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a b s t r a c t 

We present the case of a 60-year-old man with a history of severe tophaceous gout with 

polyarticular involvement who came to the emergency room due to direct trauma to the 

right forearm and knee. The knee X-ray and CT scan showed a lateral tibial plateau fracture 

characterized by the presence of a lytic bone lesion. The presence of a solid neoplasm was 

ruled out and a CT-guided biopsy was performed. Histological evaluation revealed findings 

typical for an advanced intraosseous gout. As there was no significant risk of progression 

of the lytic lesion, the fracture site was treated conservatively. This case is unique in the 

literature in terms of location and should be considered as an atypical site of intraosseous 

gout. Proper differentiation of a pathological fracture on an intraosseous gout location from 

a neoplastic lesion is essential to choose the correct therapy. 

© 2022 Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

Case report 

Background 

Gout is a common inflammatory disease caused by microcrys-
tal deposition with an increasing incidence in Western popu-
lations due to the increase in predisposing conditions and risk
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factors such as metabolic syndrome. The disease is character-
ized by a state of hyperuricemia (caused by hypo excretion or
overproduction of uric acid) resulting in intra-articular depo-
sition of urate crystals. Bone erosion is a frequent occurrence
in the joint manifestation of gout and has distinctive features
that allow it to be diagnosed either by radiography or CT scan.
Based on the few cases described in literature, the most fre-
quent sites of pathological gouty fracture are the femoral neck
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Fig. 1 – Radiography acquired in latero-lateral (A) and antero-posterior (B) projection. At the lateral tibial plateau there is a 
radiolucent approximately round gap (arrowheads) where a fracture (arrow) has occurred. In this case the initial diagnosis 
was a pathological fracture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and the patella. To our knowledge a tibial fracture due to in-
traosseous gout has never been described. We report a case of
atypical location of gout simulating a neoplastic lesion. 

Case Presentation 

We present the case of a 60-year-old man with a history
of severe tophaceous gout with polyarticular involvement
treated with colchicine and phlebuxostat for about 9 years.
The patient came to the emergency room following a synco-
pal episode with a ground fall and direct trauma to the right
forearm and knee. 

At clinical evaluation, the patient was unable to stand
due to knee pain and, for this reason, an X-ray study of the
joint was requested. The blood tests on admission showed
no significant alterations except for a modest reduction in
hemoglobin (9.8g/dl) in a picture of multifactorial anemia re-
lated to renal insufficiency and iron deficiency and a slight
increase in creatinine (1.29mg/dl) and lactate dehydrogenase
(247U/L). 

The knee X-ray ( Fig.1 ) showed a lateral tibial plateau frac-
ture characterized by the presence of a lytic bone lesion. The
fractured limb was initially protected with a plaster cast as
the diagnostic process continued. A non-contrast CT scan was
then performed with the dual purpose of better defining the
morphology and degree of intraarticular extension of the frac-
ture as well as the matrix characteristics of the lytic lesion. 

The CT confirmed intraarticular fracture extension to the
lateral tibial plateau and both intercondylar spines and con-
firmed the presence of a focal lytic lesion with dimensions of
29 × 27 × 26mm and non-sclerotic "map-like" margins, de-
termining cortical bone thinning along the tibial posterior as-
pect ( Figs. 2 B, C and, D). There was no evidence of periosteal
reaction or signs of trabecular oedema. The lesion matrix
showed solid characteristics (variable density between 50—
90 HU) without evidence of intralesional calcifications. A pic-
ture of severe osteoporosis, diffuse vascular calcifications of
the popliteal axis and a fair amount of intra-articular effusion
were also described. 

Bedside ultrasound showed the presence of diffuse pe-
riarticular microcrystalline deposits on the patellar carti-
lage and on both menisci, without signs of active synovi-
tis, characteristic of the known disease apparently not in
active stage. 

To exclude the presence of underlying solid neoplasm,
the patient underwent a total body CT scan with contrast
medium. However, the presence of macroscopic tumor lesions
could not be documented. Tumor markers, free chains and
Bence-Jones protein assays performed later also proved nega-
tive and ruled out the presence of multiple myeloma or a soli-
tary plasmacytoid lesion. 

