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Giant cell tumor of the metacarpal bones
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ABstrAct 
Giant cell tumor (GCT) of hand bones is rare. We present two cases of GCT of  metacarpal bone. One case was treated successfully 
with ray amputation. The second patient underwent wide resection and tricortical iliac crest bone grafting. Till the last follow-up (at 
26 and 70 months respectively) both patients have been recurrence free and have returned to their previous occupational activities.
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introduction

Giant cell tumor (GCT) of the bones of the hand 
has some special features as compared to GCT at 
other sites. GCT of the metacarpal bones is rare. 

Unni1 reports an incidence of 1.7% for giant cell tumour 
of metacarpals. Biscaglia has reported an incidence of 
1% for GCT of the metacarpal. Averill et al. reported an 
incidence of less than 1.5% in the metacarpal bones,2 while 
Huvos reported 3.7%, and Mirra et al. 4%.3,4 GCT of hand, 
including metacarpal bones.  It occurs predominantly in the 
younger age-groups and displays more aggressive behavior. 

The local recurrence rate following curettage and bone 
grafting has been reported to be as high as 90%.2,5–7 The 
relatively high recurrence rate after simple curettage often 
enforces extensive enbloc excision.8 Wide resection and 
reconstruction with structural bone grafting has also been 
reported to be associated with high recurrence rates.6 The 
metaphyseal region of the metacarpal is reported to be the 
common site for GCT.5,9,10 Procedures like local resection or 
ray amputation are used to eradicate the disease. However, 
local tumor control may not be absolute even with single 
or double ray resection for primary or recurrent GCT of 
the hand.

We report 2 cases of GCT of metacarpals out of 139 cases 
of GCT of bone treated at our institute between 1992 and 
2008.

cAsE rEports

Case 1
A 24-year-old lady presented to the outpatient department 
with a swelling on the dorsal aspect of her left hand of 
4 months’ duration. There was a history of progressive 
increase in the size of the swelling. She also complained of 
pain that was aggravated on movement of the ring finger. 
There was no history of trauma. Examination revealed 
a tender diffuse swelling of 6 × 5 × 4 cm size along the 
4th metacarpal [Figure 1A (a)]. A radiograph of the hand 

Figure 1A: Clinical photograph (a) shows diffuse swelling on the 
dorsum of the hand (b) The radiograph of hand (anteroposterior view) 
revealed a large expansile lytic lesion with soft tissue involvement 
(c) MRI scan confirming grade III GCT with soft tissue involvement
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showed a large expansile lytic lesion with an associated soft 
tissue mass around the 4th metacarpal bone [Figure 1A (b)]. 
CT scan was also performed [Figure 1A (c)] and diagnosis 
of companacci Grade III GCT of the 4th metacarpal was 
made. Laboratory tests revealed normal serum calcium, 
phosphorus, and alkaline phosphatase levels. An open 
biopsy showed an expanded, lytic, greyish mass with 
hemorrhagic areas. There were few mitotic figures and the 
tumor was diagnosed to be a low-grade GCT.

On surgical exposure, friable tumor tissue was found to 
have replaced the entire 4th metacarpal except for the 
base. Primary ray resection of the ring finger was done 
[Figure 1B]. The patient was followed up regularly clinically 

and radiographically. At 28 months, there was recurrence 
arising from the base of the excised metacarpal, which had 
been left behind. This portion was excised immediately 
and the patient has been recurrence free since then, with 
good hand function [Figure 1C]. No distant metastasis had 
been detected.

Case 2
A 49-year-old male presented with a progressive painful 
swelling of 8 months’ duration on the right thumb. 
Local examination revealed a diffuse, tender, 5 × 4 × 4 
cm swelling on the dorsoventral aspect of the thumb 
[Figure 2A (a)]. Physical examination showed a fusiform 
tender osseous mass of the right thumb. The radiograph 
demonstrated a large expansile lesion involving the entire 
1st metacarpal, with thin septae and an associated soft 
tissue mass [Figure 2A (b)]. The chest radiograph was 
normal. Screening laboratory studies were within normal 
limits. Histopathology confirmed the diagnosis of GCT, 
demonstrating giant cells admixed with stromal cells 
[Figure 2B].

