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ABSTRACT:

Background: Giant cell tumour is a benign aggressive tumour of bone accounting for 5% of all primary
bone tumours with feature of local recurrence, potential for metastasis and malignant transformation
and usually seen at the end of long bones after skeletal maturity. The incidence of lung metastases
from a histologically-proven GCT ranges from 1% to 9%. The recurrence rate after intralesional
curettage without adjuvant therapy is reported to be up to 50%. Extended curettage with use of
adjuvents is the treatment of choice for treating the most GCT of bones’

Material and method: 25 patients presented with GCTBs included.In all patients standard plain
anteroposterior and lateral radiographs of the involved extremity were done.MRI of involved extremity
was done in 19 cases. Diagnosis confirmed by biopsy and histopathological examination. The treatment
of GCT is directed towards local control without scarifying joint function. This has been traditionally
achieved by intralesional curettage with autograft reconstruction by packing the cavity of excised
tumour with iliac cortico-cancellous bone. Results: We have treated 25 patients of GCTBs. Females
(15) were more commonly affected than male (10). Most common site for GCT was around the knee
joint mostly in proximal tibia (6 out of 25). Average range of motion of knee joint was 60 to 112 degree
and in wrist joint it was O to 45 degree of palmar flexion and 0 to 30 degree of dorsi flexion.
Conclusion: We believe that removal of most of tumour mass by extended curettage is very essential
step in preventing recurrence and achieving good functional outcome in future.

Key words: giant cell tumour of bones, autograft, extended curettage

marrow, made up of ovoid stromal or spindle-

INTRODUCTION: . ) .
shaped cells interspersed with multinuclear

Sir Astley Cooper first described osteoclastomas,
now called giant cell tumor of bone (GCT)* In
1940, Jaffe defined GCT as a neoplasia arising
from the supporting connective tissue of the

cells’.Giant cell tumour is a benign aggressive
tumour of bone accounting for 5% of all primary
bone tumours® with feature of local recurrence,
potential for metastasis and malignant
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transformation4 and usually seen at the end of
long bones after skeletal maturity’.The incidence
of lung metastases from a histologically-proven
GCT ranges from 1% to 9%.%”®° The recurrence
rate after intralesional curettage without
adjuvant therapy is reported to be up to 50%
1011121318 | bcated eccentrically in  the
metaphysic and epiphysis of a long bone. It
commonly affects distal end of Femur, proximal
end of Tibia and distal end of Radius.

It is occasionally reported in small bones of hand
and foot”, spine'® and pelvis’” The typical
appearance is a lytic lesion with a well-defined
but nonsclerotic margin that is eccentric in
location, extends near the articular surface, and
occurs in patients with closed physes. Our goals
of treatment are to achieve satisfactory removal
of the tumour for oncological control of disease
to prevent local recurrence and distal metastasis
in future and preservation of good functions of
affected limb as disease involve articular area. In
our institute Hamidia Hospital there are many
patients of GCT of bone come for treatment
referred from various other primary and
secondary care centre usually in very late stage.
In this stage first and most important priority is
to correctly diagnose the disease by means of
biopsy and treating as early as possible to
preserve optimum function of involved joint so
that patient can perform their daily routine
activity. At present extended curettage with use
of adjuvents is the treatment of choice for
treating the GCT of bones. As there is limited
literature is available as for treatment of GCT
with limited facilities in tertiary centre in medical
colleges we hope that this study must help to
develop standard guideline for treatment of GCT
with limited facilities treating poor patients.

MATERIAL AND METHOD

The subject of the study were patients who
presented with Giant cell tumor of bone of
different extremity in different patients on
clinical and radiological examination later on
diagnosis confirmed by histo pathological
examination.

A prospective study of 25 such cases who were
treated in department of orthopaedics, Hamidia
Hospital Gandhi Medical college Bhopal from
august 2015 to july 2017 with respect to their
clinical and radiological presentations and their
response to treatment.

After written informed consent all patients
underwent a detailed history and thorough
clinical examination before their radiological
evaluation. Patients were inquired about the site
and duration of swelling/mass where it was
rapidly enlarging in size or if it followed a trauma
and whether there was any systemic symptoms.
The tumour was assessed with regards to its size,
consistency, fixity to adjacent structure and skin,
compressibility distal neurovascular status and
for any distant metastasis.

