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Multiple Gouty Tophi with Bone Erosion and Destruction:
A Report of an Early-onset Case in an Obese Patient
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Abstract

A 27 year-old severely obese man (BMI, 35.1) had hyperuricemia and multiple gouty tophi with bone ero-

sion and destruction, resulting in gait disturbance for 6 years after the early onset of gout at 21 years of age.
His hyperuricemia was associated with hyperinsulinemia in obesity and a genetic variant of the ABCG2 gene.
In addition, multiple gouty tophi with bone erosion and destruction might have been caused by hypoadi-
ponectinemia and the elevation of the patient’s pro-inflammatory cytokine (IL-1B) level with the accumulation

of visceral fat. In this case, bone and Ga-67 scintigraphy were useful for detecting the location and magni-

tude of gouty tophi.
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Introduction

Long-term hyperuricemia leads to gouty arthritis. Hyperu-
ricemia is triggered by several genetic factors as well as en-
vironmental factors such as the overconsumption of purine-
rich foods and alcohol. Recently, the prevalence of obesity
and obesity-related disease, including hyperuricemia has in-
creased (1).

On the other hand, gouty tophi formation is caused by
elevated serum uric acid levels, long-term gouty arthritis and
the non-treatment period, as reported by many studies (2, 3).
The prevalence of hyperuricemia and gouty arthritis has in-
creased in association with the degree of serum urate eleva-
tion in comparison to the previous decades. In contrast,
since hyperuricemia can be effectively controlled by urate
lowering therapy, opportunities to treat multiple gouty tophi
are decreasing. We herein report the case of a severe obese

patient who showed an early-onset gout attack and multiple
gouty tophi with bone erosion and destruction that devel-
oped over a short period.

Case Report

A 27-year-old man complaining of bilateral knee pain and
gait disturbance was admitted to our hospital. He had been
obese since childhood. His growth was normal and psycho-
logical disorders, including self-mutilation behavior had not
been observed. He had drunk alcohol by chance during the
previous 7 years. A member of his family had hyperurice-
mia without gout. The detailed information of his family
was unclear. At 21 years of age, he first displayed severe
knee pain and gout was suspected by an orthopedist. At the
time, he was treated with a painkiller but he had not re-
ceived any further treatment. Since then, he sometimes suf-
fered from pain. He had a history of excess dietary purine
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Figure 1.

Table 1.

Labolatory Data on Admission.

Hematological Data

RBC 538x10%/uL

Hb 16.0 g/dL

WBC 8,900 pL

Plt 24.1x10% /uL
Biochemical and Serological Data

TP 7.6 g/dL

Alb 4.6 g/dL

BUN 8 mg/dL

Cr 0.54 mg/dL

UA 9.7 mg/dL

Na 139 mEq/L

K 4.1 mEq/L

Cl 103 mEq/L

Ca 10.0 mg/dL

P 3.8 mg/dL

AST 15U/L

ALT 14 U/L

RF <10 U/mL

MMP-3 43.2 ng/mL

Adiponectin 1.63 pg/mL

IL-1B 33 pg/mL

PTH 46.6 pg/mL

BAP 15.4 ng/L

PINP 54.8 pug/L

ocC 2.7 ng/mL

TRACP-5b 1,620 mU/dL

U-DPD 9.5 nmol/mmoL Cr

I-CTP 13.0 ng/mL

1,25(0H),D, 39 pg/mL

25(0H)D 9 ng/mL

Urinalysis

PH 5.5
Protein -)
Glucose -)
segment cast (-)
yGTP 52U/L
LDH 175 U/L
ALP 261 U/L
T-chol 213 mg/dL
LDL-c 83 mg/dL
HDL-c 31 mg/dL
TG 757 mg/dL
FPG 98 mg/dL
HbAlc 5.4%
F-IRI 10.0 pU/mL
CRP 0.31 mg/dL

(<10 U/mL)

(35.2-123.8 ng/mL)

(>4.0 pg/mL)

(<10 pg/mL)

(10-60 pg/mL)

(3.7-20.9 pg/L)
(19.5-71.2 pg/L)
(8.3-32.7 ng/mL)
(170-590 mU/dL)
(2.1-5.4 nmol/mmoL Cr)
(<4.5 ng/mL)

(20-60 pg/mL)

