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Simple bone cyst of the talus associated with tophaceous invasion: A case report
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Intraosseous gouty tophus is a very rare condition, and only three cases involving the talus with cystic
formation have been reported in the literature. We identified a simple cystic lesion of the talus
complicated by secondary intracystic gouty tophus deposition. The lesion was treated with total curet-
tage and filled with a bony substitute of calcium sulfate pellets impregnated with autogenous bone
marrow. At the 1-year follow-up, the patient demonstrated a good range of motion of the ankle joint. He

was asymptomatic, and the radiographs showed total filling of the cyst with good bony union.
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1. Introduction

Gout is a common metabolic disorder characterized by hyper-
uricemia and monosodium urate crystal deposition in peripheral
joints or connective tissues. Gout may present clinically as an acute
attack of asymmetric polyarticular arthritis and appear radiologi-
cally similar to a solitary bone neoplasm or bone cyst. Intraosseous
gouty invasion has been reported affecting the patella,' clavicle,?
femoral condyle,> vertebral bodies,* and the talus.”> There have
been three cases reported in the literature, describing gouty inva-
sion of the talus with the formation of a cystic lesion. Two of these
cases were treated with total curettage or arthroscopic debride-
ment; the other was treated with total curettage and filling of the
cavity with calcium phosphate cement.®~8 Frykberg and Noe have
also described a diabetic patient with gouty invasion of the talus.’
However, in this case, the patient was treated medically and was
lost to follow-up.

Here, we report a case involving a 43-year-old man with
a simple cystic lesion of the talus accompanied by deposition of
gouty tophi in the cyst. The lesion was treated with total curettage
and filled with a bony substitute of calcium sulfate pellets
impregnated with autogenous bone marrow. To the best of our
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knowledge, this is the first report of a simple bone cyst complicated
by intracystic gouty tophus deposition.

2. Case report

A 43-year-old man presented for a routine physical examination
in April 2008 and complained of right ankle pain for 1 month that
occurred while walking. Past medical history was remarkable for
gouty arthritis diagnosed 3 years earlier. He had been treated
intermittently for acute gouty attacks involving the right first
metatarsophalangeal joint. However, he had experienced no recent
gouty attacks and was not taking medication for hyperuricemia.
Treatment for his ankle pain included rest and non-steroidal anti-
inflammatory agents; however, his pain persisted. The patient
denied other systemic diseases, history of alcohol or drug abuse, or
recent trauma.

On physical examination, the right ankle joint showed no
erythema or edema. A normal gait was observed. Full range of
motion (ROM) was noted at the ankle joint. Local tenderness was
identified over the anteromedial aspect of the right ankle and was
exacerbated with forceful inversion or dorsiflexion of the ankle. The
American Orthopaedic Foot and Ankle Society (AOFAS) Clinical
Rating System score (ankle—hindfoot scale) was 71 points (pain:
20; function: 41; alignment: 10).1°

The patient was afebrile on presentation, and laboratory tests
demonstrated a normal white blood cell count, C-reactive protein,
and erythrocyte sedimentation rate. The serum uric acid level was
slightly increased at 7.5 mg/dL (normal: 3.4—7.0 mg/dL). Plain
radiographs of the right ankle joint showed a 27 mm x 19 mm
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osteolytic lesion with a sclerotic margin over the posteromedial
aspect of the right talus (Fig. 1). Computed tomography (CT) also
confirmed the presence of a lobulated osteolytic lesion with
a sclerotic rim in the same portion of the talus (Fig. 2). The absence
of contrast enhancement, calcified matrix, and a fluid—fluid level
on CT led to the preoperative diagnosis of an intraosseous ganglion
or a simple bone cyst."? The diagnosis of intraosseous gouty
tophus deposition was not considered before surgical intervention
based on the imaging studies.