Inclusion criteria:
1. Age group 15year to 50 year

2. Patients without pathological pathological
fracture

3. Radiographic features Characteristic of GCT
and confirmation by needle aspiration cytology
or open Biopsy

Exclusion criteria:
1. Tumour with pathological fracture
2 Patient with secondary tumour

3. Patients with other comorbid conditions not fit
for any surgical procedure.

In all patients standard plain anteroposterior and
lateral radiographs of the involved extremity
were done. Giant cell tumour was studied with
its site, size, centric or eccentric typical soap
bubble appearance and presence or absence of
cortical erosion, pathological fracture and
articular surface involvement.

Magnetic Resonance Imaging of involved
extremity was done in 19 cases. T1 and T2
weighted sequences were obtained in sagittal,
coronal and axial planes. Additional sequences
were done when needed. As for as plan of
treatment is concern to know about extent of
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tumour and involvement of soft tissue including
neurovascular structure and find out any skip
lesions in bone.

An attempt was made to study the tumour as its
site, origin, extent, involvement of surrounding
structures skin, subcutaneous tissue, deep fascia,
muscles and neurovascular bundles.
Heterogenus hyperintensity on T2W and
Hypointense on T2W image. Blood fluid levels
and septations were seen within lesion.
Endosteal scalloping, cortical breeches, zone of
transition were identified.

Computer tomography was done in 7 cases.
Bone scan was done in 1 case to identify any

metastatic lesion as giant cell tumour was found
in unusual site distal tibia and proven as giant
cell tumour on histopathological examination.

Fine needle aspiration was performed in only 18
patient, in 1 patients hemorrhagic smear was
reported in other 17 patients diagnosis of Giant
cell tumour was confirmed.Open biopsy was
performed from periphery of tumour mass after
complete clinical, haematological and
radiological  evaluation  before  definitive
send for histo-

operative procedure and
pathological examination.
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Figure 1: GCT proximal tibia

Figure 2: GCT distal ulna

Various modalities of Treatment

In our series total 25 patients of GCT of bone
were treated. 10 patients are male and 15
patients are female. Treatment was according to
site and severity of tumour. Our patients are
treated by following modalities of treatment:-

1. Intralesional curettage

2. Extended curettage with bone grafting

3. Extended curettage with bone cementing
4. Excision with centralisation of ulna

5. Turn-o-plasty

6. Amputation

7. Resection of tumour and reconstruction of
joint

The treatment of GCT is directed towards local
control without scarifying joint function. This has
been traditionally achieved by intralesional
curettage with autograft reconstruction by
packing the cavty of excised tumour with iliac
cortico-cancellous bone. Regardless of how
thoroughly performed intralesional excision it
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will always leave microscopic tumour cell in the
bone and causes high rates of recurrences, in our
series 4 patients presented with recurrence of
tumour.

We have treated all 25 patients in our institute
after confirmation of biopsy report. All were
treated by different surgeon of our department
in Hamidia Hospital. Splint was applied in weight
bearing joints to prevent pathological fracture.
24 patients were operated under regional
anaesthesia and one patient with GCT scapula
was operated under general anaesthesia. All
patients were informed about procedure and
there possible complications and prognosis in
future.

Out of 25 patients 5 patients had Giant Cell
Tumour of distal femur. In all these 5 patients
standard extended curettage was performed and
Structural allograft is laid in the subchondral
region and overlaid with a layer of gel foam, and
the rest of the cavity is filled with
polymethylmethacrylate bone cement
(sandwitch technique)®

In 3 patients fixation was achieved with DFLCP,
in other 1 patient fixation was achieved by
Cannulated cancellous screw and in 1 patient
Turn O Plasty was done .

Out of 25 patients 6 patients had Giant Cell
Tumour of Proximal Tibia. . In all these 6 patients
extended curettage was performed and bone
grafting with bone cementing was done in the
form of sandwich technique as performed in
case of GCT distal femur. Structural support was
provided by PTLCP fixation in 3 patients and CC
screw fixation in 2 patients. In one patient fibula
of same side was used to provide structural
support. No comorbidity occur in 1 year follow
up after fibular grafting. With the standard
approach of proximal tibia almost same surgical
technique was used in GCT of proximal tibia.

Of 25 patients 5 patients had Giant Cell Tumour
of Distal Radius. All patients were treated by
wide excision of tumour till safe margin. To
achieve stability of wrist joint in 4 patients
centralization of ulna was done and fixed with

LCP in 3 patients and with ulnar nail in 1 patient.
In 1 patients only wide excision was done and
and distal most end was attached with tendon of
Flexor carpi ulnaris to prevent prominence of
distal remaining part of radius and to stabilize
the wrist joint.

