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Reconstruction of an Entire Thumb Metacarpal:

A Case Report
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iant cell tumor of bone (GCTB) is a rare,
G benign, and locally aggressive tumor, consti-
tuting 4-5% of all primary bone tumors and
18-20% of benign bone tumors."* GCTB typically
presents in women during the third and fourth de-
cades of life and in meta-epiphyseal regions of long
bones.*” However, hand and metacarpal involve-
ment in GCTB is rare (1-4%), and although benign,
it has been shown to metastasize to the lungs within
3 years after initial surgical treatment (3%).>™°
Treatment options include curettage, radiation,
resection, or amputation.'"'? Numerous studies have
shown that more aggressive treatments have lower
rates of recurrence compared with that of simple cu-
rettage.>>"!%15 However, wide excision or amputation
can result in a large bony defect with possible joint
involvement, necessitating functional reconstruc-
tion. This case report describes the resection of an
entire thumb metacarpal bone secondary to a GCTB,
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Summary: This case report discusses the reconstruction of an entire
thumb metacarpal after a diagnosis of giant cell tumor of bone. The
patient underwent excision of the entire thumb metacarpal, followed by
interposition of a tricortical iliac crest bone graft and metacarpophalangeal
and carpometacarpal joint arthrodeses. This option allowed salvage of
the patient’s native thumb with functional use as a stable post to which
she can pinch and grasp objects. At 9 months postoperatively, there was
no evidence of recurrence. (Plast Reconstr Surg Glob Open 2016;4:¢610;
doi: 10.1097/GOX.0000000000000593; Published online 4 February 2016.)

followed by reconstruction with a tricortical iliac crest
bone graft as a salvage procedure to preserve the pa-
tient’s native thumb and avoid amputation.

CASE REPORT

A 63-year-old woman presented to a hand surgery
clinic with a 3-month history of an atraumatic, pain-
less enlargement of the right thumb. Radiographs
revealed a bubbly lytic lesion of the proximal thumb
metacarpal with cortical destruction and surround-
ing soft-tissue edema (Fig. 1). Incisional biopsy con-
firmed GCTB. Computed tomographic scans of the
chest, thorax, abdomen, and pelvis with contrast and
a whole body nuclear medicine bone scan were all
negative for metastasis.

Surgical treatment options included salvage of
the native thumb with bone graft reconstruction
or amputation of the entire thumb with polliciza-
tion of the index finger or toe to thumb transfer.
The patient elected for a staged reconstruction of
the thumb metacarpal. First, all gross tumor and the
involved thumb metacarpal were excised from the
carpometacarpal joint to the distal metacarpal neck,
measuring 3.8x2.9x2cm. An external fixator and
a bone cement spacer were placed temporarily to
maintain thumb stability and length. Pathology re-
vealed a locally aggressive tumor with cortical bone
destruction and positive inked distal margin. There
was no sarcomatoid change or vascular invasion.
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Fig. 1. View of giant cell tumor of thumb metacarpal preop-
eratively.

At 3 weeks postoperatively, the external fixator
and the spacer were removed, and the remaining
distal segment of the metacarpal bone was fully
excised, disarticulating the metacarpophalangeal
(MCP) joint of the thumb. A nonvascularized,
tricortical iliac crest bone graft was interspaced
and fused to the MCP joint and carpometacar-
pal joints (Fig. 2). Pathology of the excised distal
metacarpal bone revealed benign bone and no
residual tumor. The patient was referred to On-
cology department for observation. At 9 months
postoperatively, radiographs revealed no signs of
GCTB recurrence.

DISCUSSION

GCTB of the hand is a rare, aggressive subset of
GCTB with advanced bone destruction and frequent
involvement of articular cartilage. Because of its ag-
gressive nature, it is recommended to make a wide
excision to attain negative margins and minimize
rates of recurrence and/or pulmonary metastasis.'”
Isolated curettage has a reported recurrence rate
of 72%, whereas amputation has a recurrence rate
of 10%.'°* To minimize recurrence or metastasis and
maximize preservation of function, the popular op-
tion for GCTB of metacarpal is en bloc resection and
reconstruction with a nonvascularized fibular graft
with a silicone implant.'*!7® En bloc resection has
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Fig. 2. View of thumb 9 months postoperatively.

a relatively low recurrence rate at 15%, allowing for
excision of the entire tumor mass while preserving
flexion and extension at the MCP joint.'® Other com-
mon sites of donor bone grafts include the iliac crest
and metatarsal.'**!

The patient discussed had a grade III Campa-
nacci lesion that required, at minimum, en bloc
resection. Therefore, we decided on a 2-stage pro-
cedure in an attempt to minimize bone loss, while
maintaining negative margins. However, a positive
distal margin led to complete excision of the pa-
tient’s thumb metacarpal during the second stage.
Only 2 cases of complete resection of metacarpal
have been reported in the literature. Both de-
scribed complete excision of the fourth metacarpal
and reconstruction with a fibular or iliac crest graft
and silicone implant with a good range of motion
over the MCP joint."?! However, no study to date
has discussed reconstruction of an entire thumb
metacarpal.

Thumb metacarpal reconstruction presents a
unique challenge because of the need to preserve
opposition, in addition to flexion and extension,
at the MCP joint. A silicone MCP arthroplasty was
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Fig. 3. Postoperative photograph of thumb at 11.5 months.

decided against in our case because of the high
levels of demands placed on the MCP joint of the
thumb. The Silastic joint would not have withstood
the radially directed stresses at the MCP joint with
normal pinching and grasping motions. Therefore,
a bridging, tricortical iliac crest bone graft was the
most appropriate option for preservation of the na-
tive thumb’s length and function as a stable post for
pinching and grasping (Figs. 3, 4).

The most common site of metastasis after ini-
tial surgical treatment is the lung, possibly due to
dissemination of tumor cells during surgery. Most
GCTB lung metastases are benign, whereas others
may spontaneously regress or progress and cause
death.?” Continuous follow-up for at least 3 years is
essential to prevent undesirable sequelae.

SUMMARY

Giant cell tumor of hand bones is a rare, locally ag-
gressive tumor with a high rate of metastasis. A 2-stage
surgical resection and a tricortical iliac bone graft re-
construction for a metacarpal giant cell tumor of the
thumb are proposed. The short-term result is very en-
couraging with respect to both function and absence of
recurrence and is awaiting long-term follow-up.

Entire Thumb Metacarpal Reconstruction

Fig. 4. Postoperative photograph of thumb at 11.5 months
demonstrating opposition of thumb.
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