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The word gout was derived from the Latin word
guttawhich means drop. It was once believed that
gout was caused by dropping poison into a joint,
thereby its derivation. The original term used to
describe gout was podagra taken from the Greek
words pous (foot) and agra (seizure).'
Uric acid stones have been found in Egyptian
mummies from 5000 BC, and gout was described
by Hippocrates, Seneca, and Galen as well as
others.'-a It has been referred to as the "disease of
Kings" or of intellectuals. Higher incidences of gout
have been found in superuisors when compared to
laborers as well as in medical students when
compared to high school students. This may be
related to the higher socioeconomic classes having
diets containing higher levels of purines as found
in meats, wines and sauces.'

EPIDEMIOLOGY
Approximately 11.5 million Americans have gout,
and of those 5% have arthritis.l One study found
the incidence of gout to be 3.2 per 1,000 in
American men and 0.5 per 1,000 in women.'
Another study found that 275 per 100,000 have
gout with a ratio of about 7 to 7 males:fema1es.6
One percent of worldwide population suffers from
gout.' Increased prevalence of gout is found in the
Pacific Islands, Filipinos, and New Zealand Maori
islands.''''B The peak prevalence in men occurs
befween the ages of 40 and 50. Although females
are much less likely to be affected, an increase is
seen in postmenopausal women with them making
up 40o/o of those patients in their 70s.'z
Risk factors for gout include hyperuricemia,
obesify, alcohol use, renal disease, hyper-tension,
thiazide diuretics, lead intoxicatron, laxalive abuse,
and a family history of gout. Hemolyic anemia,
multiple myeloma, polycythemia vera, myeloid
dysplasia or any disease with increased celI
turnover will also lead to an increased incidence of
gout.z':'r

to

DEFINI'ITION
Gout can be divided into two maior categories,
idiopathic or primary gout versus secondary gout.l
Primary gout is a genetic error in uric acid metabolism, whereas secondary gout is the result of
increased production of or insufficient excretion in
uric acid, or a combination of both.' Primary gout
is a deficiency in enzymes hypoxanthine-guanine
phosphoribosyltransferase (HPRT) and PP-ribose-P
synthetase. Secondary gout may be caused by
many of the risk factors associated with the disease,
such as lead intoxication, thiazide diuretics, a high
purine diet, alcohol use, renal disease, laxative
abuse and any of the diseases with increases in cell
turnover as previously listed.S'lo Polycystic kidney
disease is more likely to lead to hyperuricemia than
membranous nephropathy or IgA nephritis.e
Hyperuricemia is associated with Syndrome X
which also includes insulin resistance, hyperinsulemia, hypertension, increased plasma
triglycerides and diminished high density lipoproteins.e Children have increased uric acid
clearance, therefore hyperuricosuria is the only
indicator of purine overproduction in this population.e

Gout is divided into four stages, asymptomatic
hyperuricemia; acute gout; asymptomatic, interual
or intercritical gout; and chronic tophaceous
gout.''6," After a gouty attack, 520/o of the patients
will have a recurrence in one year. Seven percent
will never have another attack, and the remainder
will have another between 2 and 10 years after the
first.' Approximately 70o/o of those suffering an
acute goury episode will go on to chronic tophaceous gout.11
Gout signifies acute inflammatory arthritis
with hyperuricemia, often followed by chronic
insterstitial nephropathy and urolithiasis. The hallmark of gout is hyperuricemia. However, elevated
levels of senrm uric acid are not always found
during an acute gouty altack, since urate diuresis
occurs as a result of the inflammatory response.
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Urate crystaTs attract leukocytes which engulf the
crystals. The crystals result in the release of
phagolysomal hydrolltic enzymes into the cell
causing cell necrosis. Cell death releases lysosomal
and cytoplasmic enzymes into the synovial fluid
causing an inflammatory response. Garrod, in 1859,
stated that uric acid crystals are the cause of gout
not a result of the inflammation.s
The gouty tophus is pathognomonic for gout.
Tophi are formed by mononuclear phagocytes
transporting urate and sequestering the crystals,