4 patients had Giant Cell Tumour of distal Ulna.
All were treated with en bloc resection of the
distal ulna including healthy proximal bone

One patient had Giant cell tumour of fibular
head was treated with wide excision of tumour
till safe margin. No signs of common peroneal
nerve injury were noted in this patients

One patient had Giant Cell Tumour of Scapula
which was treated with subtotal Scapulectomy.

Two patients had Giant Cell Tumour of distal
tibia and 1 treated with below knee amputation
as there was extensive soft tissue involvement
including neurovascular structure with standard
approach of below knee amputation and primary
closure was done and other one patient was
treated with curettage and bone grafting with
bone cementing with ankle arthrodesis.

Clinical assessments regarding pain, instability,
recurrence, hand grip strength and functional
status were done at regular intervals of three-six
months. The range of movement at wrist joint
was measured with a goniometer and grip
strength was assessed in comparison with the
opposite hand.

The Musculoskeletal tumour society score
developed by Enneking'® was used to assess
functional results. This system involves six factors
for upper and lower extremities.

1. Pain

2. Function and

3. Emotional acceptance

(are factors for both upper and lower limbs)
Typical factors for the lower limbs

1. Support,

2. Walking ability and
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3. Gait

Typical factors for the upper limbs
1. Hand positioning

2. Dexterity and

3. Lifting ability

A maximum of five points for each factor results
in @ maximum score of 30 points. Functional
analysis was performed at the most recent
follow-up visit. Functional evaluation was not
available for two patients one received primary
amputation due to severe aggressive lesion and
one received secondary amputation after local
recurrence.

Results

We have treated 25 patients of Giant cell tumour
of bones. Age group of 21 to 30 was mostly (12)
affected in our series. Females (15) were more
commonly affected than male (10). Most
common site for GCT in our series was around

the knee joint mostly in proximal tibia (6 out of
25). Early postop complication was infection at
surgical site occurred in 5 patients in our series.
Joint stiffness was late complication found in 5
patients. Average range of motion around knee
joint was 60 to 112 degree. Around wrist joint it
was 0 to 45 degree of palmar flexion and 0 to 30
degree of dorsi flexion. There was no valgus
instability or peroneal nerve injury in case of GCT
of fibular head after excision. Patient with GCT of
scapula was able to perform abduction up to 90
degree and full range of adduction flexion and
extension at shoulder joint. The patient with GCT
of distal humerus had almost full range of
motion at elbow joint ranging from 5 to 110
degree of flexion. One patients with GCT of distal
tibia was able to walk with full weight bearing
only there was joint stiffness as patient was
treated with ankle arthrodesis. Overall result was
excellent in 16 %, good in 56% , fair in 8 % and
poor in 12%.

Table I: Age distribution

AGE(years) TOTAL PERCENTAGE
15-20 2 8
21-30 12 48
31-40 7 28
41-50 4 16

Grand total 25 100

age distribution
14
12
10
8
6 M age distribution
4
‘TH E
O = T T
15-20 21-30 31-40 41-50
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Graph 1: The age distribution ranged from 15 to 50 years. Most of the patients were of the age group
21 to 30 (48%). Average age of presentation was 31.76 years.
Table II: Gender distribution

SITE MALE FEMALE
Distal femur 2 3
Proximal tibia 3 3
Distal radius 1 4
Distal ulna 1 3
Distal tibia 1 1
Fibular Head 1 0
Scapula 0 1
Distal Humerus 1 0
Total 10 15

Female predominated in our study. 15 patients were female out of 25 patients (60%)

sex distribution

M male
H female
Table lll: Site distribution

SITE TOTAL | PERCENTAGE

Distal femur 5 20

Proximal tibia 6 24

Distal radius 5 20

Distal ulna 4 16

Distal tibia 2 8

Fibular Head 1 4

Scapula 1 4
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Most common site in our study was proximal tibia (24%) followed by distal femur (20%) and distal