Hence the indeterminate nature of the lesion, biopsy was
essential to ascertain with certainty its nature. A CT-guided
biopsy ( Fig.2 a) was then scheduled and performed approxi-
mately 45 days after diagnosis by an interventional radiologist.
An 18G biopsy needle was used with a posterior-lateral ap-
proach with prone patients and 3 tissue samples were taken. 

While waiting for the biopsy, control X-rays did not show
any misalignment of the fracture segments and the patient
was progressively weaned from the plaster cast, first with
an articulated brace, introducing physiotherapy and, later,
also with load allowance (about 2 months after the traumatic
event). ( Fig.3 ) 

Histological evaluation revealed the presence of polycyclic
aggregates of crystalline material surrounded by macrophages
and giant cells within a trabecular bone with extensive os-
teoclastic rearrangement. The findings were typical for an ad-
vanced intraosseous gout (intraosseous gouty tophus). 
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Fig. 2 – CT study performed as confirmatory diagnostic examination following radiography (A,B,C). The study was 
performed in an urgent fashion without administration of iodinated contrast agent. In images (A), (B) and (C) the lytic lesion 

at the proximal epiphysis of the tibia is clearly evident (arrowheads) occupied by dense, solid-looking material (star). The CT 

scan confirms the presence of the pathological fracture already evident on the radiographic examination (arrow). It also 

showed the presence of joint effusion (white dots) and accumulations of slightly hyperdense material in the extraarticular 
region (curved arrows). The definitive diagnosis required a CT guided biopsy (D) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As there was no significant risk of progression of the lytic
lesion, given the patient’s general condition and the nature of
the lesion, the fracture site was treated conservatively by pre-
scribing progressive loading and better control of the under-
lying disease by medical therapy. At 4 months, the clinic was
good, he could walk painlessly, and his articular range of mo-
tion was complete. X-ray examination showed complete con-
solidation of the fracture 

Discussion 

Bony hyperlucency on standard radiographs is the first step to
a wide range of diagnoses. Differential diagnosis includes de-
generative, infectious, inflammatory, metabolic and tumoral
changes. 
Bone erosion is a frequent occurrence in the joint manifes-
tation of gout. The bone lesion appears lytic, with sharp mar-
gins without buttress reaction; sometimes interruption of the
bony cortical may be observed. 

Tophi are seen as discrete masses with a density of 160–
170 HU. In recent years, Dual Energy CT (DECT) has emerged
as a useful tool in the diagnosis of gout. Several studies have
proven the utility of DECT in assessing urate deposits among
patients with tophaceous gout, providing noninvasive diagno-
sis an also estimating tophus volume with good reproducibil-
ity. In some researches, DECT found high sensitivity (0.90) and
specificity (0.83) for diagnosing gout versus other types of in-
flammatory arthritis [1] . It has also been included in the 2015
ACR/ EULAR Gout Classification criteria [2] 

Gout is undoubtedly a widespread condition with an in-
cidence of 1.4:1000/y in women and 4:1000/y in men (gender
ratio F:M = 1:2,8) [3] , while advanced manifestations of the
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Fig. 3 – Radiography acquired in antero-posterior (A) and latero-lateral (B) projection. Fracture follow-up at four months after 
trauma, with the patient correctly treated pharmacologically, demonstrated complete healing of the fracture site 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

disease are less and less frequent. It predominantly affects
young adults (median age: 28 years) and often correlates with
1 or more of the following risk factors: hyperuricemia, genetic
factors, dietary factors, alcohol consumption, metabolic syn-
drome, diuretic use, renal disease [3] . 

The treatment is based on non-steroidal anti-
inflammatory drugs (NSAIDs) and colchicine in the acute
phases, shifting to long-term urate-lowering therapy in the
chronic setting. 

Medical therapy can in fact control blood uric acid levels
by preventing the deposition of crystals in the joints, excre-
tory system and soft tissues of the body [4] . Tophi not usually
appear on physical or radiographic examination until 10–12
years after onset of gout. 

Evidence of a pathological fracture cannot avoid including
in the diagnostic pathway the exclusion of possible primary
tumor lesions or the presence of a plasma cell lesion. 

In the present case, the finding of atypical site of gout was
evident, but the extreme rarity of a tophaceous intraosseous
tibial lesion (never reported) made it necessary first to exclude
the most probable differential diagnoses and then to confirm
the presence of uric acid crystals in the intraosseous site. 