forming acini with monocytes and tissue
macrophages at the periphery. These tophi

continually grow by increasing the individual acini
size and incorporating adjacent acini.'2 Tophi are
usually found in articular cartilage, synovium,
tendon, bursae and pinnae.3 Common locations for
tophi are the ear, olecranon bursa, insertion of the
tendoAchilles, and on the extensor surfaces of
forearm and feet.3] Tophi located in the helix of the
ear is classic for stage four gout.1
Trauma often precedes an acute gouty attack.
There are several theories relating trauma as a
predisposing factor in acute gout. Trauma may
release urate crystals from tophi contained in the
surrounding tissue into the synovial fluid. Another
theory is that cafiilage stores urate that is released
with trauma causing super-saturation of the
synovial fluid precipitating crystals. The third is that
a joint effusion occurs with trauma, and the water
is reabsorbed more quickly than the solutes, again
resulting in super-saturation. Other physiologic
factors affect the onset of an acute gouty attack.
The decrease in temperature at distal limbs results
in decreased solubility and a lower saturation
point. Solubility is also dependent on pH. Wirh a
pH of 7.4 at 37 degrees centigrade, saturation
occurs at7.0 mg/dl.B
Complications of gout include degenerative
joint disease, pathologic fracture, avascular
necrosis, dissected popliteal cysts, paraparesis
secondary to extradural spinal involvement, gouty
nephropathy, carpal tunnel syndrome, chondrocalcinosis, and tendon ruptures.',2 Urolithiasis occurs
in 20o/o of gout patients, which is 200 times that
seen in the normal population. If the uric acid
serum levels are 1,2 or greater, the incidence of
renal stones increases to 50%.8

DIAGNOSIS
The usual presentation is a male with a peak
incidence at age 45, or in the case of women, 10
years after menopause. About 75o/o to 90% of cases
are monoafiicular and greater than 50o/o involve the

first metatarsophalangeal joint. The order of joint
involvement following the first metatarsophalangeal joint is the instep, ankle, heel, knee,
fingers, wrist and elbow.
Over 50% of the acute attacks involve the first
metatarsophalangeal joint. Nine out of ten gout
patients will suffer an attack at this level, at some
point. Acute gout is characterized by a sudden
increase in pain within minutes to hours, often at
night with a red, hot, swollen, painful joint. This
may follow trauma, surgery (usually the third to
fifth day), hear.1, alcohol consumption, infection,
stalvation, or tophi and uric acid urolithiasis.s
Asymmetric soft tissue edema of the involved joint
with red to purple color of the overlying skin is
characteristic of early gout.1,2 Radiographic changes
can be seen in bases of metatarsals, sacroiliac I'oint,
elbows, knees, ankle, and the metatarsophalangeal
joints.'Z'13

The ultimate diagnosis of gout is the observation of negatively birefringent crystals from a joint

aspirate.T Monosodium urate crystals are
considered mandatory for diagnosis by some
clinicians.6 They are negative birefringent 3 to 10
micrometer rods or needle like crystals with strong
birefringence and negative elongation. They
appear blue, perpendicular to the axis of the
vibrations of the compensatory, but yellow when
parallel to the axis.6 However these are present in
only 850/o of the cases.T The following is the list of
criteria proposed by Wallace, and modified by Star
for diagnosis of gout.7,'a
1. More than one attack of acute arthritis

2.

3.
4.
5.
6.
7.
B.
9.

Maximum inflammation developed
within one day
An attack of monoarticr-rlar arthritis
Redness observed over joints

Painful or swollen first metatarsophalangeal joint
Unilateral tarsal joint involvement
Unilateral first metatarsophalangeal joint
involvement
Suspected or confirmed tophus
Hyperuricemia
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10.

