
Introduction
Giant cell tumours (GCTs) represent 5% of bone
neoplasms1 and only fraction of it occurs in foot. They
occur in patients 20 to 40 years old, and there is a slight
female predominance. These tumours frequently are
more aggressive. Common sites are femur, tibia and distal
radius. GCT of foot bones,2 hand and spinal involvement is
rare.3 Any foot bone may be involved. Giant cell tumours
of foot usually are solitary lesions, but 1% to 2% may be
synchronously or metachronously multicentric. These
tumours typically are benign. Foot GCTs are eccentrically
located in the foot bones and usually about the
subchondral bone of epiphysis, compressing cortex to a
thin rim. Radiographically, the lesions are purely lytic. Foot
lesions frequently expand and occupy mostly half of the
bone or break through the cortex, but intra articular
extension is rare.4 Treatment options of foot lesions
depend on the stage of the disease and include
curettage/extended curettage with adjuvants and filling
the defect with bone cement or bone graft,5,6 resection
arthrodesis, resection reconstruction and resection
arthroplasty. In metastatic lesions, radiation7 or

embolization and chemotherapy options are used.

The current study was planned to determine the
incidence of GCT in foot, its clinical features, stage of
tumour, treatment and outcome of surgery.

Materials and Methods
Thirteen cases of Giant Cell Tumour of foot bones
diagnosed in last 25 years were included. Tumours proved
later to have other diagnosis, infection of foot and
operated in other centers were excluded. Patients were
admitted electively and operated on first elective list.
Counselling for different issues about the procedures was
discussed with them. Pros and cons of the study were
explained and informed consent was taken. Ethical
approval was taken from institutional review board of
JPMC on 09-05-2015 with reference number F.2-81/2015-
GENL/15240/JPMC. The procedures were done by
consultants having more than 5 years' experience.
Patients received preoperative antibiotic prophylaxis, one
hour before surgery. They were operated under
general/spinal anesthesia in supine position, using
standard surgical protocols for locally aggressive
tumours.8 All the tumours were operated by standard
dorso lateral or dorso medial longitudinal incision over
each involved metatarsal and phalanx, lateral incision for
calcaneus and anterior midline approach for talus.
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Abstract
Objective: To determine the incidence of giant cell tumour in foot, its clinical features, stage of tumour, treatment
and outcome of surgery.
Methods: This retrospective case series study was conducted at Jinnah Postgraduate Medical Centre, Karachi, and
comprised cases of giant cell tumour of foot bones diagnosed between January 1990 and March 2015. Tumour
Incidence, type of procedure and results were recorded on a proforma and analysed for function outcome and
recurrence. Clinical and radiological follow-up was done for a maximum 6 years.
Results: There were 240 cases of giant cell tumour but only 13(5.4%) related to foot bones. Of them, 8 (3.3%) were
females and 5(2.0%) males. The mean age was 25 years (SD 10.59) (range: 17-38 years). In 7 (2.9%) cases lesion was
in metatarsals, 2(0.8%) cases in phalanges, 3(1.2%) cases in calcaneus and 1(0.4%) case in talus. Duration of
symptoms ranged from 4 to 12 months. All presented with radiologically stage 2 or 3 lesions. Resection of tumour
and reconstruction with fibular graft was performed in 5(2.0%) cases, excision/curettage and filling cavity with
cancellous bone graft in 5(2.0%) cases, resection in 2(0.8%) cases and toe amputation in 1(0.4%) case. There was
recurrence in 2(0.4%) cases. No other complication was noted on last follow-up.
Conclusion: Giant cell tumour in foot bones is a rare tumour and shows specific clinical and radiographic features
with early involvement of entire bones, more aggressive behaviour with recurrence potential. The preferred
treatment options are resection with reconstruction, curettage and filling cavity with bone graft/cement and
amputation.
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Surgical wounds were closed primarily. Post-operative
antibiotics were given for 5 days.

Patient was mobilized on next day of surgery. Foot was
kept on elevation to reduce swelling. Dressing was
changed on second post-operative day. Patient was
discharged on third post-operative day. Weight bearing
was started on 7th post op day after swelling reduced.
Sutures were removed on 14th post-operative day. Those
patients who had K-wires, were removed after 6-8 weeks
duration. Patients were walking independently 2-3
months after surgery. Patients were clinically and
radiologically followed up for every month for 3 months,
then every 3 months for one year and then every 6
months for maximum 6 years. All finding were recorded
on a proforma containing age, sex, duration of symptoms,
site, grade and type of surgery done. Incidence and
relevance of the type of procedure to the stage of tumour
was noted at final outcome.

Results
There were 240 cases of giant cell tumour but only
13(5.4%) related to foot bones. Of them, 8 (3.3%) were
females and 5(2.0%) males. The mean age was 25 years
(SD 10.59) (range: 17-38 years). In 7 (2.9%) cases lesion
was in metatarsals, 2(0.8%) cases in phalanges, 3(1.2%)
cases in calcaneus and 1(0.4%) case in talus (Figure-1 and
2). Duration of symptoms ranged from 4 to 12 months
with a mean of 6.54 months (SD 4.08). All the tumours
presented as expansile lesion, destroying cortex in
8(3.3%) cases. In all cases, lesion was more than half the
diameter of the bone and thickness of sub-chondral bone
in adjacent articular surface was less than 5mm to 0mm.
All of them had extension into the soft tissue. Open
biopsy was performed in 7(2.9%) cases. In 6(2.5%) cases,
fine needle aspiration cytology (FNAC) was diagnostic,
showing giant cell lesion. 1(0.4) calcaneal giant cell
tumour was treated by extended curettage and filling the
cavity with fibular head compact bone graft. Other
2(0.8%) cases of calcaneal giant cell tumour were treated
by complete resection of calcaneus. 1(0.4%) case of talus
GCT was treated by curettage and bone grafting. Out of
7(2.9%) cases of metatarsals, 4(1.6%) were in 1st
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Figures-1, 2: Giant Cell Tumours of calcaneus.

