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GIANT CELL TUMOUR

« CAN BE MULTICENTRIC
IN 2% OF THE CASES
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GIANT CELL TUMOUR

2% OF THE PATIENTS DEVELOP LUNG METASTASIS

MORE SO IN RECURRENT CASES
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GIANT CELL TUMOUR
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AGE SKELETALLY MATURE

LOCATION OF TUMOUR EPIPHYSEAL
METAPHYSEAL IN SKELETALLY IMMATURE
TYPE OF LESION GEOGRAPHICAL
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GIANT CELL TUMOUR
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GIANT CELL TU

GRADE 2 GRADE 3

well marginated Relatively well defined Cortex is broken
border MArgLAS with soft tissue
Expanded but intact component
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GIANT CELL TUMOUR

DIFFRENTIALS CLEAR CELL CHONDRO
GCT CHONDROSARCOMA BLASTOMA
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GIANT CELL TUMOUR

DIFFRENTIALS
BROWN'’S TUMOUR GCT
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GIANT CELL TUMOUR
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GIANT CELL TUMOUR

WORK UP
MRI

- Epi-metaphyseal region, eccentric
- T1 - Hypointense

« T2 - Hyperintense/ [Vixed

« Canh have extraosseous component

- Can have Fluid fluid |evel — Secondary ABC
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GIANT CELL TUMOUR

TREATMENT

SURGICAL MODALIT!
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GIANT CELL TUMOUR
CURETTAGE
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EXTENDED CURETTAGE
>WHEN ?

* Adequate disease

clearance 1s possible

* Good residual bone

can be saved
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EXTENDED CURETTAGE

ADEQUATE EXPOSURE
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EXTENDED CURETTAGE

v'Large window

v Curetting

v High Speed Burring
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GIANT CELL TUMOUR
EXTENDED CURETTAGE
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Sarcoma. 2010;2010. pii: 586090. doi: 10.1155/2010/586090. Epub 2010 Jul 27.

High-Speed Burring with and without the Use of Surgical Adjuvants in the Intralesional
Management of Giant Cell Tumor of Bone: A Systematic Review and Meta-Analysis.

Algawahmed H1 Turcotte R, Farrokhyar F, Ghert M

+ Author information

Abstract

Local control rates for Giant Cell Tumor of Bone (GCT) have been reported in a large number of retrospective series. However,
there remains a lack of consensus with respect to the need for a surgical adjuvant when intralesional curettage is performed.
We have systematically reviewed the literature and identified six studies in which two groups from the same patient cohort
were treated with intralesional curettage and high-speed burring with or without a chemical or thermal adjuvant. Studies were
evaluated for quality and pooled data was analyzed using the fixed effects model. Data from 387 patients did not indicate
improved local control with the use of surgical adjuvants. Gie2n the available data, we conclude that surgical adjuvants are not
required when meticulous tumor removal is performed. e ———
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Eur J Orthop Surg Traumatol (2013) 23:715-718
DOI 10.1007/s00590-012-1055-3

TECHNICAL NOTE :

Iatrogenic implantation of giant cell tumor at bone graft donor |
site and clinical recommendations to prevent “A Rare Avoidable :
Complication”

Ashish Gulia - Ajay Puri + Abhijeet Salunke -
Subhash Desai « N. A. Jambhekar

latrogenic giant cell tumor at bone graft harvesting site

CUNICAL ORTHOPAEDICS AND RELATED RESEARCH
Nurtwr 405 gp NO-204
© 2007 Lopncon Wikams & Wiaors

Zile S Kundu, Vinay Guprta, Sukhbir S Sangwan, Shobit Goel, Parveen Rana'