(7-41 ng/mL) (): normal range

IRI: immunoreactive insulin

MMP-3: Matrix Metalloproteinase-3

BAP: Bone Specific Alkaline Phosphatase
PINP: N-terminal propeptide of type I collagen

OC: osteocalcin
TRACP-5b: tartrate-resistant acid phopshatate-5b
U-DPD: urinary deoxypyridinoline

I-CTP: carboxyterminal telopeptide of type I collagen

b)

A photograph of the bilateral hands and knees.

consumption prior to his first gout attack at 21 years of age.
Following the attack, he reduced his excessive intake of pu-
rine rich foods such as beef, seafood, liver and organ meats;
his intake of calories from other sources remained excessive.
At 27 years of age, he consulted an orthopedist about gait
disorder due to the limited movement of his knee joint. The
physician pointed out gout and hyperuricemia. He was then
transferred and admitted to our department to undergo fur-
ther examination and treatment for severe hyperuricemia.

On admission, he was 173 cm tall and weighed 106 kg
(body mass index: 35.4 kg/m’). He had severe obesity with
visceral fat accumulation (visceral fat area, 176 cm’ >100
cm’). His blood pressure was 131/75 mmHg, his pulse rate
was 82/min, and his body temperature was 36.3°C. Radiog-
raphy of the thorax and an electrocardiogram revealed nor-
mal findings. The joints of the bilateral fingers and knees
had rubor and swelling (Fig. 1). The results of the labora-
tory tests at admission summarized in Table 1, the patient
had severe hyperuricemia (uric acid, 9.7 mg/dL), and his
CRP level was slightly elevated (0.31 mg/dL). An examina-
tion of the patient’s bone metabolism revealed an elevated
TRACP-5b level (bone resorption marker), but the patient’s
BAP (a bone formation marker), Ca, P and vitamin D levels
were all within the normal ranges. The patient’s rtheumatoid
factor (RF) and matrix metalloproteinase-3 (MMP-3) were
also within the normal ranges. His serum adiponectin level
was decreased and his interleukin-1p level was elevated in
comparison to the normal ranges.
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Figure 2.
nance imaging of the right knee joint.

Figure 3. The histological examination of a punch biopsy
specimen from the patient’s right elbow. A representative He-
matoxylin and Eosin staining section is shown.

A plain radiograph of the right knee showed a punched-
out lesion characterized by gouty tophi (Fig. 2a, arrows).
T1-weighted magnetic resonance imaging (MRI) of the left
knee, revealed that the nodule had a low signal intensity
(Fig. 2b, asterisk), indicating bone erosion and destruction
(Fig. 2b, arrows).

A needle biopsy specimen taken from his right elbow
showed deposits of an amorphous material that consisted of
urate crystals (Fig. 3, asterisk) surrounded by granulomatous
inflammation (Fig. 3, arrows). These histological features
were compatible with a gouty tophus.

*"Tc HMDP bone scintigraphy showed severe accumula-
tion in the joints of both knees and ankles and in the right
elbow joint and the left second metacarpophalangeal joint.
“"T¢c HMDP bone scintigraphy also revealed moderate accu-
mulation in both sternoclavicular and shoulder joints and the
right carpometacarpal joint (Fig. 4a). Ga-67 citrate scintigra-
phy showed the abnormal accumulation in similar sites,
which corresponded to the abnormalities on *"Tc HMDP
bone scintigraphy (Fig. 4b). Abdominal echography revealed

DOI: 10.2169/internalmedicine.56.7923

b)

a) A lateral radiograph of the right knee joint. b) Sagittal T1-weighted magnetic reso-

right renal calculi of approximately 1 cm in diameter.

The 24-hour urinary uric acid excretion (UUAE) of the
patient ranged from 381 to 792 mg/day during hospitaliza-
tion. Thus, the UUAE values were not as high as the cut-off
point (880 mg/day/1.73 m’) proposed in a previous
study (4). On the other hand, the renal clearance of uric acid
(CUA) and the renal clearance of uric acid per creatinine
clearance (fractional excretion of uric acid, FEUA) were re-
duced (CUA 1.91 to 4.15 mL/min, FEUA 1.72 to 2.28%, re-
spectively) (Fig. 5a). The plasma levels of hypoxanthine and
xanthine were 0.028 mg/dL (reference value, 0-0.05 mg/dL)
and 0.0088 mg/dL (reference value, 0-0.31 mg/dL), respec-
tively. The HPRT gene and its associated activity were nor-
mal. Genetic variants of the ABCG2 genes (c.376C>T,
¢.421C>A) and SLC16A9/MCT9 (c.773C>A) were detected,
whereas other serum uric acid-related genes such as Uro-
modulin, SCL17AINPT1, SLC17A3/NPT4, and ABCC4/
MRP4 gene mutations were not detected (5-8). These find-
ings were likely to be associated with the elevation of the
patient’s serum level of uric acid.

