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G iant cell tumor (GCT) of bone accounts for 
about 5% of primary bone tumors.1-3 Only 
3% to 5% of GCTs occur in the hand.4,5 

Wrist involvement, which is rare, most often in-
volves the hamate bone.5-7 Capitate bone involve-
ment is exceedingly rare.8-11 Although histological-
ly benign, GCT can recur locally after treatment 
with curettage alone, and lung metastases are 
found in 2% to 5% of cases.2,12-14 Therefore, en 
bloc tumor excision is preferred in the setting of 

cortical erosion or soft-tissue involvement.1,4,8 
Wrist joint motion is inevitably reduced, and bone 
graft donor-site morbidity is significant.6-8

In the unusual case reported here, GCT presented 
in the capitate bone and, after the patient became 
pregnant, recurred in the hamate and trapezoid 
bones with soft-tissue extension and lung me-
tastases. The capitate was excised en bloc and 
reconstructed with an interposition of polymethyl-
methacrylate bone cement. Pulmonary metasta-
ses developed, and the GCT expanded to involve 
multiple carpal bones and the bases of the second 
through fourth metacarpals. A 10-month course 
of systemic chemotherapy with the RANK ligand 
(RANKL) inhibitor denosumab was started after the 
pregnancy. After this treatment, the patient under-
went both tumor resection and reconstruction with 
autogenous bicortical iliac crest bone graft (ICBG) 
carefully designed to preserve range of motion 
and maintain the fingers in anatomical position. 
Treatment with denosumab was continued after 
surgery. Although this case offers no endpoint for 

Abstract
Giant cell tumors (GCTs) are aggressive 
benign lesions that occur in the bone 
epiphysis. They are most often found in the 
long bones of the lower extremities. Wrist 
bone involvement is rare, capitate bone 
involvement exceedingly rare. Treatment in 
the wrist usually consists of excision, local 
adjuvant treatment, and cementing and/
or bone grafting. GCTs also metastasize to 
the lungs; pulmonary lesions are excised 
and systemic therapy provided.

We present the case of a 19-year-old 
woman with GCT of the capitate bone. 
After initial excision and cementing, the 
GCT recurred with lung metastases during 
a pregnancy. Rapid expansion of the GCT 
during pregnancy was reversed with 
systemic treatment with denosumab after 
pregnancy. Excellent response to this  
chemotherapy permitted limb-sparing 
surgery and wrist reconstruction with 
structural cortical autogenous bone graft. 
Resection of pulmonary metastases after 
a year of treatment with denosumab re-
vealed lung parenchyma with calcification 
and ossification and limited viable tumor.
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Take-Home Points

 ◾ GCT of bones of the wrist is rare. This article is the only report 
of a wrist GCT during pregnancy that we could identify. 

 ◾ Routine treatment usually consists of surgical excision with 
local adjuvant, and in the wrist, often results in reduced wrist 
motion.

 ◾ GCT of the wrist is more aggressive than the more common 
locations in long bones, with higher local recurrence rates  
if treated with surgery alone.

 ◾ Diagnosis is often delayed for GCT of the wrist, due to 
insufficient imaging, which should include CT or MRI.

 ◾ For pregnant women with GCT, local adjuvant treatments 
can be used in addition to surgery. Following pregnancy, 
denosumab can be used systemically, and can be effective  
with metastatic or unresectable disease.
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postoperative chemotherapy with denosumab, pre-
operative treatment dramatically reduced the GCT 
and permitted limb-sparing reconstruction. The 
patient provided written informed consent for print 
and electronic publication of this case report.

Case Report
A 19-year-old right-handed woman with atraumatic 
swelling of the left wrist presented to an orthope-
dic surgeon at an outside facility. Physical exam-
ination revealed tender fullness on the dorsum of 
the wrist, slightly reduced range of motion and grip 
strength, and a neurovascularly intact wrist. The 
diagnosis was periarticular cyst, and the patient 
underwent physical therapy. Two years later, the 
swelling returned, tenderness was increasing, 
and symptoms did not resolve with cast immobi-
lization. A radiograph showed a lytic lesion in the 
capitate bone (Figure 1).

GCT was diagnosed with percutaneous nee-
dle biopsy. A preoperative chest radiograph was 
reported normal. For initial treatment, the capi-
tate and trapezoid bones were resected en bloc 
through a dorsal approach. Reconstruction con-
sisted of limited arthrodesis using bone cement 
without additional fixation.