Distal Humerus

1 4

site distribution

| distal femur
B proximal tibia
m distal radius
M distal ulna

| distal tibia

m fibular head

radius (20
Table IV: Treatment modalities
SITE Totalno | PROCEDURE Adjuvant Average MSTS | Recurrence
cases Score
Distal 1 Curettage Cement 27.8 Nil
Femur Bone
2 cementing Cement
3 Cement, phenol
4 Cement, phenol
5 Cement
Proximal 1 Curettage Cement 19.5 2
Tibia Bone
2 . Cement
cementing
3 Cement
4 Cement, phenol
5 Cement
6 Cement
Distal 1 Excision None 20.8 2
Radius
2 None
3 None
4
5
Distal 1 Excision None 25 Nil
Ulna 2
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3
4
Distal 1 Curettage cement 24.5 Nil
Tibia Bone
cementing
2 Below knee None
amputation
Scapula 1 Excision None 26 Nil
Distal 1 Curettage None 28 Nil
humerus
Table V: Complications
S. No. Complications No of patients
1 Post op infection 5
2 Wound dehiscence 1
3 Joint stiffness 5
4 Recurrence 4
. . and by then, in one-third of cases, the size of the
Discussion

According to M. Szendréi ** nearly 50% of cases
occur in the region of the knee, but other
frequent sites are the distal part of the radius,
the proximal humerus and fibula, and the pelvic
bon. A GCT starting from the metaphysis has
been described in skeletally immature patients at
an open growth plate. In our series, the most
common site of predilection was also around the
knee joint most commonly in proximal tibia( 24
%)and second most common site was distal
femur (20%), GCT of distal radius 20 %,distal ulna
16 %,distal tibia 8 %,fibular head 4 %,scapula 4 %
and distal humerus 4%.Most patients were in
their third decade of life. In our study there was
a slight Female predominance (60%). The main
clinical symptoms are non-specific, local swelling,
warmth, and pain radiating independently of
weight-bearing. Pathological fracture is the first
sign in approximately 15% of cases. The duration
of symptoms varies between two to six months

tumour exceeds 50% of the diameter of the
affected bone, it has destroyed the cortical bone
and reached the subchondral region.

According to LIANG-KUANG CHEN et al *?
radiographically, GCTs appear as solitary
radiolucent or expansile radiolucent lesions
without bony sclerosis or periosteal reaction.
There may be little periosteal reaction and faint
trabeculation. MRI is useful in determining the
extent of marrow and cortical bone thinning or
destruction, joint involvement, and soft tissue
extension. GCTs produce low to intermediate
signals on T1l-weighted spin echo images and
intermediate to high signals on T2-weighted
images.

According to Costantino Errani et al’® the best
treatment should insure local control and
maintain function. The recommended curettage
technique involves the opening of the bone
through a large cortical window that allows
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visualization of the entire tumor cavity. After
curettage is achieved, the cavity is deepened
with the use of high-speed burrs. We used
phenol in some patients and cement in all
patients in GCT of distal femur and proximal tibia
as an adjuvant. Adjuvants presumably remove
the tumor cells which remain after curettage
because of their thermal (liquid nitrogen,
methylmethacrylate) or chemical (phenol,
hydrogen-peroxide, alcohol) effects. After tumor
evacuation, the cavity can be left unfilled or it
can be filled with cement or bone grafting.54’

According to Costantino Errani et al >3 recurrence
rate was 16% in patients having curettage, but it
was lower after a curettage and the association
of phenol, alcohol and cement (12.5%).
Resection with wide margins is usually reserved
in these cases: aggressive stage 3 tumors, when
bone destruction is extensive with large soft
tissue mass and it is no possible to preserve the
joint, or when sacrifice of bone would provide
better tumor control and minimal functional
impairment such as for tumors located in the
proximal fibula and distal ulna.

O’Donnell et al.>® highlight a higher risk of
recurrence when the tumor is located in the
distal radius rather than distal femur or proximal
tibia. The quality of the bone at that site and the
proximity to other small bones of the carpus and
the ulna make the complication rate of the
tumor or the treatment greater than in other
sites. In our series 2 out 5 patients of GCT distal
radius. was presented with recurrence and all
were treated with below elbow amoutation.

In our series curettage with bone grafting was
enough for preventing recurrences. Only 2 out of
13 patients treated with curettage and
cementing were presented with recurrenc after
average 9 month after surgery and 2 patients out
of 10 treated with wide excision presented with
recuurence after around 9 month of surgery.

In study of Balaji Saibaba et al*® intralesional
curettage and reconstruction with the sandwich
technique achieved a low recurrence rate (2.8%)
and good functional outcome (92.3%). In our

series good functional outcome in case of GCT
around knee joint was 85 %..

