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Introduction Surgery is the cornerstone for the management of giant cell tumors
(GCTs). There are no definite guidelines for the management. The purpose of this
series was to study the patient demography and results of the surgical intervention for
skeletal GCTs in our population.
Materials and Methods All the histologically diagnosed cases of GCT of bone from
year 2012 to 2018 were retrospectively analyzed for patient demographics, site, and
grade of the lesion, type of biopsy taken (if any), nature of surgical intervention, and
final outcome with respect to complications.
Results Seventeen cases of skeletal GCT were diagnosed on histopathology. The
mean age at presentation was 31.5 ± 10.9 years with females affected 1.4 times more.
Proximal tibia was the most common site (29.4%) followed by distal radius and distal femur in that order. About 58.8% of the lesions were of Campanacci grade 2 and
remaining were grade 3 lesions. Ten patients had extended curettage, five had en bloc
resection, and one had amputation as the primary treatment. Twenty percent patients
(n = 3) had local recurrence of the pathology and one patient developed distant recurrence (lung metastasis).
Conclusion Proximal tibia followed by distal radius was the most common site of
GCT in our population. The tumor behavior and recurrence cannot be predicted with
any grading system. The goal should be salvage of the joint by intralesional curettage,
with resection reserved for distal radius GCTs, cases with extensive soft tissue extension or those with destruction of the articular cartilage and joint involvement.

Giant cell tumor (GCT) of bone is a relatively common bone
tumor accounting for 4 to 10% of all bone tumors. Though
classified as a benign tumor, it has local aggressiveness and
propensity for distant metastasis. It constitutes around
20% of benign bone tumors and the incidence of metastasis has been estimated to be 1 to 6%, with lungs being the
most common site.1,2 The tumor arises from the epiphysis after skeletal maturity and thus radiologically presents
as an epiphysiometaphyseal lesion.3 It is classically seen in
third and fourth decade of life with slight propensity for

females.1,4 The treatment of GCT has evolved over years with
extended intralesional curettage using adjuvant therapy, to
kill the residual tumor cells in the wall of the cavity, as the
gold standard. GCT differs from other benign tumors in its
local aggressiveness, recurrence, and its epiphysiometaphyseal location with its margins usually within 1 cm from the
subchondral bone that may make joint salvage difficult.1,5,6
Besides at present there are no clear-cut guidelines pertaining to surgical treatment of these lesions.
The purpose of this study was to review the demographic
features of the patients and outcome of various surgical techniques for GCT of the bone at a tertiary care center.
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Materials and Methods
This retrospective study was conducted in one of the orthopaedic units of a tertiary care center and all the histopathologically diagnosed cases of GCT of bone from 2012 to 2018
were included in this study. Demographic data of all the
patients, clinical presentation including presence of a pathological fracture, site of the lesion, Campanacci grade of the
lesion, any evidence of distant metastasis, type of biopsy
taken for histopathological diagnosis, nature of surgical
procedure performed, follow-up duration after the surgical procedure, complications, and their management were
recorded. With respect to outcome and complications, only
those patients were included who had a minimum postsurgical follow-up of 2 years.

Results
A total of 17 cases of GCT of bone were diagnosed over
a period of 6 years from 2012 to 2018. Age of the patients
ranged from 18 to 52 years with a mean of 31.5 ± 10.9 years.
Majority of the patients (47%) were in third decade of their
life. Pathology was more common in females with a male to
female ratio of 1:1.4. Proximal tibia was the most common
site affected, seen in 5 (29.4%) cases followed by distal end of
radius in three (17.6%) cases. About 47.1% of the lesions were
located around the knee joint (►Table 1).
The most common clinical symptom was pain seen in
all the 17 patients followed by local swelling in 7 (41.2%)
patients. Ten (58.8%) patients had some degree of subjective
and/or objective restriction of the adjacent joint function.
None of the patients had a pathological fracture at presentation. As per Campanacci radiological grading, 10 (58.8%)
lesions were of grade 2 and remaining 7 (41.2%) were of
grade 3 (►Table 1). None had radiological evidence of distant metastasis. Computed tomography and/or magnetic
resonance imaging of the lesion showed extension of the
lesion within 1 cm from the subchondral bone in all the
cases and cortical breach with some degree of soft tissue
extension was seen in seven patients. One of these patients,
with lesion of the distal humerus, had extensive soft tissue
invasion. Before surgical intervention, diagnostic biopsy was
taken in 13 patients. Open incision biopsy was obtained in
three patients and image-guided core needle biopsy in ten
patients.
Sixteen patients underwent surgical intervention. One
patient with pelvic GCT was referred to higher center. Ten
(62.5%) patients had intralesional extended curettage using
an adjuvant. In four patients a combination of electrocoagulation and bone cement, in three patients electrocoagulation,
in two patients bone cement, and in one patient a combination of electrocoagulation and hydrogen peroxide was
used as adjuvant. Three patients who had involvement of
subchondral bone by the lesion and in whom bone cement
was used, sandwich technique using cancellous bone graft,
gel foam, and bone cement was used (►Fig. 1). Stabilization
using plates was required in two cases of extended curettage, while one patient required placement of mantle screws