At 6-month follow-up, the patient was pregnant, 

and there was a recurrence of the wrist lesion. 
During the first 2 months of pregnancy, swell-
ing and pain rapidly progressed, and a palpable 
mass formed. Radiographs showed a lytic lesion 
extending into the hamate bone (Figure 2), and 
magnetic resonance imaging (MRI) showed 
articular extension of the lesion with involvement 
of the base of the fourth metacarpal. Targeted 
anti-RANKL therapy was not recommended (and 
was not available at the patient’s home hospital). 
The patient deferred surgical treatment because of 
the pregnancy, which proved otherwise uneventful 
and ended with a full-term delivery.

After the pregnancy, radiographs of the wrist 
showed complete destruction of the hamate and 
trapezium bones, with erosion of the bases of the 
second through fourth metacarpals (Figure 3A). 
The patient presented at our institution 4 years 
after initial diagnosis. Computed tomography (CT) 
of the chest showed numerous bilateral pulmo-
nary nodular opacities. Wrist imaging showed 
soft-tissue extension (Figure 3B). The diagnosis 
of recurrent metastatic GCT was confirmed with 
needle biopsies of the wrist mass and the right 
lung nodule.

Systemic chemotherapy was initiated with 120 

Figure 1. Presenting anteroposterior radiograph of the left 
wrist shows expansile cystic lesion in capitate bone. Figure 2. Pre-pregnancy anteroposterior radiograph shows 

giant cell tumor recurrence adjacent to cement mass and 
involving adjacent hamate and trapezoid bones.
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mg of denosumab, given subcutaneously on days 
1, 8, and 15 and then monthly during the 10 months 
leading up to surgery. Serum calcium was mon-
itored during treatment and remained within the 
normal range the entire time, except for once at 
the start of therapy, when it dropped to 6.8 mg/dL. 
After 8 months, the soft-tissue mass, originally 8 
cm × 8 cm × 6 cm, shrunk and stabilized at 5 cm × 
4 cm × 4 cm (Figure 3B), and a bony shell reformed 
around it. Nodules in both lung fields showed 
response to denosumab.

Histologic examination revealed scattered  
osteoclast-like, multinucleated giant cells, consis-
tent with a recurrent lesion (Figure 4). After 10 
months of treatment with denosumab, the patient 
underwent resection (dorsal approach) of the 
residual cement, the soft-tissue mass, the affected 
carpal bones, half of the third metacarpal, and the 
second and fourth metacarpal bases. The proximal 
carpal row was preserved after no intra-articular 
involvement was verified. The closet margin was 
marginal; the tumor mass abutted without encom-
passing the flexor tendons and median nerve. The 
tumor was meticulously elevated from the neuro-
vascular and tendinous structures, which were not 
sacrificed. Hydrogen peroxide was used for local 
adjuvant treatment. Bicortical autogenous ICBG 
was placed between the remaining scaphoid, 
lunate, and metacarpal bones. The second, third, 
and fourth metacarpal bases were stabilized on 
the overlapping outer table of ICBG with 2.0-mm 

plates and miniscrews (Figure 5A). Kirschner wires 
were used to stabilize the proximal bone graft and 
the scapholunate fossa. Cancellous bone graft 
was packed between the structural bone graft and 
neighboring unaffected carpal bones (Figure 5A). 
Immobilization with a short-arm thumb spica cast 
was maintained for 6 weeks after surgery and was 
followed by a 12-week rehabilitation program. The 
patient returned to normal activities when plain 

Figure 3. Anteroposterior radiograph and axial magnetic resonance imaging of the left wrist (A) after pregnancy and (B) after 10 months of treatment 
with denosumab show partial ossification of giant cell tumor recurrence.

A B

Figure 4. High-power (×100) photomicrograph of recurrence in wrist shows scattered 
multinucleated giant cells in uniform stroma with occasional foamy histiocytes but no 
malignant features. Ten-month treatment with denosumab preceded surgical resection 
of recurrent mass. 
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radiographs showed solid bony union (Figure 5B). 
Fourteen months after initial surgery, tenolysis was 
performed to free the extensor tendons (index, 
middle, and ring fingers on dorsum of left hand) 
from adhesions to the bone graft. At 37-month 
follow-up (Figure 5C), there was no clinical or 
radiographic evidence of progression in the wrist.