X-ray changes consistent with
asymmetric swelling
1,1,. X-ray changes consistent with subcortical cysts without erosion
12. Negative joint fluid culture for bacteria
during acute attack of arthritis.
Any sk of the preceding twelve criteria is
sufficient for the diagnosis of gout. Otherwise the
detection of urate crystals in joint fluid or a tophus
containing urate crystals alone supersedes the need
to fulfill the previous criteria. Using these
standards, sensitivity was 98%o in 778 patients with
gout, and specificity was 89% and980/o for those with
pseudogout and rheumatoid arthritis respectively.'

The role of hyperuricemia in gout

is

controversial. Hyperuricemia may not be present
during afr acute attack due to the previously
mentioned urate diuresis of the inflammatory
response. Gout does occur in 7,70/o of those with
serum uric acid levels greater than 6.0 mg/dl,
versus 35.70/o when it is greater than 8.0 mgldl in
males. The percentage is 0.70/o and 1%o respectively
in females.3 The New York classification for gout
eliminated the criteria of hyperuricemia, since it
was found to be only 50% sensitive.a Although not
always present during an acute attack, hyperuricemia does significantly raise the suspicion of
gout and is still considered a predisposing factor.
Creatinine concentration and 24-hour urinary
secretion of urate should be performed before and
after dietary restriction of alcohol and purines for
one week to determine the contribution of overproduction and undersecretion to hyperuricemia.
Over production results in 24-hour excretion of 600
mg per day, and under excretion less than 330 mg
per day.'o

-

RADIOGRAPHIC APPEARANCE

The characteristic "punched out l),tic lesions" of
articular bone at the margins of the bone or joint
are often present in gout. At the periphery of the
erosion, a margin appears to have been pushed
away from the bone by the encroaching tophus.
This overhanging bone is typically continuous with
the normal bone. In a series of gout patients with
bony erosions 40o/o (3f of 78 ) had this radiographic
presentation.ls Similar erosions are seen in
rheumatoid arthritis without the overhanging
margin, since they are caused by diffuse swelling of
the joint.15 Loss of joint space in gout is rare and it
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differentiate from rheumatoid
arthritis.' Erosions of varying appearance can be
found both periarticularly and along the long axis
of the bone. Asymmetric subchondral cysts and
erosions may be present on radiographs or MIU.2'16
Anklyosis as a result of gout is rare.1 In one case,
gout involving the proximal interphalangeal joint of
the finger showed increased soft tissue mass with
ligamentous disruption and bony erosion on MRI.'6

can be used

UNIUSUAL PRESENTATIONS OF GOUT

Gout may present as infectious arthritis. \trith a
high suspicion of gout, the clinical presentation,
the radiographs, and other findings, the diagnosis
of gout should be made in most cases. Trauma may