Ali et al.

(►Fig. 1). Five (37.5%) patients required en bloc resection of
the pathological bone. Biological reconstruction after en bloc
resection using an allograft (fibula) was carried out in four
patients, while one patient who had excision of proximal
fibula did not require such reconstruction. In the reconstruction group, two patients (GCT of distal radius) had reconstruction arthroplasty with proximal fibula of opposite side
and other two patients (one with GCT distal radius and one
with GCT of distal tibia) had reconstruction and fusion with
a simple fibular strut graft. One patient with GCT of distal
humerus and extensive soft tissue extension was managed
by transhumeral amputation.
One patient with GCT of distal tibia was lost to follow-up at
1 year. The follow-up of the remaining 15 patients ranged from
1 year and 4 months to 4 years and 2 months with an average
follow-up duration of 2 years and 8 months. Recurrence of the
pathology was seen in four (16%) patients after the surgical
intervention. One of these patients had distant recurrence
in the form of pulmonary metastasis and the patient died at
1 year and 4 months follow-up. Patient with recurrence at
distal ulna was managed by en bloc resection of distal ulna
(►Fig. 2). Other patient with soft tissue recurrence at distal
radius underwent wide marginal excision of the soft tissue
tumor. Patient with recurrence at proximal tibia presented
with a fungating growth and had transfemoral amputation
for the local recurrence. All the patients with local recurrence
were Campanacci grade 2 and one with lung metastasis was
a grade 3 lesion. Only one patient (GCT distal radius) had
infection and loss of fixation in the postoperative period that
required debridement of the fibular allograft and subsequently
ulnocarpal fusion. One patient with proximal fibular GCT who
had excision of the proximal fibula developed neuropraxia of
the common peroneal nerve (foot drop) that recovered completely in 5 months. One patient with proximal tibial GCT
with involvement of subchondral bone (managed by sandwich
technique) had valgus instability, lateral compartment pain,
and arthritis. This was due to change in contour of the lateral
compartment articular cartilage secondary to involvement of
subchondral bone and subsequent depression before surgical
intervention. Postoperatively, it was managed by a knee brace.

Discussion
GCT is a relatively common primary bone tumor that constitutes around 20% of the benign bone tumors.1 Characteristic feature is appearance after skeletal maturity with peak incidence
in third and fourth decade of life.4,7 In most of the studies from
China and Japan, the mean age at presentation ranges from 30.5
to 35.7 years.8 Similarly, Elshenawy et al in their institutional
review of 42 patients had a mean presenting age of 32.3 years.9
Our mean presenting age of 31.5 years is consistent with these
studies. As per world literature, more than 50% of the patients
are in third and fourth decade of their life that is comparable to
our 64.7%.4 We had no case of GCT in skeletally immature and
elderly patients. It is very rare but has been reported in the
literature.10,11 There is slight female predilection with a female
to male ratio ranging from 1.1: 1 to 1.6: 1 in the literature and
ratio of 1.42: 1 in our study falls within this range.1,9
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Table 1 Demographic and clinical details of the patients
Age/sex

Site

C. grade

Primary procedure

Hardware

Complications

Secondary procedure

52/F

Distal radius (L)

