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a b s t r a c t

We present a 29-year-old woman who was treated for a giant-cell tumour of her thumb. Surgical
treatment was performed in two stages. In the first stage, the tumour was removed and the first
metacarpal and distal phalanges were fixed by an external fixator. In the second stage of reconstruction
of the thumb, a cortico-cancellous bone graft from the iliac crest, an external fixator and double
arthrodesis were used. This two-stage procedure provides the possibility for confirming the diagnosis
and appropriate treatment choice and minimizes the risk of recurrence.
© 2017 Turkish Association of Orthopaedics and Traumatology. Publishing services by Elsevier B.V. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
Introduction

Giant cell tumour (GCT) in bone is usually located in the ends of
the long bone, accounting for approximately for 5% of primary bone
tumour. Only 2e5% of GCTs are located in the hand.1e3 In the hand
region, GCTs are primarily located in the metacarpal bones; second,
they are located in the phalanges and, rarely, they are located
within the thumb. As Yanagisawa3 reported, the location of the
hand is associated with a young age that typically ranges from 20 to
30 years.Wewill present the diagnostic and therapeutic process for
GCT of the proximal phalanx of the thumb. The treatment was
performed with the following two surgical procedures: surgical
resection of the tumour and reconstruction of the thumb with a
cortico-cancellous bone graft, external fixator and double
arthrodesis.
Patient and methods

A 29-year-old woman presented with swelling at the base of the
thumb of dominant left hand. The patient had first observed
symptoms 4 weeks before medical examination. The patient re-
ported no prior injuries and no history of disease or other
ichert).
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comorbidities. She gave birth to a daughter 4 months prior. She had
no pain at rest, only swelling, and no redness. The range of motion
at the metacarpophalangeal joint (MP) as well as at the interpha-
langeal joint (IP) was limited by pain and swelling. There was no
disturbance in her sensation or blood supply. Radiologic evaluation
showed a large, irregular, expansive lesion in the proximal phalanx
of the left thumb (Fig. 1). The tumour was classified as second stage
according to the Campanacci Radiological Grading System. MRI
scans showed the tumour had a fairly homogeneous, intermediate
signal on T1-weighted images. T2-weighted images demonstrated
a hyperintense lesion of the entire proximal phalanx of the thumb
(Fig. 2). The scintigraphy survey did not show neoplastic changes in
other places. It revealed a significant increase in uptake within the
affected tissue. Radiography and MRI supported a diagnosis of GCT.
Due to the extent of the changes, suspicion of malignancy and risk
of metastasis, we not use a fine needle aspiration biopsy; instead,
we used as a basic standard in the case of suspected GCT in a typical
location around the knee.

The surgery began with placement of the external fixator. The
procedure was performed using the dorsal approach. The proced-
ure involved unveiling of the distal part of the first metacarpal
bone, proximal phalanx and base of the distal phalanx. The prox-
imal phalanx was changed and expanded along the entire length.
The tumour was fully excised. In the cross-section, there was a non-
uniform structure with necrosis and dissolution characteristics in
the central portion. The articular cartilage, from the distal first
metacarpal bone and proximal portion of the distal phalanx, was
removed. The procedure revealed normal, intact bone structure.
rvices by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
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Fig. 1. Preoperative posterior - anterior x-ray both hands demonstrating the expansive
lytic lesion of the proximal phalanx of the thumb.

Fig. 2. T2 weighted coronal MRI demonstrating a hyperintense lesion of the whole
proximal phalanx of the thumb.

Fig. 3. Histologic appearance of a giant cell tumor (magnification 200, haematoxylin-
eozin staining). Histologic specimen of the giant cell lesion.

Fig. 4. Intraoperatitely picture, showing stabilization bone graft by K wire.
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We removed the bone's fragment, and the bone sample from the
exposed first metacarpal bone and distal phalanx was sent for
histopathological examination (to ascertain that the tumour was
radically removed with a safety margin).

The immobilization was performed using an external fixator
with two pins in the first metacarpal bone and one pin in the distal
phalanx. The histopathological results revealed a GCT (Fig. 3),
confirmed radical excision and ruled out the presence of tumour
residue. After 2 weeks, the second operation was performed. Old
scar tissue was removed, and the bone was decorticated. The
external fixator was applied with small distraction; then, between
the 1st metacarpal and distal phalanx, the cortico-canceolous bone
graft from the iliac crest was inserted. The bone autograft was fixed
using two Kirschner's wires (Fig. 4). The thumb was positioned in
opposition and double arthrodesis was created. After 4 weeks, bone
union was achieved and the external fixation was removed ac-
cording to the procedure.