be a predisposing factor to both presentations.
Synovial fluid analysis is helpful in differentiating
between gout and infectious arthritis. A septic joint
produces a fluid with elevated leukoc),te count
greater than in gout with means of 73.4 and 13.3
709/L, and a lower glucose content 1.2 versus 4.8
mmol/L respectively. However, these values vary
considerably with overlapping, and should not be
used alone in differentiating befween gout and
infection. Monoarticular arthritis should not be
treated as infection without a positive gram stain or
culture.",'E
One case of gout of the tibial sesamoid has
been reported. In this case involving a collegiate
wrestler, the sesamoid was bipartite and stress
fracture was suspected. After 10 weeks, repeat radiographs showed cystic changes within the bone.
Sesamoidectomy was performed, yielding a white
chalky material which proved to be monosodium
urate crystals. Undiagnosed sesamoid pain is often
successfully treated with conseruative management.
Therefore, it is quite possible that other cases of
gout of the hallucal sesamoids have gone undetected. In cases of chronic sesamoid pain, gout
should be ruled out.'3
Gout may also present as an intraosseous
lesion. Intraosseous gout often involves the
metaphyseal and subchondrai areas of bone, since
uric acid crystals have a predilection for cartilage.
These lesions may have varying radiographic
appearances that mimic many different processes.
included in the differential diagnosis depending on
the radiographic presentation should be
osteoarthritis, rheumatoid arthritis, psoriatic
arthritis, pseudogout, giant cell tumor, primary
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bone or cartilaginous tumor, osteolytic metastasis,
bone infarction, osteomyelitis, or tuberculosis.
These lesions may be expansile, and due to their
Iocation, place the joint in jeopardy. Due to the
significance of the differential diagnosis and the
possibility of joint destruction, biopsy is recommended. In cases of gout, curettage of the urate
deposit is performed through a bone window. The
defect is packed with cancellous bone chips as
deemed necessary and the bone window is
replaced.'e
Gout and calcium pyrophosphate dihydrate
(CPPD) crystal deposition disease are difficult to
differentiate. CPPD crystal deposition disease does
not cause a systemic selum metabolic disturbance
associated with it. It is associated with hyperparathyroidism, hemochromatosis, hypophasphatasia,
hypomagnesemia, and hypothyroidism. The
deposition of CPPD crystals occurs almost exclusively
in articular and periarlicular tissue. As in gout, the
presence of crystals in the joint results in
inflammation and afthritis. About 500/o of CPPD crystal
deposition disease involves the knee, but may involve
the wrist, metacarpophalangeal 1'oints, elbows, shoulders, and only occasionally the first
metatarsophalangealjoint. The typical attack is not as
severe as seen in gout and presents more as a chronic
afthritis with osteoafthritis like symptoms. On
radiographic examination chondrocalcinosis with
punctate or linear calcification can be seen in the
knees, wrists, elbows, and pubic symphysis. Unlike
golrt, erosions are not present and joint space
narrowing is common. CPPD crystal deposition is
diagnosed with synovial fluid analysis. These crystals
have a rod or rhomboid shape unlike monosodium
urate crystals

TREATMENT OF GOUT
The goals of gout treatment are to decrease the
symptoms of acute gouty attacks, avoid recurrence,
minimize urate deposition in the kidney and
prevent renal stones.E

Asymptomatic Hyperuricemia
The treatment of asymptomatic hyperuricemia with
pharmacological agents is not recommended. The
low margin of safety of many of these agents
precludes it from use if the patients are asymptomatlc. In lieu of pharmacological treatment,
modifications of diet and lifestyle are suggested.7,2.

Acute Gout"
Colchicine, Colchicine is an antimitotic drug that
exerts its anti-inflammatory effect in fwo ways. It
inhibits crystal induced neutrophil production of
proinflammatory mediators such as crystal
chemotactic factor, interleukin-l and leukotriene84. Secondly, colchicine interferes with the
polymerization of tubulin dimers to form microtubules, thereby suppressing neutrophil migration,
chemotaxis, adhesion, and phagoc1tosis.7,11
Colchicine is prescribed as an initial dose of
0.6 to 1.2 mg then 0.5 to 0.5 mg every hour for B
hours then every 2 hours until there is no pain, or
there are symptoms of nausea, vomiting, or
diarrhea. The maximum tolerable dose varies
between 4 mg and 8 mg. Started within the first 12
hours, colchicine is 900/o effective. To avoid
gastrointestinal symptoms, it may be given IV 1 mg,
then a second dose after four of five hours. Dosing
should not exceed more than 3 mg per 24 hour
interual of IV colchicine.s'10,20
Besides the gastrointestinal toxicity, colchicine
may cause alopecia, bone marrow suppression, or
hepatocellular damage. Intravenous colchicine can
lead to irritation phlebitis, thrombophlebitis,
painful tissue necrosis and sloughing, median
nelve neuritis, and AV fistula formation. Patients
with hepatic or renal dysfunction ate at increased
risk for the aforementioned condition as well as
disseminated intravascular coagulation, oliguric
renal failure, seizures, and death. Therefore,
colchicine is not used in hepatic disease or in
decreased renal function of less than 50 mllmin.
Erythromycin and cimetidine may reduce the
metabolism of colchicine and increase its toxicity.s'r'zo Colchicine is not recommended for gout by
some due to its narrow margin of safety and the
efficacy of nonsteroidal anti-inflammatories.T,'0'"
IYSAIDs. Nonsteroidal anti-inflammatories
(NSAIDs) are the most common tfeatment for acute
gout. Many different NSAIDs have been used, but
no placebo controlled studies exist proving their
efficacy. NSAIDs have been shown to clinically
reduce the symptoms of acute gout. Although there
is no data comparing the efficacy of different
NSAIDs, indomethacin is most often prescribed.
The dose of indomethacin is 50 mg three or four
times daily. Phenylbutazone has fallen from favor
because of its ability to cause agranulocltosis and
aplastic anemia even with short term use.7-10,20
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The adverse affects of NSAIDs include peptic
ulcer disease, decreased glomerular filtration rate,
increased serum potassium, chronic renal failure,
interstitial nephritis, elevation in hypertension,
increased risk of cardiac failure, headaches, drowsiness and confusion. NSAIDs aher renal flow
thereby decreasing digoxin excretion. The use of
NSAIDs is contraindicated in the patient population
on warfarin due to its anticoagulation properties.'zO
Corticosteroi.ds and Corticotrophin. Most acute
gouty attacks can be controlled with NSAIDs or
colchicine. However, this therapy may be contraindicated or ineffective in some patients. In these cases
corticotrophin (ACTH), intra-articular corticosteroid
or systemic steroids are recoffinended.
The dosing of corticotrophin is 40 to B0 IU, IV