2.1. Surgical technique

To confirm the diagnosis of this lytic lesion, we performed
intralesional excision and curettage of the bone tumor under spinal
anesthesia, with an ipsilateral pneumatic thigh tourniquet to aid
hemostasis. A vertical incision approximately 5 cm long was made
across the anterior aspect of the ankle. The dorsalis pedis bundle
and the deeper part of the anterior tibial nerve were identified
between the extensor hallucis longus and extensor digitorum
tendons during this anteromedial approach to the right ankle joint.
The deep fascia and capsule were opened, and a cortical window
(10 mm x 10 mm x 5 mm) was made at the anteromedial aspect of
the talar neck near the joint cartilage over the body of the talus.

Curettage was performed, and yellowish, highly viscous
mucinous material within the cyst was removed. The cystic cavity
was found to be intact without subchondral defect or collapse. The
lesion measured approximately 28 mm x 20 mm x 25 mm. Addi-
tionally, several calcified spots were noted in the surrounding soft
tissue. Synovial biopsy and crystal analyses were carried out, and
polarized microscopy confirmed the presence of negative bire-
fringent, needle-like crystals of monosodium urate consistent with
crystalline synovitis. Tophi depositions with chronic synovitis were
noted in the right ankle joint.

Histological examination of the jelly-like mucinous tissue
removed from the cystic lesion showed myxoid content with
fibrinoid necrosis and focal, pale-pink amorphous crystals sur-
rounded by histiocytes and foreign body giant cells (Fig. 3). Fibrotic
tissue without lining epithelia and trabecular bone with focal
necrosis were also identified, which confirmed the diagnosis of
a simple bone cyst with secondary intracystic gouty tophus depo-
sition. Approximately 10 mL of autogenous bone marrow harvested

Fig. 2. Computed tomography of the right talus. (A) The coronal section showed
a lobulated osteolytic lesion with mild sclerotic margin over the medial aspect of right
talus (arrow). (B) The sagittal section showed the lytic lesion with sclerotic rims in the
same area as seen in the radiographs.

from the anterosuperior iliac spine mixed with 2 mL Osteoset bone
graft substitute implantation (calcium sulfate pellets; Wright
Medical Technology, Arlington, TN, USA) was packed into the cavity.
The 10 mm x 10 mm x 5 mm cortical bone block was put back into
its original location. The wound was closed, and a short leg splint
was applied for immobilization.

2.2. Postoperative course

Two weeks after the operation, the patient was discharged with
a non-weight-bearing short-leg cast. He had no complaints of ankle
pain. The cast was removed 4 weeks after surgery, and full ROM
with partial weight-bearing was started. Full weight-bearing began
12 weeks after surgery. Repeat radiographs during the 2-year
follow-up period showed new bone formation progressively filling
in the cyst, and no signs of recurrence were noted (Fig. 4). Follow-up
care during the postoperative period included dietary restrictions,
as well as uricostatic and anti-inflammatory medications. The
patient returned to full-time work and was asymptomatic. The

Fig. 1. Plain radiographs of the right talus. (A) An anteroposterior view showed a well-
defined, osteolytic nodular lesion over the medial aspect of right talus (arrow). (B) A
lateral view showed the presence of the oval-shaped osteolytic lesion located at the
posteromedial part of the trochlea of the talus (arrow).

Fig. 3. Microscopic examination reveals myxoid material and fibrinoid necrosis
(arrow) and focal amorphous urate crystal deposition (arrowheads) (H&E stain, 100x ).
The urate crystals rimmed by mononuclear macrophages and multinucleated giant
cells (arrow) were also noted by high-power magnification (Intersect, H&E stain,
400x ). H&E = hematoxylin and eosin.
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Fig. 4. Lateral (A) and anteroposterior (B) views of postoperative radiograph at 1 year
showed no collapse of the cystic cavity with good consolidation, no decrease of joint
space or osteoarthritic change in the adjacent ankle joint.

AOFAS Clinical Rating System score was 100 (pain: 40; function: 50;
alignment: 10).