After hospitalization, the patient first underwent diet ther-
apy (2,000 kcal/day) without medication for hyperuricemia.
However, his serum UA levels remained high. Thus, on the
40th day of hospitalization, the use of pharmacological
urate-lowering therapy was initiated. Because of his renal
calculi, treatment with a xanthine oxidase inhibitor (fe-
buxostat, 10 mg per day) was initiated (Fig. 5a). After dis-
charge, the dose was increased, and his UA level gradually
decreased. However, his UA level remained at 8.5 mg/dL
despite the use of febuxostat (60 mg per day). On day 286,
additional treatment with benzbromarone (25 mg per day)
was initiated because his FEUA had remained low. His
FEUA increased to 5.25% and his UA level decreased to 6.1
mg/dL. after the use of benzbromarone (50 mg per day)
(Fig. 5b and Table 2).
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Figure 4. Whole body scintigraphy. a) **"Tc HMDP bone scintigraphy. b) Ga-67 citrate scintigra-

phy.

Discussion

The clinical course of this case provided two interesting
findings. The first finding was the early onset and relatively
acute progression of gout. The second was multiple gouty
tophi with bone erosion and destruction. Patients with multi-
ple gouty tophi are rarely encountered because hyperurice-
mia can now be effectively treated. However, this patient de-
veloped multiple gouty tophi over the course of only 6
years. Moreover, it was also interesting that inflammation
and bone lesions due to gouty tophi could be detected
throughout the whole body on nuclear images.

The etiology of the patient’s severe hyperuricemia and
gout was considered to include mutations of his uric acid
transporters and severe obesity. In the present case, an
ABCG2 gene mutation and a variant of SLC16A9/MCT9
were detected. Matsuo et al. reported that ABCG2 gene mu-
tations were present in 78.6% of gout patients, and that the
presence of the minor alleles of Q126X and Q141K leads to
a remarkable decrease in the function of ABCG2. These
dysfunctional genotype combinations lead to a more than
75% reduction in the function of ABCG2, and markedly in-
crease the gout risk, conferring an OR of 25.8 (9). In addi-
tion, Matsuo et al. reported that severe ABCG2 dysfunction
(25% of function) leads to a significant increase in the risk
of early-onset gout, with an OR of 22.2 (10). The age of
onset in patients with severe ABCG2 dysfunction is 6.5
years younger than that in patients with full function (10).

Furthermore, Nakayama et al. reported that a genetic variant
of SLCI16A9/MCT9 slightly increased the risk of hyper-
uricemia and gout (11), suggesting that the patient’s
SLC16A9/MCT9 mutation had a limited role in his hyper-
uricemia and gout. Although ABCG2 dysfunction has been
reported to increase UUAE (12), the UUAE of the patient in
the present case did not increase during the clinical course.
Thus, it is suggested that other mechanisms, in addition to
ABCG2 dysfunction, were important in the uric acid me-
tabolism of the present case. We therefore hypothesized that
that the patient’s hyperuricemia and gout might have also
been caused by his severe obesity. Hyperuricemia has previ-
ously been reported to be associated with the impaired renal
clearance of uric acid in severely obese subjects (13, 14). In
addition, we reported that both the visceral fat area and the
serum adiponectin concentration were significant explana-
tory variables for serum uric acid levels (15). Moreover, the
change in the visceral fat area was corresponded to the
changes in serum uric acid levels over a one-year period in
general subjects (15). Several studies have reported that hy-
perinsulinemia might contribute to a mechanism of impaired
renal clearance of uric acid in obese subjects (14, 16, 17). In
the present patient, it is suggested that severe obesity with
visceral fat accumulation and hyperinsulinemia were consid-
erably associated with the etiology of hyperuricemia through
the decreased renal clearance of uric acid (CUA and EFUA).
Since, ABCG2 dysfunction is reported to decrease the renal
clearance of uric acid (18), the patient’s hyperuricemia
might have been partly affected by the decreased renal clear-
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a)
Admission Discharge
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(mg/day) 501 403 792 381 464 (400-800)
CUA (mL/min) 213 4.15 1.91 2.74 (7.3-14.7)
FEUA (%) 1.72 2.28 1.98 1.82 (5.5-11.1)
b)
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Figure 5. A summary of the clinical course. a) The clinical course in the hospital. b) The clinical
course in the overall treatment period.

