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ABSTRACT
L We present a case report of a 52-year-old man with a huge (12x11x10 cm) distal radius giant cell
Article info: tumor (GCT) that is a lytic lesion without calcification with volar and dorsal cortical destruction.
05 Feb 2022 . . . . .
We perform the wide resection of the distal radius (and the proximal row of the carp) and
01 Apr 2022 . . . . .
ipsilateral ulna translocation (preserving its muscular attachments and osteotomized and excised
29 Apr 2022 the distal end of the ulna) to radius position and wrist arthrodesis with a reconstruction plate.
01 May 2022 . . . . .
The size of the tumor and the choice of its treatment method are challenging. This study shows
Keywords: that extensive resection of the distal radius and ipsilateral ulna translocation to radius position and

Giant cell tumors, Radius, wrist arthrodesis can be an appropriate treatment for huge distal radius giant cell tumor (GCT).
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1. Introduction

iant cell tumor (GCT) of bone is a be-

nign tumor involving the distal end of

long bones (meta-epiphyseal) with local

invasion and occasional metastasis [1-3],

found in ages between 20-40 years [1, 4].
The distal radius is the third common site of involve-
ment, with a higher tendency for recurrencel[1, 5].

The treatment goal in distal radius GCT is to com-
pletely remove the tumor while preserving maximal
wrist function. In this paper, we present a case of huge
(12x11x10 cm) distal radius GCT without radiocarpal
joint involvement and Campanacci grade 3 [6], treated
with wide resection of the tumor and ulnar autograft
translocation and wrist arthrodesis using 3.5 mm locking
reconstruction plate.

2. Case Presentation

We present a 52-year-old male farm worker who com-
plained of progressive pain, swelling, and limited range
of motion of the right wrist for the last 3 years. No his-
tory of trauma, body weight loss, or loss of appetite was
observed. Laboratory findings, such as erythrocyte sedi-
mentation rate (ESR), C-reactive protein (CRP), leuko-
cyte counts, serum calcium (Ca) concentration, serum
phosphorus (P) concentration, serum alkaline phospha-
tase (Alk-p) were normal.

On physical examination of the right upper limb, an
immobile tender huge solid mass exists on the distal
right forearm (Figure 1). Due to pain and a huge distal
radius mass, the range of motion of the right wrist was
limited (0-5° flexion and 0-10° extension). The color
and the temperature of the forearm skin were normal [7].

Radiographs showed a purely lytic lesion in the right
distal radius extending to the subchondral bone, cortical
expansion with cortical thinning, and a narrow zone of
transition is proximally observed. It does not cross the
joint space without calcification within (Figure 2). A Tc-
99 whole-body bone scan revealed increased uptake in
the right distal radius and no evidence of further lesions.

On MRI (Figure 3), an expansile solid lesion of the
epiphyseal-metaphyseal distal radius with irregular
edges that destroys the extensor cortex on the dorsal
surface also destroys the cortex on the volar aspect but
is contained by the pronator quadratus and narrow zone
of transition to normal marrow proximally (Campanacci
grade 3 [6]. Distal radius lesion was more consistent with
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GCT with evidence of local extension into the extensor
compartment and some extensor tendons entrapped in
the tumor.

Although these images were characteristic of GCT of
the distal radius, we performed a core needle biopsy to
confirm the diagnosis.

Histopathological examination (Figure 4) identified the
lesion as a bone GCT with a secondary aneurysmal bone
cyst. Sections show neoplastic tissue composed of a dual
population of multinucleated giant cells (typically 40 to
60 nuclei per cell) in a sea of mononuclear stromal cells.
Few mitotic activities are also noted. Osteonecrosis and
reactive bone necrosis have been observed, as well as
clefted space consistent with extensive hemorrhage in
the tumor parenchymal has been identified.

We resected the right distal radius and proximal of
the proximal row of the carp and then translocate the
ipsilateral ulna (with preserving ulnar muscular attach-
ments and osteotomized and excision of the distal end of
the ulna) to radius position and wrist arthrodesis with a
long 14-hole 3.5 mm reconstruction plate with adding a
4-hole 3.5 mm reconstruction plate at the distal side that
overlapped each other because we did not have 16-hole
3.5 mm plate to fix the proximal radius and translocated
ulna and up to the third metacarpal bone (Figure 5). We
used a double approach (volar and dorsal) to explore and
release the tendons and neurovascular bundles, although
we cannot preserve abductor pollicis longus (APL), ex-
tensor pollicis brevis (EPB), extensor pollicis longus
(EPL) tendons at the site of the tumor and we obliged
to perform a tendon transfer for these sacrificed tendons.
After the surgery, he had a skin problem and wound
dehiscence on the radial side of the distal forearm. We
taught him how to manipulate and work with his hands
to have a good result.

Over the next few months, the symptoms improved,
but three months later, the patient was readmitted, com-
plaining of deformity of the right distal forearm (Figure
6). He returned to work after the pain improved and had
a device failure proximally. Due to the previous skin
condition and stable plate on the distal side, we add an
8-hole 3.5mm dynamic compression plate (DCP) proxi-
mal to the previous plate with a cancellous bone graft at
the nonunion site (Figure 7).

We started physiotherapy two weeks after the first sur-
gery to improve his hand function but he did not coop-
erate well due to his low socioeconomic status. There-
fore, he can flex his interphalangeal joints but cannot
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Figure 1. Photography of the patient’s right wrist
A: Oblique view

B: Anteroposterior view

flex metacarpal joints more than 60 degrees. Figure 8
shows the favorable condition of the patient’s skin after
six months after the first surgery.

