely and
should not be ordered from the urgent care center.
Blood tests for uric acid are not a reliable test for gout,
as the uric acid is normal 50% of the time during an
acute attack. Blood cultures are of no use acutely, but
will likely be done when the patient arrives at the hos-
pital. Synovial fluid analysis is the gold standard, but
not 100% diagnostic. A combination of clinical findings,
lab studies, and clinical judgment are needed to make
the diagnosis more likely.

Arthrocentesis can be performed in the urgent care
center if the provider feels comfortable doing the pro-
cedure and the results can be obtained in a timely fash-
ion. If this is not possible, the patient should be sent to
the emergency department. Since all suspected cases
should be admitted for orthopedic evaluation, IV antibi-
otics, and/or OR debridement, it may make more sense
to avoid the procedure in the urgent care center and
simply send the patient to the hospital. Only in cases
when the diagnosis can be reliably ruled out, or another
diagnosis (such as gout) is more likely, should the
patient be sent home.

Joint fluid should be sent for a manual cell count,
gram stain, culture, and evaluation for crystals if gout is
suspected. The exam for crystals needs to be specifically
requested in most institutions. Gram stain can be done
in the clinic if you have the equipment available. Spare
tubes for additional testing may be sent to the lab to
hold. The fluid should be hand carried to the lab by a
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Key Recommendations for Practice’

EVIDENCE

CLINICAL RECOMMENDATION RATING

Radiography is not necessary for an accurate
diagnosis of monoarthritis in the absence of C
trauma or focal bone pain

Analysis of synovial fluid distinguishes
infectious and inflammatory causes of acute C
monoarthritis from noninflammatory causes

Gouty arthritis may be diagnosed without
synovial fluid analysis using a diagnostic rule

Disseminated gonococcal infections may not
result in septicemia or positive synovial fluid
cultures; therefore, cultures should be C
obtained from the potentially infected
mucosal site

Inflammatory synovial fluid containing
monosodium urate crystals is highly C
suggestive of gout

ESR and CRP are more useful for following
a disease course than discriminating the
presence or absence of the disease in
patients with monoarthritis

Evidence rating C=consensus or disease oriented evidence, usual practice, expert
opinion, or case series.

trusted person to be sure the sample is not lost, as it is
not easily replaced.

Although there is no specific cutoff for synovial WBC
count, any count >50,000 is considered a septic joint
until the culture proves otherwise. Counts <25,000 are
generally not infected, leaving 25,000 to 50,000 a gray
area. The bottom line is that the culture is key to proving
or disproving joint infection, which may take several
days. Glucose, LDH, protein, and lactate have all been
measured and are parts of various criteria, but have
never been diagnostic on their own for joint sepsis. The
old wives’ tale of being able to read through a tube of
fluid excluding infection has also been debunked in
recent years.!!

Imaging is not useful acutely in most cases, although
preexisting injuries or chronic degenerative disorders
that may predispose to septic arthritis may be identified.
Acute findings of septic arthritis on x-ray may only be
a joint effusion. The risk for marginal bone erosion
increases with the amount of time elapsed before treat-
ment is initiated. Gas may be seen in the joint and soft
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tissues in infections with E coli,
Enterobacter liquefaciens, and
Clostridium. Late changes show
bone destructions. Findings with
crystal-induced arthropathies
may include deposition of crys-
tals or joint destruction, but are
frequently normal. Bone ero-
sions and tophi associated with
gout are rarely seen.

Ultrasound may be useful to
identify smaller effusions, dis-
tinguish bursitis from arthritis
(as in shoulders or elbows), or to
assist in arthrocentesis.

evaluation and

1V antibiotics.”

Treatment and Disposition

In the urgent care center, any
patient suspected of having sep-
tic arthritis should be sent to
the hospital for definitive care.
These patients need urgent orthopedic evaluation and
IV antibiotics.

For gout or pseudogout, nonsteroidal anti-inflamma-
tory drugs (NSAIDs) should be given at their maximum
recommended dosage until symptoms improve, then
tapered gradually over several days. Indomethacin is a
good first choice, but may be limited by adverse effects
in some patients. Other NSAIDs with short half-lives can
also be used; no specific NSAID is any more effective
than the other and it is often a matter of personal
choice.!?

Colchicine may also be effective. At the first sign of
attack, 1.2 mg should be given followed by 0.6 mgin 12
hours. Colchicine should be used cautiously in patients
with renal insufficiency.

Steroids are a good alternative to NSAIDs and
colchicine in patients with advanced age, renal insuffi-
ciency, CHEF, and inability to take oral medication. Long-
acting injectable forms such as triamcinolone acetonide
or methylprednisolone acetate may be used, or pred-
nisone 20-30 mg per day tapered over 7-10 days. Intraar-
ticular cortisone injection may also be used.

Without treatment, acute attacks of gouty arthritis
typically last a week or less. Unfortunately, the risk of a
second attack within a year is greater than 50%. Pseudo-
gout is treated similarly to gout.

Patients with suspected disseminated gonococcal infec-
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“Patients suspected
of having septic arthritis
should be sent to the
hospital for definitive care;
these patients need

urgent orthopedic

tion should be admitted to the
hospital and evaluated by an
infectious disease specialist. Lab-
oratory studies should be
obtained before antibiotics are
initiated. Intravenous ceftriaxone
is the antibiotic of choice plus a
single dose of azithromycin 1 g.
Patients generally respond dra-
matically to treatment.

Treatment of Lyme arthritis
and the acute rheumatological
disorders are beyond the scope
of the urgent care provider.

Case Resolution

The patient was transferred to
the emergency department,
where he underwent joint aspi-
ration, revealing a WBC count
of >50,000 WBC that was mostly
poly’s. There were no crystals. He was seen by orthopedics,
who took the patient to the operating room the same
day and washed out the joint. He was placed on IV cef-
triaxone and vancomycin. The cultures were eventually
negative, but antibiotics were continued for 1 week. He
was discharged home shortly thereafter. B
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