3

EBR and
reconstruction
arthroplasty with
proximal fibular
autograft

Plate fixation

Infection and graft
sequestration

Removal of graft and
plate f/b ulnocarpal
fusion

22/M

Talus (R)

2

EC (E coag) and BG

–

–

–

35/M

Proximal tibia (R)

2

EC with BC

–

Recurrence (1 and half
years)

Transfemoral
amputation

22/F

Distal tibia (R)

3

EBR and fibular autograft and cancellous
BG reconstruction

Screw fixation

Lost in follow-up

–

24/F

Proximal tibia (L)

2

EC (E coag and
BC) (sandwich
technique)

Mantle screws

–

–

28/M

Distal ulna (R)

2

EC (E coag and
hydrogen peroxide)
and BG

–

Recurrence (1 year)

EBR distal ulna

29/F

Distal radius (L)

2

EBR and reconstruction arthroplasty
with proximal fibular
autograft

Plate fixation

–

–

23/F

Proximal tibia (L)

3

Resection of soft
tissue extension and
EC (E coag and BC)

Plating (two)

–

–

45/F

Proximal tibia (R)

2

EC (E coag and
BC) (sandwich
technique)

–

Lateral compartment
arthritis

–

24/F

Proximal tibia (L)

3

Fibular head
excision, resection of
soft tissue extension
and EC (E coag) and
BG

–

–

–

18/F

Proximal
Humerus (R)

2

EC with BC

–

–

–

19/F

Distal femur (R)

3

EC (E coag) and cancellous and fibular
strut BG

Medial plating

–

–

36/F

Distal femur (L)

2

EC (E coag and
BC) (sandwich
technique)

–

–

–

42/F

Distal radius (R)

2

EBR and
reconstruction
using fibular strut
autograft (wrist
fusion)

Wrist
arthodesis
plate

Local soft tissue
recurrence

Resection of soft tissue
recurrence

29/M

Fibular head (L)

2

Proximal fibular
excision

–

Common peroneal
nerve neuropraxia

–

36/M

Distal humerus
(L)

3

Transhumeral
amputation

–

Lung metastasis

–

52/M

Pelvis (L)

3

Referred to higher
center

–

–

–

Abbreviations: BG, bone grafting; C. grade, Campanacci grade; E coag, electrocoagulation; EBR, en bloc resection; EC, extended curettage; f/b, followed
by; F, female; L, left; M, male; R, right.

Historically, GCT is believed to arise from the epiphysis
and presents as an epiphysiometaphyseal lesion with articular cartilage and the joint being resistant to invasion.11,12
Murphey et al reported 84 to 99% of the lesions extend to
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locations within 1 cm of the subarticular bone.5 All our cases
had extension of the lesion within 1 cm of the subchondral bone. GCTs have also been reported in patients with
open epiphyseal growth plates and these are metaphyseal
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Fig. 1 Giant cell tumor of proximal tibia. (A) Radiographs showing lytic lesion. (B) Magnetic resonance imaging. (C) Intraoperative fluoroscopy
showing placement of bone graft under subchondral bone, use of mantle screws, and filling the cavity with polymethyl methacrylate (sandwich
technique). (D) Postoperative radiograph.