In study of Dr SaikatSau et al®” at last follow-up,

the average combined range of motion was
100.5° (supination, pronation,dorsiflexion,
palmar fl exion, ulnar deviation and radial
deviation) with range varying from 60° to 125°.
Using the modified system of the
Musculoskeletal Tumour Society® the mean
functional score was 93.2 (ranged from 83 to 96).
The average union time was 7 months (range 4
to 12 months). Non-union occurred in 1 case and
was treated by additional bone graft from the
iliac crest and full union was achieved at 12
months. Graft resorption occurred in another
case that was managed by wrist arthrodesis
using intercalary fibular graft and iliac crest bone
graft. Localised soft tissue recurrence was
encountered in another case after 3 years and
was managed by a local excision of the nodule
with the removal of the plate as the graft was
fully united. This patient was followed for
another 2 years and achieved good functional
results with no complications. A total of 3
secondary procedures were required. In our
series average combined range of motion was 95
degree with range from 57 to 121 degree. We
were not used any fibular or iliac graft for
reconstruction, in all 5 cases we excised the
tumour mass with safe margin and recurrence
was noted in 2 patients. In 1 patient with
recurrence of GCT second procedure was
performed and tumour was again excised with
taking safe margin and in another patient with
recurrence below elbow amputation was
performed.

We have treated 2 patients of GCT of distal tibia
1 patients had locally aggressive lesion involving
soft tissues and neurovascular bundle and
thatswhy treated by below knee amputation and
another patient with GCT of distal tibaia was
treated with extended curettage with bone
cementing and ankle arthrodesis with no
functional limitation and patient was able to
perform her daily routine activity with full weight
bearing.
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Conclusion

The small localized lesion is best treated with
curettage. Those with extensive cortical
destruction and large soft tissue component
usually need en bloc resection. We believe that
removal of most of tumour mass by extended
curettage is very essential step in preventing
recurrence and achieving good functional
outcome in future. A  carefull clinical and
radiological assessment of GCT of bone and
judicious treatment plan is the key for
successful outcome in these lesion. The main
purpose of our study after proper surgical
management of GCT patients is to achieve
optimum  functional activity without any
recurrence in future.

ACKNOWLEDGEMENT

No dissertation can be completed without the
help of many individuals. Hence thanks and
gratitude are owed to all of them for help in
various ways in the completion of this
dissertation.

| owe my deepest sense of gratitude and extend
my sincere thanks to Prof. Dr. S. Gaur, M.S, Mch.,
Professor and Head of Department, Department
of Orthopaedics, Gandhi Medical College, Bhopal
for giving me the opportunity to do this research
and for providing invaluable  guidance
throughout  this study. His invigorating
suggestions have inspired me to delve deeply in
significant entities and to sort grains from the
chaff. His dynamism, vision, sincerity and
motivation have deeply inspired me throughout
the period of residency.

It is with great beatitude and profound feeling of
indebtedness | acknowledge the inestimable help
of my teacher Prof. Dr. Deepak S. Maravi, M.S,
Professor Department of Orthopaedics and Dr.
Suresh Uikey, Assisstant Professor Gandhi
Medical College, Bhopal. His vision and sincerity
have deeply inspired me. It has been his untiring
support and constant guidance that this work of
research was possible. His righteous principle,
disciplined attitude, his systematic and analytical

approach has always kept me on the right track
whenever | seemed to falter.

| express my heartfelt thanks to Prof. Dr. Ashish
Gohiya, M.S Ortho, Professor, Department of
Orthopaedics, Gandhi Medical College, Bhopal
for his constant motivation and support.

I am thankful to Department of Pathology, Prof.
Dr. Reeni Malik (MD. patho), Professor,
Department of Pathology and Prof. Dr. O.P.
Singh, Professor and Head, Department of
Radiotherapy.

I affectionately thank my parents and family for
their abundant love, endurance support,
innumerable sacrifices and unceasing
encouragement that has moulded me into a
person | am today.

I am deeply thankful to my colleagues and friends
Dr. Yash Agrawal, Dr. Vinay Oddam, Dr. Pratyush
Goyal, for their genuine support in times of crisis.

Last but not least, | express my deep sense of
gratitude and debt to all the patients and their
families, who have always been a constant
source of inspiration to me, every patient, despite
their agony and pain kindled a light of faith and
better future in my heart.

Dr. Anil Kumar Pandey

References:

1. Cooper AS. Surgical Essays. London, England;
1881

2. Stewart MJ, Richardson TR. Giant cell tumor
of bone. J Bone Joint Surg Am. 1952;
34(2):372-386

3. Balke M, Campanacci L, Gebert C, Picci P,

Gibbons M, Taylor R, Hogendoorn P, Kroep J,

Wass J, Athanasou N: Bisphosphonate

treatment of aggressive primary, recurrent

and metastatic Giant Cell Tumour of Bone.