or as an IM gel with repeated dosing every 6 to lZ
hours as needed. \7hen given within the first 24 to
48 hours, the symptoms should subside in 3 hours.
Corticosteroids injected into the joint are useful in
cases of monoarticular gouty attacks. In these cases
methylprednisone 5 to 10 mg for small joints, and
20 to 60 mg for larger joints are suggested.
Otherwise triamcinalone 5 to 20 mg injected
directly into the joint. Joint infection may reduce
symptoms in 72 to 35 hours. Systemic steroids are
more often used in polyarticular gout. Oral prednisone is prescribed at doses of 30 to 50 mg for the
first three to five days and then tapered down over
7 to 70 days. Symptoms are reduced within 30
hours with oral treatment. No suppression of hypothalamus-pituitary-adrenal axis was obserued if
given 10 days or 1ess.7'8'10'20

Chronic or Interval Gout
The first line of treatment for interval gout is to
reduce or eliminate the secondary causes of gout
with the objective of limiting the number of gouty
attacks. Prevention of gout occurs with uric acid
levels less than or equal to 5.0 mg/dl. Tophi are
reduced with levels of 5.0 mg/dl. Life style
modifications and alternate therapies can be
successful in cases involving thiazide diuretics, 1ow
dose aspirin, laxatives, alcohol, obesity and high
purine diets, especially in cases of serum uric levels
of 9 to 10 mgldl. \Teight reduction should be done
slowly. Decreasing the purine content in a patient's
diet results in a decrease in serum uric acid of 0.6

to 1.8 mg/dl.

Treatment

of

hyperuricemia is
indicated when these changes do no not reduce
uric acid levels to 7.0 mg/dl. Other indications for
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treatment are 2 or more attacks, radiographic
evidence of gout or visible tophi.s'to'"
A major complication when starting antihyperuricemic drug treatment is the increased
frequency of gouty attacks for the first 6 to 72
months. This will occur in 100/o to 240/o of the
treated population. Prophylaxis of acute gout
should occur before reducing hyperuricemia. Some
suggest colchicine along with the urate lowering
medication to prevent attacks. The dosing for
prophylaxis is 0.5 to 0.6 mg once or twice daily.
Others recommend indomethacin over colchicine
for prophylaxis because of its potential
toxicitY.