The patient had bilateral pulmonary metastases 
(Figures 6A, 6B). Treatment with denosumab 
produced an initial response (smaller pulmonary le-
sions) and subsequent stability. After 12 months of 
treatment with denosumab, the patient underwent 

left thoracotomy and wedge resection of pulmo-
nary metastases on the left. Pathologic evaluation 
revealed pulmonary parenchyma with calcification 
and ossification and limited viable tumor. Given the 
dramatic effects on the left pulmonary metastases, 
denosumab was continued, and surgical interven-
tion on the right was not attempted. Pulmonary 
metastases were stable afterward (Figure 6C).

At 54-month follow-up, systemic treatment with 
denosumab was continued. The patient had no 
pain in the wrist or hand and was able to use the 
left hand normally. There was some fissuring of 

Figure 5. (A) Immediate postoperative radiograph of the left wrist shows iliac crest bone graft; radiocarpal joint was preserved. (B) Anteroposterior radio-
graph of the wrist 6 months after surgery shows solid union of bone. (C) Anteroposterior radiograph of the wrist 37 months after surgery shows continued 
bony union.

A B C

Figure 6. (A) Computed tomography (CT) of the chest shows bilateral pulmonary metastases. (B) CT during biopsy of left lung nodule. (C) Chest CT at 
most recent follow-up, 40 months after left thoracotomy.

A B C
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the third and fourth digits over each other. How-
ever, the patient had good grip strength and was 
using eating utensils, picking up water bottles, and 
engaging in other activities without difficulty.

Discussion
GCT isolated to the carpus is rare. However, com-
pared with GCT in the more common locations 
in long bones, it is also more aggressive, and its 
local recurrence rates are higher, probably 60% or 
more if treated with curettage alone.15 Therefore, 
excision augmented with adjuvant treatment is 
recommended.2,7 Use of bone cement in the hand 
is relatively uncommon.4,5,7-10

The diagnosis of GCT in the carpus is difficult 
and often delayed. The initial complaint is usually 
mild wrist pain after relatively mild trauma.5 The 
first reported case of GCT in the lunate bone 
was mistakenly thought to be Kienbock disease.5 
Similarly, our patient was initially given a nonon-
cologic diagnosis, which prompted conservative 
management.

Whether the biological behavior of GCT in the 
carpus differs from that of GCT in other sites is 
unclear. The high recurrence rates might be attrib-
utable in part to suboptimal curettage.5,6 En bloc re-
sections of involved bone inevitably result in carpal 
instability or loss of wrist motion if arthrodesis is 
performed.4-7,11 In the present case, resection was 
followed by limited arthrodesis to mitigate motion 
losses.

Multifocal GCT in the carpal bones often 
affects younger patients and has a high rate of 
recurrence.7,16 In the present case, the patient’s 
pregnancy delayed treatment and allowed tumor 
extension into soft tissues and metacarpal bones. 
Given her young age, en bloc tumor resection was 
performed, with the proximal carpal row spared to 
preserve wrist motion. ICBG was carefully shaped 
to match the defect that remained after tumor 
resection.7 Supporting wrist height to prevent 
carpal collapse provided a stable base for remain-
ing distal segments of the second through fourth 
metacarpals. After short-arm thumb spica casting 
and early rehabilitation, the patient recovered wrist 
motion and use of the involved fingers distal to the 
carpometacarpal joints. 

In pregnant women, GCTs have been found 
primarily in the long bones and spine but are 
rare.17-21 A review of the literature (1950-present) 
revealed that the present article is the first report 
of GCT in the hand or wrist bones of a pregnant 
woman.18,20,21 There is no consensus as to wheth-

er surgical excision should be performed during 
pregnancy.18,20,21 In 1 unusual case, at 18 weeks’ 
gestation GCT in the distal femur was resected 
with curettage and bone grafting, and there were 
no complications.21 Therefore, pregnancy termina-
tion is not indicated for GCT. 

The relationship between tumorigenesis and 
pregnancy is unclear.18,20,21 Empirically, pregnancy 
is thought to promote tumor growth.18,20 Estro-
gen and progesterone levels are elevated during 
pregnancy, potentially influencing tumor cells 
that are hormonally sensitive.18,20 An early report 
in which reverse transcription–polymerase chain 
reaction showed estrogen receptor expression in 
GCT osteoclast-like cells was followed by several 
studies that failed to find estrogen receptors at the 
protein level.19 In contrast, progesterone receptors 
were found in 50% of GCTs in a study.22 However, 
the etiopathogenic significance of this is unclear. 
In pregnant women, vascular endothelial growth 
factor, placental growth factor, and other growth 
factors induce osteoclast formation.23 β-Human 
chorionic gonadotropin expression (β-hCG) has 
been found in 58% of cases, with some showing 
β-hCG elevation in the serum.24 Other studies 
have focused on an immunologic explanation for 
occurrence of GCT during pregnancy.18 Oncofetal 
antigens, which are similar to fetal antigens, have 
been found in fibrosarcoma and in an osteosar-
coma cell line but not in GCT.18-20 Thus, though 