BMC Cancer 2010;10:462.

Arshan G,GCT of 4th metacarpal 139-142

Bahalaik V GCT of cuboid 94-96

6. Rock MG, Pritchard DJ, Unni KK. Metastases
from histologically benign giant-cell tumor of
bone. J Bone Joint Surg [Am] 1984;66-A:
269-74.

noA

47 |Page



Pandey Anil et al. International Journal of Medical and Biomedical Studies (IJMBS)

7.

10.

11.

12.

13.

14.

15.

16.

17.

Bertoni F, Present D, Sudanese A, et al.
Giant-cell tumor of bone with pulmonary
metastases: six case reports and a review of
the literature. Clin Orthop 1988;237:275-85.
Jaffe HL, Lichtenstein L, Portis RB. Giant cell
tumor of bone: its pathologic appearance,
grading, supposed varients and treatment.
Arch Pathol Lab Med 1940;30:993-1031.

Kay RM, Eckardt JJ, Seeger LL, Mirra JM, Hak
DJ. Pulmonary metastasis of benign giant cell
tumor of bone: six histologically confirmed
cases including one of spontaneous
regression. Clin Orthop 1994;302:219-30.
Campanacci M, Baldini N, Borian S, Sudanese
A (1987) Giant cell tumor of bone. J Bone
Joint Surg Am 69:106-114

Goldenberg RR, Campbell CJ, Bonfiglio M
(1970) Giant-cell tumor of bone. An analysis
of two hundred and eighteen cases. J Bone
Joint Surg Am52:619-664

Kreicbergs A, Lonnquist PA, Nilsson B (1985)
Curettage of benign lesions of bone. Factors
related to recurrence. Int Orthop 8:287-294
Larsson SE, Lorentzon R, Boquist L (1975)
Giant-cell tumor of bone. A demographic,
clinical, and histopathological study of all
cases recorded in the Swedish cancer
registry for the years 1958 through 1968. J
Bone Joint Surg Am 57:167-173

Lausten GS, Jensen PK, Schiodt T, Lund B
(1996) Local recurrences in giant cell tumor
of bone. Long-term follow up of 31 cases. Int
Orthop 20:172-176

Michiro Yanagisawa, Kyogi Okada, Takahiro
Tajino, Tomoaki Torigoe, Akira Kawai and
Jun Nishida. A clinicopathological study o f

giant cell tumor of small bones . Ups/Med
Sci.Nov.2011;116(4):265-268.
Christopher Martin B.S and Edward

FMcCarthy. Giant cell tumor of the sacrum
and spine: Series of 23 cases and a veview of
the literature. lowa Orthop J.2010;30:69-75.
Balke M, Streitbuerger A, Budny T,
Henrichem, Gosheqer G, Hardes J. Treatment
and outcome of giant cell tumor of the
Pelvis. Acta Orthop.2009 Oct;80(5):590-6.

18.

19.

20.

21.

22

23.

24.

25.

26.

27.

28.

Balaji Saibaba, Devendra Kumar Chouhan,
Vishal Kumar, Mandeep Singh Dhillon,
Sreekanth Reddy Rajoli, Curettage and
reconstruction by the sandwich technique
for giant cell tumours around the knee,
Journal of Orthopaedic Surgery
2014,22(3):351-5

Enneking WF, Dunham W, Gebhardt MC,
Malawar M, Pritchard DJ. A system for the
functional evaluation of reconstructive
procedures after surgical treatment of
tumors of the musculoskeletal system. Clin
Orthop Relat Res 1993;286:241-6.
Meyerding HW. Treatment of benign giant
cell tumors. J Bone Joint Surg Am. 1936;
18(4):823-841

Meyerding HW. Treatment of benign giant
cell tumors by resection or excision and bone
grafting. J Bone Joint Surg Am. 1945;
27(2):196-207.

Kraft GL, Levinthal DH. Acrylic prosthesis
replacing lower end of the femur for benign
giant cell tumor. J Bone Joint Surg Am. 1954;
36(2):368-374

Gold AM. Use of a prosthesis for the distal
portion of the radius following resection of a
recurrent giant cell tumor. J Bone Joint Surg
Am. 1957; 39(6):1374-1380

Johnson EW Jr, Dahlin DC. Treatment of
giant cell tumor of bone. J Bone Joint Surg
Am. 1959; 41(5):895-947.