Table 2. Clinical Course of Indices Related to Excretion of Uric Acid.

Day 7 11 25 42 376 397

Reference Range
UUAE (mg/kg/h) 017 033 016 020 019 0.34 (0.483-0.509)

CUA (mL/min) 213 415 191 274 3.61 240 (7.3-14.7)

FEUA (%) 172 228 198 1.82 257 525 (5.5-11.1)
ance derived from his ABCG2 dysfunction, in addition to In the present case, it was clinically interesting that multi-
his severe obesity. ple hot spots in whole body were detected on nuclear imag-
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ing, which showed the existence of inflammation (Ga-67
scintigraphy) and bone lesions (*"Tc HMDP bone scintigra-
phy) due to gout. Chowalloor et al. reported that bone scans
are highly sensitive but not highly specific in detecting osse-
ous abnormalities (19); although a few reports have already
described the evaluation of gouty tophi on nuclear imag-
ing (20-23). The scintigraphic findings in the present case
were helpful for the assessment of the location and magni-
tude of gouty arthritis and tophi (19). Follow-up Ga-67 scin-
tigraphy performed one year after discharge still showed
multiple hot spots in the bilateral knee and ankle joints in
spite the fact that there was no symptomatic gout attack. It
is therefore possible that nuclear imaging is useful for as-
sessing the recovery phase of gout after urate lowering ther-
apy.

The mechanism through which gouty tophi with bone de-
struction developed in the present patient is considered to
involve the activation of osteoclasts because of the elevation
of bone resorption markers such as TRACP-5b. Dalbeth et
al. demonstrated, through the use of cell culture experi-
ments, that MSU crystals promoted the formation of osteo-
clasts through the inhibition of osteoprotegerin, which is
known to suppress the differentiation of osteoclasts (24). In
the present case, the elevation of the patient’s bone resorp-
tion marker levels might imply that enhanced osteoclasto-
genesis was involved in the development of bone erosions
and destruction. In addition, it is reported that increased lev-
els of pro-inflammatory cytokines such as interleukin (IL)-
1B are also associated with the development of bone erosion
and destruction (25-27). The levels of these cytokines are
elevated in obese subjects. Thus, we suggested that severe
obesity-related pro-inflammatory cytokine (IL-1PB) elevation
partially contributed to development of bone erosion and de-
struction in the present case. Furthermore, adiponectin is
also associated with the bone metabolism. Oshima et al. re-
ported that adiponectin increased bone mass by both sup-
pressing osteoclastogenesis and activating osteoblastogene-
sis (28). In the present case, the serum adiponectin level was
decreased; thus, hypoadiponectinemia might have also been
partially involved in bone absorption.

Collectively, in addition to the patient’s ABCG2 (and
SCL16A9/MCT9) gene mutations, his severe obesity and
visceral fat accumulation, hyperinsulinemia and hypoadi-
ponectinemia might have led to the development of severe
hyperuricemia and the early onset of multiple gouty tophi
with bone lesions, which resulted in gait disturbance, over a
period of only 6 years. Thus, the early diagnosis of gout and
the early initiation of an appropriate therapy for hyperurice-
mia are very important when orthopedists and physicians
encounter patients with severe obesity and arthritis.

Conclusion

We reported an unusual early-onset case (21 year of age)
of multiple gouty tophi including bone erosion and destruc-
tion a short period after (6 years) the initial manifestation of

gouty arthritis. It is possible that the combination of severe
obesity, hypoadiponectinemia and the mutations of genes in-
volved in uric acid transport led to severe hyperuricemia and
multiple gouty tophi with bone lesions in the present case.
In the present case involving a patient with gouty arthritis
and multiple gouty tophy, whole body scintigraphy was use-
ful for investigating the patient’s condition and for assessing
the location and magnitude of his multiple gouty tophi.
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