ABSTRACT CASE REPORT

30 year old female patient with giant cell tumor of the distal tibia initially treate = 2 ~

autologous bone grafting from the ipsilateral iliac crest reported to us withlo latrogenic Seeding of a Giant Cell Tumor of the Patella to
graft harvesting site which required extensive surgeries at both sites. The risk the Proximal Tibia

to inadequate surgical planning or poor surgical techniques, and the steps tc

Onder Oftuoglu, MD"; and Rakesh Donthineni, MD, MBA'
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CorvyriGur © 2013 sy THE JOURNAL OF BONE AND JOINT SURGERY, INCORPORATED

Mid-Term Outcome After Curettage with
Polymethylmethacrylate for Giant Cell
Tumor Around the Knee: Higher Risk of

Tue JOURNAL OF BONE & JOINT SURGERY « IB]S.ORG

VOLUME 95-A - NUMBER 21 - NOVEMBER 6, 2013 RadiOgraPhiC Osteoarthritis?

Lizz van der Heipden, MSc, Michid A.) van de Sande, MD, PhD, Adriaan C. Heincken, Marta Focco, PhD,
Rob G.H.H. Nelissen, MD, PhD, and P, Sander Dykstra, MD, PhD

Background: It has been suggested that, when a patient has a giant cell tumor, subchondral bone involvernent
close to articular cartilage and a hyperthermic reaction from polymethyimethacrylate (PMMA) are risk factors for
the development of osteoarthritis. We determined the prevalence, nsk factors, and clinical relevance of osteo
arthritis on radiographs after curettage and application of PMMA for the treatment of giant cell tumors around the

knee.
Methods: This retrospective singlecenter study included with giant cell tumor around the knee
treated with curettage and PMMA between 1987 and 2007. agie ol the time of follow-up was forty-two yoars

(range, twenty-three to seventy years). There were twentynine women. Radiographic evidence of osteoarthntis was
defined, preoperatively and postoperatively, as Keligren and Lawrence grade 3 or 4 (KL34). We studied the influence of
age, sex, tumorcartilage distance, subchondral bone involvernent (<3 mm of residual subchondral bone), subchondral
bone grafting, intra-articular fracture, multiple curettage procedures, and complications on progression to KL34. Func
tional cutcomes and quality of life were assessed with the Short Form 36 (SF-36), Musculoskeletal Tumor Society (MSTS)
score, and Knee injury and Ostecartheitis Outcome Score (KOOS).

Results: After g media
had progression to KL3,

Six patients (11%)
0 patient underwent

%) P 9'03’053'0“ o K

total knee replacement. The hazard ratio for KL3-4 wos90(95% conﬂoonce interval |cu =2.01041; p=0.004)

when >70% of the subchondral bone was affocted and 4.2 (95% Cl = 0.84 1o 21; p = 0.081) when the tumor-

cartilage distance was <3 mm. Age, sex, subchondral bone-grafting, intra-articular fracture, multiple curettage

procedures, and complications did not affect progression to KL3-4, Patients with KL3-4 reported lower scores P

on the KOOS symptom subscale (58 versus 82; p = 0.01), but their scores on the other KOOS subscales, the EOIRDMoRpreciSeiSeeKing

-]

MSTS score (21 versus 24), and the SF-36 (76 versus 81) were similar to those for the patients with 7™ _

(PP oV - —— . e B

2 (KLO-2). Zoer wm«—tmb ety gwrnd tucrs ot e knew a3 Lo rstecarTiin

Conclusions: mmammmmwmummmm
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Mid-Term Outcome After Curettage with
Polymethylmethacrylate for Giant Cell
Tumor Around the Knee: Higher Risk of

Toe JOURNAL OF BONE & JOINT SURGERY « IB]S.ORG

VOLUME 95-A - NUMBER 21 - NOVEMBER 6, 2013 Radiographic Osteoarthritis?

Lizz van der Heipden, MSc, Michid ALl van de Sande, MD, PhDD, Adriaan C. Heincken, Marta Focco, PhD,
Rob G.H.H. Nelissen, MD, PhD, and P, Sander Dykstra, MD, PhD

Background: It has been suggested that, when a patient has a giant cell tumor, subchondral bone involvement
close to articular cartilage and a hyperthermic reaction from polymethyimethacrylate (PMMA) are risk factors for
the development of osteoarthritis. We determined the prevalence, nsk factors, and clinical relevance of osteo
arthritis on radiographs after curettage and application of PMMA for the treatment of giant cell tumors around the
knee.