The presence of urate crystals seems to cause a reduc-
tion in osteoblastic activity in favor of osteoclastic activity.
Repeated minor traumatic events in the anatomical regions
affected by the presence of gouty tophi could stimulate the
release of these crystals, leading to bone erosion and subse-
quent fragility fractures [5] . 

Although reported articles have demonstrated an in-
creased prevalence of fractures especially in certain cate-
gories of gout patients [6] , the authors generally agree that
the disease is not associated with an increased fracture
risk, and that medical therapy aimed at reducing uric acid
has no obvious benefit in preventing significant skeletal
events [7–9] . 
In addition, the cases of tophaceous fractures described
in the literature were predominantly located in the patella,
femoral neck and hip [ 5 ,10–12 ]. 

Another key aspect is the importance of careful differen-
tial diagnosis between gouty and neoplastic processes. While
high uric acid levels in association with clear radiological find-
ings may avoid biopsy, it must be considered necessary in case
of low uric acid levels [ 10 ,12 ,13 ]. The differential diagnosis is
essential because the treatment of secondary bone neoplastic
lesions and myeloma is obviously different from that of gouty
lesions. Leaving aside the systemic aspects, which include
staging and treatment of the primary tumor with possible
indications for chemotherapy, radiotherapy, or immunother-
apy, it is necessary to consider that bone metastases of the
long bones often lead to pain and pathological fractures. Local
treatment consists of radiotherapy or surgery and treatment
strategies are strongly based on the risk of the fracture and
expected survival. 

Main surgical treatment options to chose from are plate fix-
ation, intramedullary nails and (endo) prosthesis. The choice
among those depends on the localization, extent of involved
bone, and expected survival. In case of large lesions adjuvant
cement should be considered in for better stabilization [14] . 

The aim of palliative surgery is usually to eliminate pain
and to allow the patient to regain his/her mobility as well as
to improve the quality of life through minimally invasive tech-
niques using life-long durable devices [15] . 

Conversely, according to the literature, the treatment of in-
traosseous gouty lesions is significantly different. Conserva-
tive medical treatment has to be the first treatment choice,
whereas surgery of intraosseous tophi lesions should be per-
formed only in cases of chronic pain resistant to medical ther-
apy, in case of complications such as over infection, in cases of
destructive arthritis or in cases of rapidly growing gouty tophi
[15] . 



1184 R a d i o l o g y  C a s e  R e p o r t s  1 7  ( 2 0 2 2 )  1 1 8 0 – 1 1 8 4  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The presence of gouty tophi at the large joints may, in
fact, cause chronic pain, necessitating surgical treatment of
these lesions. The first-choice therapy for painful gouty tophi
is curettage and bone grafting. Significant joint erosion may,
however, weaken the bone, necessitating preventive osteosyn-
thesis treatment, always combined with medical therapy to
control blood levels of uric acid [16] . 

In case of delayed surgery, the first choice treatment is the
curettage of the lesions, leaving prophylactic osteosynthesis
only for the rare cases of major bone erosion [17] . In our case,
the patient’s pain resolved within two weeks after the trauma
and, once a definite diagnosis of intraosseous gout was ob-
tained, he was treated conservatively in line with the meth-
ods described in literature. In our case, the decision for con-
servative treatment was made for several reasons such as the
patient’s comorbidity and the "fracture personality" which ap-
pears to be stable. 

Generally speaking, local prognosis is good but it must be
taken into account that gout appears to be an independent
risk factor for all-cause mortality and cardiovascular disease
mortality and morbidity [3] . 

Conclusion 

This case reports of an atypical site of intraosseous gout.
Proper differentiation of a pathological fracture on an in-
traosseous gout location from a neoplastic lesion is essential
to choose the correct therapy. The treatment of a fracture aris-
ing on a gouty tophus is not dissimilar to that of a simple trau-
matic fracture. 

Patient consent 

Written informed consent was obtained from the patient. 

Human and animal rights 

Ethical approval has been exempted by our institution as this
publication is a case report and not a randomized trial or a
case series, provided that the patient gave her written consent
both for operation and the publication of this case. 

Ethics approval 

All procedures performed in studies involving human partici-
pants were in accordance with the ethical standards of the in-
stitutional and/or national research committee and with the
1964 Helsinki Declaration and its later amendments or com-
parable ethical standards. 
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