r'a'to'rt'zt
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The patient should be made aware of the
significance of compliance with urate lowering
therapy and that it will be life long. In some cases
of resistant hyperuricemia, it r:;,ay be necessary to
combine allopurinol and uricosuric agents.1o
Uricosurics. Uricosurics are generally used for
under-excretion. They work by inhibiting post
secretary tubular reabsorption of filtered urate. The
most common uricosurics are probenecid and
sulfinpyrazone. Probenicid is titrated according to
serLrm uric acid level. Therapy is started with 250
mg twice a day and increased by 50 mg every week
to get urate levels below 6 mg/dl. The maximum
dose is 2 gm/day. The usual maintenance dose is
500 mg twice a day. Probenicid dosages of 1 gram
per day will decrease serum uric acid to 6.0 mg/dl
in 600/o of the patient and the same levels are
achieved with 2 grams in B5o/o of the patients.
Sulfinpyrazone is chemically related to phenylbutazone with no analgesic or anti-inflammatory
effects. It is three to sk times more potent than
probenicid. Because it extends the life span of
platelets, it is the preferred uricosuric drug in
patients with hypertension or other increased risks
for coronary artery disease. The recommended
starting dose is 50 mg bid and increased weekly to
titrate to the desired serum uric acid levels. The
usual dose is 300 to 400 mg per day;''o''u

Uricosuric drugs are contraindicated with
of less than 1 ml per
minute or a history of lithiasis. Uricosurics are
ineffective in the presence of decreased renal
function (<50 mllmin). Complications associated
with uricosurics include urate crystal deposition in
the renal tubules, colic, and ureter leading to
decreased renal function. This risk can be
minimized by slowly increasing the dose and
decreased urine production
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titrating it to the proper level. The patient must stay
hydrated to prevent urolithiasis. Sodium
bicarbonate dosed at 1 gram per day will also
provide an added margin of safety. Compliance is
important with uricosurics because patients are at

risk of crystalluria with each initiation

of

therapy.''r''0,'o

The most common side effecfs of uricosurics
include gastrointestinal symptoms and skin rash in
less than 70o/o of patients; therefore, they should be
avoided in patients with peptic ulcer disease.
Probenecid has rarely caused nephritic syndrome,
hepatic necrosis and aplastic anemia. Low dose
aspirin blocks the uricosuric effect of probenicid
rendering it ineffective.?
Xanthime Oxidase Inbibitors, Xanthine
oxidase inhibitors are commonly used for overproduction of urate. However, since they block the
final step in urate synthesis they are effective in
both under-excretion and over-production. They
decrease serum urate levels even in the presence of
renal failure. Allopurinol is the agent most often
used in treating hyperuricemia. It is very effective
in reducing hyperuricemia and may eliminate tophi
with extended therapy greater than six months.
The risk of precipitating an acute attack with
allopurinol can be minimized if low doses of 50 mg
to 100 mg are started with increases of 50 mglweek
with a maximum dose of 800 mglday. If greater
than 300 mg is necessary, divide the doses. It is
dosed at 300 mg per day leading to a serum uric
acid of less than 6.0 mg/dl in 850/o of the patients.
In many patients dosages of 100 mg to 200 mg/day
will accomplish the same objective. Dosing should

decreased in renal insufficiency since
oxlrpurinol is an active metabolite. A creatinine
clearance of 30 mllmin should be dosecl at 100
mg/day and 60 mllmin at 200 mg/day.r'8,102a

be

Allopurinol may cause hypersensitivity

reactions, skin rash, and gastrointestinal symptoms.
Exfoliative dermatitis and toxic epidermal
necrolysis have occurred with allopurinol therapy.
Ampicillin related skin rashes are more likely with
allopurinol. Other drug interactions include
theophylline and anticoagulants, which may have

an increase effect with concomitant
allopurinol. Allopurinol results in a

Lrse of
pruritic
maculopapular rash in 2o/o of the population which
increases to 20o/o in combination with ampicillin. A
more serious reaction is exfoliative dermatitis with
vasculitis, fever, liver dysfunction, eosinophilia, and

interstitial nephritis. More often these patients have
predisposing decreased renal function or are on
diuretics. Treatment consists of discontinuation of
allopurinol and/or oral prednisone. Desensitization
has been successful in some cases. Other adverse
affects of allopurinol include eosinophilia, acute
tubular necrosis, headache, drowsiness, hepatitis,
nausea, and diarrhea. These are most often related
to improper dosing.-,'0,'o