3. Discussion

Management of GCT of the distal radius is challeng-
ing due to persistent bone destruction and aggressive
clinical behavior [8, 9]. Curettage and a bone graft is an

Figure 2. Radiographic evaluation of the lesion
A: Lateral radiography of right distal radius
B: Anteroposterior radiography of right distal radius
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acceptable method of treatment for GCT with the good
functional outcomes but with high recurrence rate in the
distal radius (30-50%) [4, 10]. The treatment of choice
for grade 1 and 2 Campanacci tumors is extended cu-
rettage and cementing and or bone grafting [9, 11-15].
En-bloc resection is a procedure with a lower recurrence
rate, but it creates a challenge in bone reconstruction
and is reserved for large Campanacci grade III lesions.
Therefore, tumor resection and distal radius reconstruc-
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Figure 3. MRI of the lesion
A: Axial cut of MRI

B: Coronal cut of MRI

C: Sagittal cut of MRI

tion are preferred in Campanacci grade III cases. This
can be achieved by wrist prosthesis, autografts from the
tibia, fibula, iliac, allografts, and ulnar translocation [16-
20]. Wide resection of the distal radius is recommended
for Campanacci grade III GCT when the tumor destructs
the dorsal and volar cortex [10].

Reconstruction of the defect of the resected distal ra-
dius with fibular non-vascularized autograft has satisfac-
tory functional results, although minor complications
occur frequently, such as donor-site problems, leg pain,
peroneal nerve injury, and knee instability [6, 15, 19, 21-
25]. Compared to vascularized fibular autografts, several
authors have reported similar union time for non-vascu-
larized fibular autografts (with primary bone grafting
and rigid fixation). The most frequent complications are
wrist subluxation, delayed union, and non-union. Super-
ficial infection and soft tissue recurrence are fewer com-
mon complications [14, 15, 25, 28].

Figure 4. Histopathological examination
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Several authors stated that the results of fibular auto-
grafting were similar to the fibular allograft reconstruc-
tion [29, 30, 31]. Allografts are limited in use due to
unavailability, increased non-union, fracture, infection,
probably transmission of diseases, risk of immunologi-
cal reaction, and requirements of specialized bone bank
facilities [14, 29, 32].

Due to the high incidence of carpal subluxation, several
authors recommend arthrodesis rather than an arthro-
plasty [19, 33]. In a study of 67 patients with distal radius
GCT who underwent en-bloc excision and reconstruc-
tion with osteoarticular grafts or wrist arthrodesis, the
results showed no advantages of these two techniques
on each other [5].

Distal radius resection with ipsilateral ulna transloca-
tion was first described 30 years ago by Seradge who
reported good results with painless extremity and ac-
ceptable range of motion [34]. This is an easy technique,
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Histopathological examination identified the lesion as a giant cell tumor (GCT) of bone with a secondary aneurysmal bone
cyst. The section shows neoplastic tissue composed of a dual population of multinucleated giant cells and mononuclear cells.

Few mitotic activities are also noted.
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Figure 5. First surgery post-operation radiography
A: Anteroposterior radiography of right distal radius
B: Lateral radiography of right distal radius

quicker to perform than free vascularized fibular auto-
grafting, facilitates skin closure after tumor excision and
the union rate is higher compared to non-vascularized
grafts [33, 35].

In a study, 14 patients with a Campanacci grade III
GCT of the distal radius were treated by en-bloc exci-
sion and reconstruction with ulnar translocation with

Figure 6. Plate failure
A: Anteroposterior radiography of right distal radius
B: Lateral radiography of right distal radius

May 2022. Volume 9. Number 2

Orthopedic Science

wrist joint arthrodesis. Their results were favorable, and
finally this technique was recommended [16]. The use
of vascularized ulnar grafts was superior to fibular grafts
(even vascularized or nonvascularized) [4]. Transloca-
tion of the ulna has often been used with good results
but may cause an hourglass appearance in the wrist and
distal forearm [16, 33, 36].
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Figure 7. Second surgery post-operation radiography

Jamshidi et al. perform ulnar translocation with lim-
ited wrist arthrodesis in the management of Campanacci
grade III GCT of the distal radius. They believe that it
preserves the wrist flexion extension to some extent,
which is restricted in an arthrodesis [37].

Our patient was classified as grade III according to the
Campanacci radiological grading method for giant cell
tumors of bone. Radiographs and MRI of the right dis-
tal forearm showed an epiphyseal-metaphyseal lesion in
one-third of the distal right radius with a narrow transi-
tion zone that destroyed the dorsal and volar cortex.

Figure 8. Six months post-operation skin condition
A: Posteroanterior photography

B: Lateral photography

C: Anteroposterior photography
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In the case of Campanacci grade III GCT of the dis-
tal radius, we performed extensive resection and recon-
struction of the bony defect with ulnar translocation and
wrist arthrodesis with a 3.5 mm reconstruction plate sys-
tem. This technique did not need graft and reduced do-
nor site morbidity; in addition, after recovery and trans-
plantation, the patient’s ability to go to physical work is
desirable.

In the 18-month follow-up, the patient showed satisfac-
tory functional improvement and good pain relief.
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To conclude, we believe that although results show a
slight loss of function compared to contra lateral upper
extremity, they provide acceptable results to our patient
with a huge distal radius GCT. This technique reduces
the time of surgery and also does not require specialized
bone bank facilities (for fibular allograft) or microvas-
cular surgery (for fibular vascularized autograft recon-
struction).
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