Figure-3: Giant Cell Tumour of 1st metatarsal.

Figure-4: Treated by resection and reconstruction with Fibular graft and K-wire.



metatarsals, 2(0.8%) in 2nd metatarsal and 1(0.4%) in 3rd
metatarsal. 2(0.8%) GCTs in 1st metatarsal (Figure-3 and 4)
and 1(0.4%) in 2nd metatarsal were in stage3 (Figure 5
and 6), and were treated by en-bloc resection and
reconstruction with free fibular graft. Fibular graft was
held with intramedullary K-wire. Rest of the tumours in all
metatarsals were stage 2 and were treated by curettage
and autologous cancellous bone grafting. In 2(0.8%) cases
of phalanges, 1(0.4%) in proximal phalanx of big toe was
treated by resection and fibular bone grafting and 1(0.4%)
was treated by amputation of 3rd toe. There was 1(0.4%)
recurrence in calcaneus and 1(0.4%) in 1st metatarsal,
both of which were initially treated by curettage and bone
grafting. Calcaneus recurrence was treated by below-knee
amputation and 1st metatarsal recurrence by resection
and iliac crest cortico cancellous bone graft.

Mean follow-up was 3.5 years (SD 2.25) (range: 1.5-6

years). All patients were pain-free with good union and
incorporation of graft at both ends. All the patients
showed good stability and ambulation in 6 months.
Overall, 11(2.4%) patients were satisfied with daily
activities and had good emotional acceptance. 2(0.8)
patients who had amputations were concerned about
cosmetic appearance. All the patients had a fair functional
outcome and cosmetically acceptable foot. Wound
infection, stress fracture of the graft, non-union and
further recurrence was not noted in any case after the
initial two recurrences.

Discussion
Giant Cell Tumour predominantly occurs in long bones in
75-90% cases and only a fraction is found in foot bones.
This lesion represents 5% of all primary bone tumours in
the West.9 In the East, the reported incidence is about
20%.10,11 Among the 240 cases of GCT encountered in 24
years, only 13 cases of GCT of foot bones were reported in
our study, showing incidence of 5.41%. The incidence of
GCT of bones of foot reported from West is 4%.12 High
incidence is reported in Japan 16%.13 Another feature is
young age of the patients of foot bones GCT. Biscaglia R et
al2 reported GCT of foot bones in relatively younger
patients and female predominance. Yanagisawa M et al13

showed 45% of their patients of GCT foot bones to be
younger than 20. Casadie et al14 showed average age to
be 27 years. In our series, average age was 25 years.
Reported clinical behaviour and presentation of GCT have
varied in different studies. Most authors feel that there is a
correlation between the radiological behaviour of the
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Figure-5: Giant Cell Tumour of 2nd metatarsal.

Figure-6: Treated by en-bloc resection.



tumour and the clinical presentation. The radiological
atypicality as found in this series was also observed by
other authors.

Primary GCTs of bones of the foot were characteristically
eccentric in location, round and lytic. They were more
aggressive with ill-defined edges. Aggressiveness was
observed in majority of cases12 and 70% of foot GCTs were
stage 3.14 They have higher rate of recurrence than other
sites.15 Some studies have shown no recurrence.13 Our
study showed two recurrences.

Different authors have recommended different treatment
options for individual foot bones GCTs with different
results like resection, excision intralesional or wide
margin, curettage and amputation. Some procedures
were supplemented by fibular or iliac crest bone grafts.
Oliveira VC et al16 and Xing R et al17 recommended
intralesional curettage with adjuvants for treatment of
foot bone for stage 2 GCT. We did resection and curettage
with fibular and cancellous bone graft for calcaneus stage
2 GCT. Khatoon Z et al18 showed resection of calcaneus in
stage 2 GCT. We did curettage and bone graft of stage 2
talus GCT. Song KS19 did intralesional curettage and bone
grafting of stage 2 GCT, while Ramdas A et al20 did
curettage of stage 2 talus GCT and Michael B et al21 did
excision of talus for stage 3 GCT. We did en bloc resection
and curettage with fibular and cancellous bone grafting in
metatarsal GCT. Siddiqui YS et al,22 Mahajan S et al23 and
Yurdoglu C et al24 did resection of stage 3 tumour of 1st
and 2nd metatarsals respectively and did reconstruction
of defect with fibular strut and iliac crest cancellous bone
graft and K-wire fixation. Wang EH25 did allograft
reconstruction of first metatarsal stage 3 lesion. Yokouchi
M et al26 did amputation of toe for stage 3 GCT distal
phalanx 4th toe. Bacchal V et al27 and Dridi M et al28 did en
bloc resection of stage 3 GCT distal phalanx of big toe and
proximal phalanx 3rd toe respectively. We did fibular bone
graft of stage 3 GCT big toe proximal phalanx and
amputation of 3rd toe.

Foot is a rare site of GCT of bone. Numbers of cases were
limited in this series and no local comparative data was
available. Surgical choices were also limited due to late
presentation of cases and aggressiveness of tumour.

Conclusion
Primary GCTs involving bones of the foot are rare lesions
which are generally diagnosed at an advanced stage.
Accurate diagnosis requires clinical evaluation, imaging
studies and histopathological assessment. Two
recurrences after surgery in this small series of cases
support a policy of aggressive primary surgery, including
amputation, en bloc resection/reconstruction and

extended curettage.
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