Results

At the 24-month follow up examination, the patient had no
evidence of giant-cell tumour and had no range of motion in theMP
and IP, but she had strong bone union (Fig. 5). The thumb was in
opposition, allowing the patient to perform activities of daily living
(Fig. 6). The DASH score was 9.5, and the VAS scorewas 1. Therewas
no tenderness on palpation, and the touch and discriminatory
sensations were comparable with the other hand.

Discussion

GCT was originally thought to be a type of osteosarcoma. Some
authors have reported that the diagnosis could be made by
excluding other possibilities. The radiologic differential diagnosis
for such lesion includes aneurysmal bone cysts, benign chondro-
blastoma, non-osteogenic fibroma, simple bone cyst, and, in some
cases, osteosarcoma, brown tumour of hyperparathyroidism,
enchondroma, metastatic disease, chondrosarcoma, and giant cell



Fig. 5. Postoperative X ray 24 months after operation, demonstrating bone union and bone remodelling.

Fig. 6. The outcome 24 months after surgery.
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reparative granuloma.4 GCT in the hand is well characterised and
has a higher risk of malignancy, recurrence and metastatic disease.
In this case, retaining function of the thumb with sufficiently
aggressive surgical treatment is extremely difficult.5 The treatment
of GCT using intraregional procedures includes the following:
curettage and bone grafting or excisional procedures, such as local
excision, wide excision, amputation, and ray resection.1 Intrale-
sional curettage may be improved with local adjuvant treatment,
such as phenol,6,7 alcohol,8,9 and cryotherapy.10,11 Bone defects can
be supplemented with polymethylmethacrylate (PMMA) cement,
autograft, allograft or bone substitute.12 In addition, treatment can
be enhanced with the use of monoclonal antibody,13 calcitonin,14

and bisphosphonates.15 However, it should be noted that the
effectiveness of these methods in the treatment and prevention of
recurrence is still under discussion and there is no gold standard for
treating GCT.16

Procedures such as curettage and bone grafting do not give
satisfactory results and may contribute to recurrence. Due to the
high percentage of recurrence, some authors do not recommend
curettage alone.1,2 Averill et al reported success in more than 70% of
recurrent lesions that were treated with wide excision or ampu-
tation.2 On the other hand, an amputation or ray resection is
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associatedwith loss of motor function and various degrees of injury
to the patient. Due to the lack of satisfactory outcomes, a number of
authors are trying to determine the risk factors that affect the
number of relapses.17,18 Dickson et al reported on the expression of
p63 immunostaining in the mononuclear cells of giant cell tu-
mours.17 This examination is useful for distinguishing between gi-
ant cell tumour and other giant cell-rich tumours, such as
aneurysmal bone cysts, chondroblastoma, and reparative giant cell
granuloma. On the other hand,Williams showed no significance for
gender, age, hand dominance or radiologic findings.18 The statistical
analysis showed significant differences between specific tissue or
expires and recurrence. Positive correlation was noted for
involvement of the extensor tendon, flexor tendon, and join
capsule.

Evaluation of the treatment outcomes was confounded by the
fact that although most recurrences occur within 3 years of treat-
ment, late recurrence of giant cell tumours, even after 15 years later,
have been observed in the location where identified lesion had
been surgically managed19; others were observed to recur as late as
42 years later.20

One reason for the high number of recurrences is insufficient
removal of radical changes during curettage. When using curettage,
we cannot assess whether the tumour has been fully removed.
Moreover, any recurrence that is combined with involvement of
another bone region, as in the case of the thumb, restricts the
subsequent procedure options. The histopathological confirmation
of a safely excised margin offers the best chance for avoiding
recurrence. An additional advantage of a two-stage treatment is
avoidance of an incorrect diagnosis because the results do not al-
ways coincide with the biopsy results. Additionally, in the event of
misdiagnosis, this approach allows for the use of different treat-
ment techniques. In our case, because of the extent of the changes,
there was no opportunity for using curettage and a bone graft
(distended, thin cortical). On the other hand, we are aware that a
disadvantage of such a procedure is the need to perform two op-
erations and maintain immobilization.

In our opinion, misdiagnosis and resection of the tumour with
too small of a safety margin contributes to recurrence and requires
changing the procedure to a more invasive technique. The histo-
pathological confirmation of diagnosis and radical removal of the
tumour increase the probability that there will not be any
recurrence.

Conclusion

The two-stage surgical procedures provide the possibility
to confirm the diagnosis and eliminate incorrect diagnosis.
Furthermore, they offer a confirmation for applying the radical
method. Overall, this technique minimizes the risk of recurrence.
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