3. Discussion

Gout is a form of chronic crystal-induced arthritis, with urate
deposition occurring in subchondral bone, articular cartilage, and
periarticular tissues. However, tophaceous gout occurring in the
ankle, especially the talus, is rare.® In the three previous cases re-
ported in the literature, the cystic content was removed through
intralesional curettage, and chalky white material was seen.®=8
However, in our case, the presence of viscous, mucinous soft
tissue material was noted in the bone cyst, which is more similar to
an intraosseous ganglion. As a result of the rare location and the
intraoperative appearance of the lesion, the correct diagnosis was
not made until the pathology report was available.

The typical radiographic features of gout include tophi, joint
space preservation, asymmetric polyarticular distribution, over-
hanging edges of cortex, and “punched-out” erosions of bone with
sclerotic borders.”> A unicameral (simple) bone cyst is a common,
idiopathic, benign, fluid-containing lesion. Occasionally, blood
products may be found within the fluid if a previous fracture has
occurred. Jaffe and Lichtenstein provided a detailed discussion of
simple bone cysts in 1942. They are well-defined, central lytic
lesions that preferentially involve the tubular bones in 90—95% of
patients. Within the long bones, most simple cysts are situated in
the proximal metaphysis. Talus, calcaneus, and ilium involvement
may also be seen in older patients.!! Radiographs often show
lobulated, osteolytic lesions with sclerotic rims. Calcified matrix is
not visualized by CT scan, and radiographic findings are similar to
an intraosseous ganglion (i.e., well-circumscribed, eccentric loca-
tion of bone lysis).> Although the radiographic appearance may
suggest a chondroblastoma, a giant cell tumor, or a synovial cyst,
the diagnosis can be easily made through gross pathology and
histological features. Both a unicameral (simple) bone cyst and an
intraosseous ganglion are potential causes of the cystic bony lesion
in our patient.

Although the white chalky appearance is characteristic of gouty
tophus,® intraoperative gouty tophi may appear like viscous,
mucinous material. The possible mechanism for the intracystic
gouty tophus deposition in our case might have been from an

asymptomatic simple bone cyst within the talus, followed by
secondary gouty tophi deposition causing an inflammatory reac-
tion and subsequent ankle pain. The radiographic diagnosis would
have favored a simple bone cyst; however, pathology revealed
amorphous sodium urate crystals surrounded by foreign body giant
cells and trabecular bone necrosis. The final diagnosis was estab-
lished as a simple bone cyst involving the right talus with
secondary sodium monourate crystal deposition.

According the orthopedic literature, treatment of large cystic
lesions using curettage with a bone grafting method is a standard
surgical procedure.>* Total curettage and filling the cavity with
calcium phosphate cement represents another choice.® In our case,
total curettage was performed along with operative harvesting of
autogenous bone marrow from the ipsilateral iliac crest. Autoge-
nous bone marrow (10 mL) was aspirated from the anterosuperior
iliac spine with an 18-gauge bone marrow needle, and mixed with
Osteoset bone graft substitute (2 mL calcium sulfate pellets). The
mixture was packed into the cystic cavity to promote bone healing.

Bone marrow contains osteoprogenitor cells that promote bone
healing and bone regeneration.'®!” Autogenous bone marrow
aspirated from the iliac crest is easily harvested and avoids the
possible complications from harvesting autogenous bone graft (i.e.,
bony defects, infection, hematoma, and gait disturbance).'®~1® The
follow-up radiographs at 1 year showed bony union with good
consolidation, and no collapse of the cystic cavity or osteoarthritis
of the ankle joint were observed.

Rare cases of intraosseous gouty tophus have been reported, but
the present case represents the first report of a simple cystic lesion
involving the talus with secondary intracystic gouty tophus depo-
sition. Additionally, the lesion contained highly viscous mucinous
soft tissue material rather than the typical chalky white material
reported in the literature. Curettage and packing of the cavity with
a mixture of Osteoset bone graft substitute and autogenous bone
marrow were used to treat this patient. A combination of autoge-
nous bone marrow with Osteoset bone graft substitute may
enhance bone healing.'® At the 1-year follow-up, our patient was
asymptomatic with a good ROM at the ankle. Radiographs showed
total bony filling of the cystic cavity with good bony union.
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