Table. Giant Cell Tumor of Wrist Bones

Diagnosis

History/physical examination
Primary-site imaging: XR + MRI or CT for wrist
Chest imaging: XR or CT
Bone scan: optional
Biopsy to establish histologic diagnosis

Differential Diagnosis

Chondroblastoma
Chondromyxoid fibroma
Clear cell chondrosarcoma
Eosinophilic granuloma
Infection
Giant cell sarcoma
Bone cyst
Geode
Brown tumor
Nonossifying fibroma

Abbreviations: CT, computed tomography; MRI, magnetic resonance 
imaging; XR, radiography.
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occurrence during pregnancy may be coincidental 
given the frequency of GCT in women of childbear-
ing age, it is plausible that tumor growth may be 
enhanced by pregnancy. More studies are needed 
to understand the relationship between giant cell 
proliferation and pregnancy-related growth factors 
and hormones.

With GCT, the rate of pulmonary metastases 
ranges from 0% to 4%; these metastases are 
usually diagnosed at time of local recurrence, or 2 
years to 3 years after initial GCT diagnosis.2,3,12,14,25 
Lung metastases secondary to GCT in the hand or 
foot bones are rare; our literature review identified 
only 4 cases.12,14 Risk factors for lung metastasis 
include local recurrence, aggressive appearance 
(Enneking grade 3) on radiograph, Ki-67 antigen 
expression, and distal radius location.14 The mecha-
nism of metastasis is unknown.12,14

Lung metastases are usually excised, but they 
may spontaneously evolve toward necrosis and 
ossification.12 In cases in which surgery is unfea-
sible, chemotherapy (eg, with doxorubicin) has 
been used to control progression.12,14 Radiation 
can cause sarcomatous transformation and is 
contraindicated. Interferon26-28 and other antiangio-
genic strategies have been successfully used in 
systemic therapy for GCT of bone. More recently, 
bisphosphonates29-32 and denosumab33 have been 
investigated.29,32-36 The limited toxicity of denos-
umab makes the drug a very attractive treatment 
option for recurrent or unresectable GCT of bone.33 
Reported rates of mortality from lung metastases 
have ranged from 0% to 40%.14 There is evidence 
that control of lung metastases during the first 
3 years after diagnosis is important for favorable 
outcomes.2,3

Malignant stromal cells of GCT of bone have 
been known to secrete RANKL, which recruits 
osteoclasts and osteoclast precursor cells, which 
in turn generate aggressive osteolytic activity.33,37 
Denosumab, a monoclonal antibody that inhib-
its RANKL, is effective in stopping osteoclastic 
activity. In a phase 2 trial of denosumab in the 
treatment of GCT of bone, 96% of treated patients 
with unresectable disease showed no progression 
at 13 months.38 In addition, 74% of treated patients 
who had resectable disease but were likely to have 
morbid surgery did not require surgery, and 62% 
of treated patients who underwent surgery were 
able to have a less morbid procedure. Forty-one 
percent to 58% of treated patients had a reduction 
in tumor size.

Denosumab is very well tolerated. The phase 

2 trial found serious adverse events in 9% of pa-
tients, and in 5% of cases the drug was discontin-
ued because of toxicity.38 Serious adverse events 
include osteonecrosis of jaw, hypocalcemia, and 
hypophosphatemia.37 Electrolyte changes with 
denosumab are easy to monitor and manage. Al-
though the favorable toxicity profile of denosumab 
allows for long-term therapy, the data on therapy 
duration in patients with unresectable disease are 
unclear. Patients who discontinue therapy should 
be closely monitored, as disease can progress in 
this setting.37

In contrast to GCT of larger bones, GCT of the 
wrist is rare and typically more aggressive, and 
has higher local recurrence rates. In many cases, 
diagnosis is delayed by insufficient imaging, which 
optimally should include either CT or MRI (Table). 
For pregnant women with GCT, options include 
surgical resection with curettage and local adjuvant 
treatment. After pregnancy, denosumab can be 
used systemically, and can be effective with meta-
static or unresectable disease. Surgical treatment 
in the wrist can be challenging when partial or 
complete resections of carpal bones are required. 
Occupational therapy is recommended for optimi-
zation of hand function after surgery. 
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