Stewart MJ, Richardson TR. Giant cell tumor
of bone. J Bone Joint Surg Am. 1952;
34(2):372-386

Gitelis S, Mallin BA, Piasecki P, Turner F.
Intralesional excision compared with en bloc
resection for giant cell tumors of bone. J
Bone Joint Surg Am. 1993; 75(11):1648-1655
Trieb K, Bitzan P, Lang S, Dominkus M, Kotz
R. Recurrence of curetted and bone-grafted
giant-cell tumours with and without
adjuvant phenol therapy. Eur J Surg Oncol.
2001; 27(2):200-202.
doi:10.1053/ejs0.2000.1086

Von Steyern FV, Bauer HCF, Trovik C, et al.
Treatment of local recurrences of giant cell
tumour in long bones after curettage and

48 |Page



Pandey Anil et al. International Journal of Medical and Biomedical Studies (IJMBS)

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

cementing: a Scandinavian Sarcoma Group
study. J Bone Joint Surg Br. 2006; 88(4):531—
535. doi:10.1302/0301-620X.88B4.17407
Blackley HR, Wunder JS, Davis AM, White
LM, Kandel R, Bell RS. Treatment of giant cell
tumors of long bones with curettage and
bone grafting. J Bone Joint Surg Am. 1999;
81(6):811-820

Szendroi M. Giant cell tumour of bone. J
Bone Joint Surg Br. 2004, 86(1):5-12.
Arbeitsgemeinschaft K. Local recurrence of
giant cell tumor of bone after intralesional
treatment with and without adjuvant
therapy. J Bone Joint Surg Am. 2008;
90(5):1060-1067. doi:10.2106/JBJS.D.02771
Trieb K, Bitzan P, Lang S, Dominkus M, Kotz
R. Recurrence of curetted and bone-grafted
giant-cell tumours with and without
adjuvant phenol therapy. Eur J Surg Oncol.
2001; 27(2):200-202.

DAVIDC . DAHLINM, D,R OGEER. CUPPSM, D,
AND EINERW JOHNSON, JR, MD GIANT-CELL
TUMOR: A STUDY OF 195 CASES CANCERM
ay 1970 Vol. 25 1060-1070

Raphael r. Goldenberg; crawford
j- Campbell; michael bonfiglio Giant-Cell
Tumor of Bone An analysis of two hundred
and eighteen cases J Bone Joint Surg
Am, 1970 Jun; 52 (4): 619 -664 .

Marcove RC (1982) A 17-year review of
cryosurgery in the treatment of bone
tumors. Clin Orthop 163: 231

Muscolo DL, Ayerza MA, Calabrese ME,
Gruenberg M. The use of a bone allograft for
reconstruction after resection of giant cell
tumor close to the knee.J Bone Joint Surg
Am. 1993; 75(11):1656-1662.

Sanjay BK, Frassica FJ, Frassica DA, Unni KK,
McLeod RA, Sim FH. Treatment of giant cell
tumor of the pelvis.J Bone Joint Surg Am.
1993; 75(10):1466—-1475.

D. REMEDIOS, A. SAIFUDDIN, J. PRINGLE,
RADIOLOGICAL AND CLINICAL RECURRENCE
OF GIANT-CELL TUMOUR OF BONE AFTER
THE USE OF CEMENT J Bone Joint Surg [Br]
1997,79-B:26-30.

39.

40.

41.

42,

43,

44,

45,

46.

47.

ROBERT W.-W. HSU, MICHAEL B. WOOD,
FRANKLIN H. SIM, EDMUND Y. S. CHAO FREE
VASCULARISED FIBULAR GRAFTING FOR
RECONSTRUCTION AFTER TUMOUR
RESECTION. J Bone Joint Surg [Br] 1997;79-
B:36-42.

K. A. Siebenrock, K. K. Unni, M. G. Rock ,
Giant-cell tumour of bone metastasising to
the lungs A LONG-TERM FOLLOW-UP J Bone
Joint Surg [Br] 1998;80-B:43-47.

Yoshinao Oda, Hiromasa Miura, Masazumi
Tsuneyoshi and Yukihide lwamoto, Giant Cell
Tumor of Bone: Oncological and Functional
Results of Long-term Follow-up Jpn J Clin
Oncol1998;28(5)323-328

H. R. Du’rr, M. Maier, V. Jansson, A. Baur
and H. J. Refi, Phenol as an adjuvant for local
control in the treatment of giant cell tumour
of the bone European Journal of Surgical
Oncology 1999; 25: 610-618

Zhen W, Yaotian H, Songjian L, Ge L,
Qingliang W. Giant cell tumour of bone: the
long-term results of treatment by curettage
and bone graft. J Bone Joint Surg Br. 2004;
86(2):212-216.