Fig. 2 Giant cell tumor of distal ulna. (A) Radiograph showing lytic lesion. (B) Postoperative radiograph after extended curettage and bone
grafting. (C) Radiograph showing recurrence of the pathology. (D) En bloc resection of distal ulnar specimen. (E) Radiographs after resection.
(F) Clinical photographs showing final function.
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in location with growth plate acting as a barrier to tumor
growth that suggests metaphyseal origin of this tumor.13
Most commonly GCT is located around the knee joint (50 to
65% of all the cases). In our series too, most of the lesions
were around the knee joint (47.1%). Distal femur is the most
common site followed by proximal tibia and distal radius,
but in our series proximal tibia was the most common site
involved followed by distal radius.1 Çomunoğlu et al also in
their institutional experience of 120 cases had proximal tibia
followed by distal femur as the most common site of GCT.14
Rare sites include spine, small bones of hand and feet, patella,
distal ulna.1,15 We had one case each involving talus and distal ulna. Pain is the most common presentation of GCT that
results from bone insufficiency and destruction. A palpable
bump may be a presentation in case of soft tissue extension
through a cortical breech. Interference with adjacent joint
function is common. Pathological fracture with acute onset
pain is a presentation in 10 to 12% of GCTs and is an indicator of aggressive disease with poor prognosis with respect
to recurrence and metastasis.12,16 None of our patients presented with a pathological fracture. GCTs have been classified
histologically (Jaffe et al) as well as radiologically (Enneking
et al and Campanacci et al). Campanacci et al graded GCT
into three grades and is a preferred grading system for GCTs.
However, none of the classification systems is helpful in formulating guidelines for surgical treatment. And no correlation exists between grade of the tumor and incidence of local
recurrence and distant metastasis.1,17-19 All the patients in our
series with local recurrence were of Campanacci grade 2 and
no patient with grade 3 lesion had local recurrence except
one patient who had lung metastasis.
Although labeled as a benign tumor, the treatment of GCT
is always surgical because of its local aggressiveness and tendency to invade surrounding tissues.1,9 Juxta-articular location makes treatment difficult and challenging. Intralesional
approach to tumor preserves the joint function at the cost of
risk of local recurrence. En bloc resection of the lesion has
the advantage of decreased risk of local recurrence with a
recurrence-free survival ranging from 84 to 100%, but with
added morbidity and loss of joint function.12 The results of
curettage have improved with the advent of extended curettage that uses adjuvants like liquid nitrogen, phenol, alcohol,
hydrogen peroxide, zinc chloride, electrocoagulation, polymethyl methacrylate, and locally delivered chemotherapy.1,20
The aim of extended curettage is to take care of microscopic
tumor remnants in the walls, after the cavity is curetted out
thoroughly. In literature, the incidence of local recurrence
after simple curettage and bone grafting has been reported to
be between 25 and 50% that has been dramatically reduced
to 6 to 25% with the use of adjuvants.12 In our retrospective
study, 20% of patients with extended curettage had a local
recurrence. One patient (20%) in the resection group had a
local recurrence too. One of the patients managed with transhumeral amputation presented with distant recurrence in
the lungs. Metastasis to lungs despite a radical excision of the
pathology and mortality secondary to pulmonary metastasis
within 1 year and 4 months is suggestive of aggressive nature
of the GCT in this case. The pulmonary metastatic lesions are
International Journal of Recent Surgical and Medical Sciences
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usually slowly growing and amenable to resection and have
been termed as benign pulmonary implants and the prognosis is favorable in more than 70%. In some cases, the pulmonary lesions resolve spontaneously but some may succumb
to multiple pulmonary lesions as happened in our case.1,21
Jamshidi et al in their comparison of en bloc resection versus curettage and bone grafting for GCT of distal ulna recommended resection for grade 3 tumors and curettage for lower
grade tumours.15 But some surgeons recommend excision
for lesions of distal ulna, proximal fibula, proximal radius,
coccyx, and saccrum.12,22 There was no re-recurrence in our
patient after the recurrence at distal ulna (post curettage)
was managed by en bloc excision. The surgical approach for
distal radius GCT has been controversial as the distal radius
lesions are considered aggressive with high chances of local
recurrence.2,23 Pazionis et al in their meta-analysis on distal
radial GCTs concluded local recurrence was three times more
with intralesional curettage as compared to wide excision.24
Considering these facts we prefer wide excision over curettage in distal radial GCTs. In cases where only thin rim of
subchondral bone and overlying cartilage is preserved, the
exothermic reaction from cementing can damage the joint
cartilage and lead to subsequent arthritis. This harmful effect
of bone cement can be prevented by using sandwich technique where a layer of bone graft followed by a gel foam layer
is packed under the subchondral bone before pushing bone
cement into the void.25 We also prefer this technique when
only a thin rim of subchondral bone is preserved and bone
cement is used.

Conclusion
The demographics of our patients and the tumor behavior
was comparable to the world literature except for proximal tibia being the most common site of involvement. The
choice of surgical technique depends on several factors with
joint salvage using extended curettage as the gold standard.
Resection of the bone with reconstruction should be reserved
for GCT of the distal radius, and cases with articular cartilage
and extensive soft tissue involvement.
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