Figure 2A: Clinical photograph (a) reveals expansile swelling on the 
dorsoventral aspect of the thumb (b) Radiograph of hand (oblique 
view) shows lytic expansile lesion involving the entire 1st metacarpal

a b

Figure 2B: Histological picture shows osteoclastic giant cells with 
highly cellular stroma; mononuclear cells have marked pleomorphism

Figure 1C: Anteroposterior X-rays (a) of hand showing recurrence 
(arrow) a from base of the 4th metacarpal and followup X-rays (b) at 
28 months and after excision of the recurrence Clinical photograph (c) 
of same patient showing most recent functional status

a b

c

Figure 1B: Clinical photograph (a) showing stitch line and excised ray 
(b) radiograph (anteroposterior view) of the hand at 2 weeks followup.  
The arrow shows remnant of base of metacarpal bone

a b
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On surgery, the tumor was found to consist of brown 
cheesy material and was seen involving the surrounding 
soft tissues. The tumor was carefully removed along with 
a cuff of normal tissue and the proximal and distal joints 
were inspected. There was no articular cartilage on the 
trapeziometacarpal joint. A tricortical iliac crest graft was 
taken, inserted into the troughs created in the trapezium, 
and the proximal phalanx was fixed with K-wires both 
proximally and distally, aiming at fusion [Figure 2C]. A 
thumb spica was applied for 3 months postoperatively. 
The thumb was mobilized, following K-wire removal. The 
graft was well incorporated at 6 months. There has been 
no recurrence both clinically and radiologically at the last 
follow-up at 70 months post surgery [Figure 2C].

Informed consent was obtained from both the patients for 
publication of their clinical case reports.

discussion

GCT of the hand seems to represent a different lesion from 
the conventional GCT in the rest of the skeleton. GCTs 
recur more rapidly in the hand than at other locations. The 
incidence of multicentric foci for  GCTs of hand is 18%, 
indicating that a bone scan should be part of the routine 
workup in these tumors.2 Goldenberg et al.11 in their analysis 
of 218 cases of GCT reported 5 cases involving metacarpals. 
One of the largest series was reported by Averill et al.,2 Their 
multi-institutional study included 21 patients and 28 lesions. 
In two other large series of 327 and 411 cases of GCTs, the 
authors found only 5 and 4 instances, respectively, of GCT 
of the hand.13,14 A review by Athanasian et al.6 reported 14 
patients presenting at the Mayo clinic over a period of 50 
years [Table 1].

The various treatment modalities of GCT of hand described 
in literature are curettage, curettage and bone grafting, wide 
resection and reconstruction, irradiation, amputation, and 
ray amputation.2,6,11,12,15–17 Curettage alone or with bone 
graft resulted in recurrence rates of up to 90%.2 Most local 
recurrences of the GCTs of the hand are reported to occur 
within 1 year of primary surgery.2,6

For GCT of the metacarpal, local resection with autograft 
or allograft replacement is the preferred surgical treatment. 
We used this modality of treatment in our case 2, because 
of low functional demands. Wide resection or ray resection 
is recommended by Sanjay et al. and Ozalp et al.17,18 We 
choose ray resection for the grade III GCT of the metacarpal 
(case 1) with the aim of preventing recurrence. Following 
ray resection there was no functional loss of the hand and 
the cosmetic acceptance was better. But this resection 
should be complete and should include the base so as to 

remove the possibility of a future recurrence. Most cases of 
recurrent GCT require ray amputation for preventing further 
recurrences. Reports with ray resection or amputation are 
there at the cost of losing a functional finger.12,15 Singhal 
et al reported the successful use of radiation in a dose of 50–
55 Gy to treat metacarpal GCTs.16 Prosthetic replacement 
has also been reported by Dingles et al.19 However, it should 
be borne in mind that multiple surgical procedures may 
increase the chances of converting a benign tumor into a 
malignant one and, therefore, a definitive procedure should 
be opted for initially.14 

To conclude ray excision and reconstruction with tricortical 
graft for metarcarpal giant cell tumors have given good 
functional results.
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