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Abstract

Giant cell tumor of bone (GCTB) represents an intermediate, locally aggressive tumor, with a peak of incidence in the third decade of life
with female predominance (2:1). The distal radius is the third most common localization and especially challenging in the treatment is
saving the wrist joint function. In this report, we present a case of a 32-year-old patient diagnosed with a giant cell tumor of the distal
radius, primarily treated with curettage of the bone. Due to aggressive tumor recurrence, considering local control of the tumor, we
decided to perform a resection of the distal radius and reconstruction with an autologous proximal vascular fibular graft. We performed
a SPECT/CT scan to confirm the functionality of the graft. We find this procedure a safe technique for local control of tumor recurrence

and an ideal substitute for a limb salvage procedure.

Keywords: autologous proximal fibular vascular graft; bone scan; distal radius

Introduction

Since its first description in 1818 by Cooper, giant cell tumor of
bone (GCTB) has remained a therapeutic challenge for orthopedic
surgeons [1, 2].

This is mostly due to its high local recurrence rate, potential
joint functional impairment, and possible metastases.

Different surgical treatment modalities come into considera-
tion, and for each of them, various functional results have been
reported in the studies available. They have evolved from ampu-
tation to limb salvage surgery, and they can vary from curettage
to wide resection depending on the tumor [3].

Case report

We present a case of a 32-year-old female patient who presented
with pain and swelling in the area of the right wrist. On the initial
X-ray, an osteolytic lesion of the distal part of the right radius
was detected, highly suspicious for GCTB. Curettage of the lesion
was performed and the histological examination of the specimen
confirmed the previously suspected diagnosis.

Three years after the first surgery, the patient experienced pain
and swelling in the area of the right wrist, highly suspicious of
local tumor recurrence (Fig. 1). Due to aggressive local recurrence,
in order to achieve local control of the lesion, and after Tumor
Board discussion, we decided to perform wide resection of the
distal radius and reconstruction with autologous vascularized
fibular graft with harvestation of the inferior lateral geniculate
branch and peroneal vessels.

Resection of the tumor and harvesting of the bone graft from
the ipsilateral proximal fibula was done simultaneously. We har-
vested a graft with a length of 8 cm with an inferior lateral
geniculate branch and peroneal vessels to be used in the recon-
struction of the defect that remained after the resection of the
tumor (Fig. 2). After placing the graft in the place of the defect,
the inferior lateral geniculate branch was anastomosed through
a terminal-lateral anastomosis with the radial artery, while the
vein was connected to the cephalic vein through an end-to-end
anastomosis. The graft was fixed with a plate and screws, and two
Kirschner wires (Fig. 3).

Histology confirmed a recurrence of GCT, composed of
numerous multi-nucleated giant cells in-between round to oval
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Figure 1. Plane anterior-posterior X-ray of the right forearm.

Figure 2. Reconstruction of the defect after resection of the GCTB of the
distal radius and anastomosis of the vessels.

Figure 3. Graft fixation with plate and screws, and two Kirschner wires.

mononuclear cells with identical nuclear morphology, with focal
collagen deposition, as well as wide areas of recent and older
hemorrhage (Fig. 4).
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Figure 4. Microscopic appearance of the tumor, Ne-Eo, x40.
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Figure 5. Bone scan confirmed the functionality of the graft.
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Figure 6. Bone scan confirmed the functionality of the graft.

We performed two bone scans, one before and one after the
surgical intervention, using 99mTc-MDP as a bone-seeking agent.
A preoperative bone scan revealed increased pathologic accumu-
lation of the bone-seeking radiotracer on the late static images in
the right distal radius, conclusive with the localization of the GTC.
The postoperative bone scan with SPECT/CT study, one month
after the surgical procedure, detected diffuse emphasized blood
pool phase as well as an increased accumulation of the tracer in
the right distal radius, which corresponded to the viable vascular
graft implanted (Figs 5 and 6).

At 2 years follow-up, no clinical and X-ray signs of tumor
recurrence or graft resorption were detected, both X-ray and CT
confirmed that bone healing has been achieved (Figs 7 and 8) On
physical examination, the patient has decreased wrist dorsal and
palmar flexion, all other wrist movements are in normal range of
motion and without pain (Fig. 9).

Discussion

Often preferred initial treatment for GCT of the distal radius is
intralesional curettage with grafting to preserve wrist function,
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Figure 7. Follow-up X-ray of the right forearm 2 years after the surgery
in profile plane

Figure 8. Follow-up X-ray of the right forearm 2 years after the surgery
in anterior-posterior plane.

despite the high recurrence rates, associated with this technique
[4].

After wide resection of the distal radius, many reconstruction
procedures come in options such as arthroplasty, vascularized or
non-vascularized fibular autograft with arthrodesis or without,

Figure 9. Range of motion in the wrist at 2-year follow-up.

allograft arthrodesis or osteoarticular allograft. These options
have been more recently accepted by surgeons in terms of pre-
serving the function and motion of the wrist [5].

Koul et al. in their study reports excellent and good functional
results after reconstruction of the distal radius with vascularized
fibular autograft, after wide resection of GCT [6].

Kocher et al. and Branchi et al. in their studies propose osteoar-
ticular allograft reconstruction as an acceptable option for recon-
struction, as a technique that provides good functional outcome
and low recurrence rate [7, 8].

Vascularized and avascularized bone autografts have the same
complications, but the advantages of using vascularized auto-
grafts are the live bone cells, the blood supply, and the ability
for osteogenesis. The healing process is the biological advantage
of these grafts, identical to fracture healing without an immune
response. Another advantage is that the healing process is much
shorter compared to nonvascularized autografts. Thus, according
to Yunf-fa Yang, this graft may be the best replacement for the
distal radius [9].

After detailed literature preview and taking into consideration
all above-mentioned techniques and their advantages and disad-
vantages, in order to achieve local control of the tumor, we decided
to perform reconstruction of the defect with free vascularized
fibular autograft.

The nuclear medicine method—bone scintigraphy has been
indicated as a very important diagnostic tool in monitoring vas-
cularized bone grafts. Especially, the hybrid method of SPECT/CT
is reliable in detecting the presence or absence of the radiotracer
in the bone graft, predicting its failure. Studies suggest this tool is
a reliable diagnostic method when an evaluation of graft viability
is needed [10].

Moskowitz et al. described this method as unique due to the
dependency of the tracer from both the delivery system and the
viable network of osteocytes. He suggests that SPECT/CT can
provide structural details of the graft and improved features. He
describes this method as a simple, safe, and effective way to
access both anastomosed vessels and the viability of the bone
graft [11].

The presented surgical technique has encouraging results. It
represents a safe technique for local control of the tumor and
joint function preservation. As a limb salvage procedure, the
autologous vascular fibular graft is an ideal substitute.
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