Uricosuric agents increase excretion of
oxypurinol, and allopurinol increases the levels of
uricosuric agents. Other drug interactions include
increasing the serum levels of mercaptopurine,
azalhioprine, theophylline, and oral anticoagulants
due to the inhibition of xanthine oxidase. Their
doses should be decreased with concomitant use of
allopurinol.7'0,'o

SURGICAL MANAGEMENT

Indications

for surgical intervention

include

Iimitation of function, pain, compression of nerwes,
draining sinuses predisposing to infection,
cosmesis, skin necrosis and high levels of body
Ltrate.23,2a Since surgery can cause an acute gouty
attack, prophylaxis is indicated which should
include two to three days of oral colchicine prior to
and five to seven days following surgery. The usual
dose is 1.5 to 1.8 mg daily in divided doses."''3''a
Tourniquets are not recommended in surgical
excision of tophi since arteriosclerosis often
accompanies gout and the compromised vasculature is often present when the skin is under
tension. Care is taken to prevent unnecessary
trauma to the tissues. Encapsulated tophi are
removed intact. In cases were vital stfl,rctures may
be destroyed in removing or reducing a tophus, it
is left in place. \[hen tendons are encapsulated, the
tophus is debrided down to the tendon's original
size. Partial reduction of a tophus is preferred
when the integrity of a bone or function of a joint
is in question. Extensive periosteal stripping should
be avoided, and bone grafting is not required. Joint
arthroplasty may be necessary when the tophi have
caused extensive joint damage. In certain instances,
the tophi may completely )eopardize a digit
requiring its amputation. Copious irrigation is
recommended to provide mechanical debridement
and dissolve the partially water-soluble urate
crystals. A minimum amount of suture is used in
closing, due to the compromised vasculature.
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and drains are often needed
secondary to the creation of dead space. \7et
dressings are helpful in drawing the secretions
away from the wound.21'23''a
When the tophi cause a draining sinus, it is
surgically enlarged to permit removal of the
tophaceous material. The same aforementioned
surgical principles for debridement are employed.
The wounds are left partially or totally open to
allow for granulation. Growth of granulalion tissue
will be retarded in the presence of urate crystals.
Wet dressings will help exude the remaining urate
when the entire tophus cannot be debrided.
Infected wounds should be packed open and
treated with proper antibiosis. Skin grafting or
delayed primary closure are helpful adjuncts in
accelerating the course of treatment.21,23'2*
Compression

lll

An open wound was present on the dorsomedial
aspect of the right first metatarsophalangeal joint
which was oozing serosanguinous discharge (Fig.
1). The presence of white chalky material which
appeared to be consistent with uric acid crystals
was noted. Structural examination revealed hallux
abducto valqus bilaterally, right greater than left.
The nails were dystrophic, and edema was
moderate in the lower leg bilaterally, right greater
than left. Pulses were 0/4 for both dorsalis pedis
and posterior tibial arteries. Subcutaneous deposits
were present in the right elbow and the extensor
surface of the right wrist.