MT Khan, JM Gray, SR Carter, RJ Grimer, RM
Tillman, Management of the giant-cell
tumours of the distal radius Ann R Coll Surg
Engl 2004; 86: 18-24

Lewis VO, Wei A, Mendoza T, Primus F,
Peabody T, Simon MA. Argon beam
coagulation as an adjuvant for local control
of giant cell tumor. Clin Orthop Relat Res.
2007; 454:192-197.

F. Vult von Steyern, |. Kristiansson, K.
Jonsson, P. Mannfolk, D. Heinegard, A.
Rydholm Giant-cell tumour of the knee THE
CONDITION OF THE CARTILAGE AFTER
TREATMENT BY CURETTAGE AND
CEMENTING British Editorial Society of
Bone and Joint Surgery VOL. 89-B, No. 3 361-
365, MARCH 2007

Aarne H Kivioja, Carl Blomqvist, Kalevi
Hietaniemi, Clement Trovik, Anders Walloe,
Henrik C F Bauer, Peter H Jorgensen, Peter
Bergh & Gunnar Follerds, Cement is
recommended in intralesional surgery of

49 |Page



Pandey Anil et al. International Journal of Medical and Biomedical Studies (IJMBS)

48.

49.

50.

51.

52.

giant cell tumors: A Scandinavian Sarcoma
Group study of 294 patients followed for a
median time of 5 years Acta Orthopaedica
2008; 79 (1): 86-93

Maurice Balke, Laura Campanacci, Carsten
Gebert, Piero Picci, Max Gibbons, Richard
Taylor,Pancras Hogendoorn, Judith Kroep,
John Wass, Nicholas Athanasou,
Bisphosphonate treatment of aggressive
primary,recurrent and metastatic Giant Cell
Tumour of Bone ,BMC Cancer 2010, 10:462
Y. Gortzak, R. Kandel, B. Deheshi, J. Werier,
R. E. Turcotte, P. C. Ferguson, J. S. Wunder,
The efficacy of chemical adjuvants on
giantcell tumour of bone J Bone Joint Surg
[Br] 2010 VOL. 92-B, No. 10, 1475-1479

M. Szendroi, GIANT-CELL TUMOUR OF BON J
Bone Joint Surg [Br] 2004,;86-B:5-12.
LIANG-KUANG CHEN et al, Giant Cell Tumor
of the Bone: Radiography, CT, MRI, and
Angiography Findings, Chin J Radiol 2001;
26: 61-67

Costantino Errani , Pietro Ruggieri, Marco
Antonio Nogales Asenzio, Angelo Toscano
,Simone  Colangeli, Eugenio Rimondi,
Giuseppe Rossi, Alessandra Longhi, Mario
Mercur, Giant cell tumor of the extremity: A
review of 349 cases from a single
institutioni, Cancer Treatment Reviews 36
(2010) 1-7

53.

54.

55.

56.

57.

Prosser GH, Baloch KG, Tillman RM, Carter
SR, Grimer RJ. Does curettage without
adjuvant therapy provide low recurrence
rates in giant-cell tumors of bone? Clin
Orthop Relat Res 2005;435:211-8
Recurrence of giant-cell tumors of the long
bones after curettage and packing with
cement. J Bone Joint Surg Am
1994;76(12):1827-33.

Balaji Saibaba, Devendra Kumar Chouhan,
Vishal Kumar, Mandeep Singh Dhillon,
Sreekanth Reddy Rajoli, Curettage and
reconstruction by the sandwich technique
for giant cell tumours around the knee,
Journal of Orthopaedic Surgery
2014;22(3):351-5

N. Fraquet et al Long bones giant cells
tumors: Treatment bycurretage and cavity
filling  cementation,  Orthopaedics &
Traumatology: Surgery & Research (2009)
95, 402—406

Dr SaikatSau et al Clinical Outcome of En-
Bloc Resection of Distal Radius Giant Cell
Tumor And Reconstruction by Non
Ascularized Fibular Graft &Transossious
Augmentation of Wrist By Palmarish Longus
Tendon, An Improvise Technique, [OSR
Journal of Dental and Medical Sciences
(IOSR-JIDMS)e-ISSN:  2279-0853,  p-ISSN:
2279-0861.Volume 15, Issue 9 Ver. |l
(September. 2016), PP 116-120

50| Page