CASE HISTORY
74-year-o\d Caucasian male with a chronic
history of gout, presented with a chief concern of
redness around the first metatarsophalangeal joint
of the right foot. The patient related that he had a
history of gouiy arthritis and kidney stones, and has
been told that "these all work together." The
patient had moderate discomfort with the foot and
related that the redness was getting progressively
worse. One month prior to admission, the patient
had been seen by two physicians at a medical
center where he was placed on IV antibiotics for
three weeks. He was subsequently discharged, and
followed by his primary care physician. Other past
treatments consisted of multiple medicines
for hyperuricemia, the names of which he did
not know.
The patient's history included congestive heart
failure, gout, degenerative joint disease, kidney
stones, hypertension, and arrhythmia's, hypothyroidism. The patient had been hospitalized on
three separate occasions for myocardial infarctions
in 1978, 1981, and 1984. The patient underwent a
quintuple bypass in 7984 and wrist surgery after a
motor vehicle accident three years ago. The
patient's list of current medications included
digoxin, captopril, allopurinol, naproxen, famotidine, levothyroid, probenecid, colchicine,
ciprofloxacin, furosemide, and metolazone.
Lower extremily examination revealed the
skin to be decreased in elasticity bilaterally. There
was significant e{rthema around the first metatarsophalangeal joint with moderate to severe edema.

A

Figure 1. Clinical photograph upon presentation.

Laboratory data showed the uric acid was
high normal 8.4 mg/dl. The BUN and creatinine,
chlorine, carbon dioxide, and alkaline phosphatase
lactate dehydrogenase, liver enzymes were all
moderately elevated. Hemoglobin and hematocrit
were slightly diminished.
Radiographic evaluation revealed significant
osteolysis of the first metatarsal head and base of
the proximal phalanx both medially and laterally,
with significant increased tumefaction around the
joint (Fig. 2). There was some osteolysis of the
head of the fifth metatarsal stafiing at the surgical
neck. Other erosions were noted at the medial
aspect of the fifth ray, third and fourth, and
laterally at the second and fourth metatarsal bases.
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was packed open with quarter inch plain packing
material. The proximal portion of the bone was
sent to pathology.
The pathology repofi indicated acute and
chronic inflammatory tophaceous gout. Soft tissue
inflammation edema and gramiation were found. No
microscopic evidence of osteomyelitis was found.
Four days following the partial first metatarsal
head resection, the patient underwent hallux
amputation, creation of a fully vascularized filet
flap and delayed primary closure. The entire distal
phalanx, including the nail plate was removed,
leaving tissue which was fully vascuTarized. The
remaining edges of the primary incision previously
performed four days eadier were removed back to
normal capillary bleeding. The proximal two-thirds
of the wound were initially closed using large
bolsters and then reinforced with multiple interrupted sutures. A distal flap was then created and
Figure 2. Preoperative radiograph with erosion,
osteolysis and destruction of the first metatarsophalangeal joint.

The assessment was cellulitis with gouty
arthritis of the first metatarsophalangeal joint of the
right foot. Medical assessment included coronary
afiery disease, arrhyhmia's, hypertension, urolithiasis, and hypothyroidism.
The patient was admitted for appropriate
antibiosis, vascular evaluation, and incision and
drainage. The patient had been previously treated
for Streptococcus mitis with IV antibiotics and then
oral cephalexin. The patient developed diarrhea on
the cephalexin and was placed on ciprofloxacin. As
an in-patient the patient was placed on intravenous
cephradine. The arterial doppler and venous reflux
studies were both within normal limits. The patient
was deemed an appropriate surgical candidate and
was scheduled for incision and drainage.
Intraoperatively, white chalky material consistent
with tophaceous gout was found to encompass the
first metatarsal head (Fig. 3). The material was
harvested from the wound (Fig. 4). It was deemed
necessary to resect three quarters of the first
metatarsal due to involvement of a significant
pofiion of the metatarsal shaft (Fig. 5). The wound

rotated superiorly, closing the entire wound
distally. Prior to entire closure, an elastic drain was
placed in the wound, exiting out of a separate
puncture wound on the inferior site of the foot.
The flup was then remodeled and primarily
repaired using multiple interrupted sutures. The
patient had an uneventful postoperative course
with complete healing of the incision site (Fig. 6).
One year postoperatively, the patient is ambulating

well and without complaint.

Figure J. Intraoperative photograph demonstrating the extent of the
tophaceous deposits.
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Figure 4. Harwested tophaceous deposits and

Figure 5. Postoperative radiograph.

portion of the first metatarsal.
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