Methods: This retrospective singleconter study included with giant cell tumor around the knee
treated with curettage and PMMA between 1987 and 2007. age ot the time of follow-up was forty-two yoars
(range. twentythree to seventy years). There were twentynine women. Radiographic evidence of ostooarthntis was
defined, preoperatively and postoperatively, as Keligren and Lawrence grade 3 or 4 (KL34). We studied the influence of
age, sex, tumorcartilage distance, subchondral bone involvernent (<3 mm of residual subchondral bone), subchondral
bone grafting, intra-articular fracture, multiple curettage procedures, and comphications on progression to KL34. Func
tional cutcomes and quality of life were assessed with the Short Form 36 (SF-36), Musculoskeletal Tumor Society (MSTS)
score, and Knee injury and Ostecarthatis Outcome Score (KOOS),

Results: After g medips six patients (11%)
had progression to KL3, %) had K 4. No patient underwent
total knee replacement. The hazard ratio for KL3 4 was90(95%conﬁdonce interval lCll =2.01041; p = 0.004)
when >70% of the subchondral bone was affected and 4.2 (95% Cl = 0.84 to 21; p = 0.081) when the tumor-
cartilage distance was <3 mm. Age, sex, subchondral bone-grafting, intra-articular fracture, multiple curettage
procedures, and complications did not affect progression to KL3-4, Patients with KL3-4 reported lower scores
on the KOOS symptom subscale (58 versus 82; p = 0.01), but their scores on the other KOOS subscales, the
MSTS score (21 versus 24), and the SF-36 (76 versus 81) were similar to those for the patients with KLO, 1, or
2 (KLO-2).

Conclusions: mmdmmmcﬂwmummmmum
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Orthop Traumatol Surg Res. 2017 Nov.103(7):1075-1079. doi: 10.1016/.0tsr. 2017 06.013. Epub 2017 Aug 3

Does curettage-cement packing for treating giant cell tumors at the knee lead to osteoarthritis?

Caubére A', Harrosch S?, Fioravanti M2, Curvale G2, Rochwerger A2, Mattei JC?
#+ Author information

Abstract

INTRODUCTION: Giant cell tumors (GCTs) make up 15 to 20% of bone-related tumors in adults. They are often found around the knee in the
metaphysis and epiphysis area, contacting the joint cartilage. The aims of our study were to evaluate the presence of early knee osteoarthritis
(OA) in patients with GCTs in the knee area treated by curettage-cement packing, and to evaluate whether replacing subchondral bone with
acrylic cement has an effect on the functional outcomes and quality of life.

MATERIAL AND METHODS: This was a retrospective study of all patients operated between 2000 and 2010 by the same specialized surgical
team. Functional outcomes and quality of life were evaluated in each patient using the Knee Injury and Osteoarthritis Outcome (KOOS), the
Musculoskeletal Tumor Society Score (MSTS) and the Short Form-36 (SF-36). The presence of OA was evaluated in a full radiological work-
up comparing the operated knee with the healthy contralateral knee. Knee OA was defined as grade 3 or grade 4 radiographic findings based
on the Kellgren and Lawrence classification, and a significant difference between the operated and contralateral knee.

RESULTS: Nineteen patients were included in this study. The average follow-up was 120 months (range 60-180). Four patients (21%) had
radiographic KL-3 and one patient (5%) had KL-4. Eight patients (42%) had recurrence of the GCT. The distance between the tumor and
cartilage, and the area of the subchondral bone invaded by the tumor appeared to contribute to OA progression.

DISCUSSION: Resection of GCTs around the knee by curettage-cement ECKI!H did not have an effect on dev@:gnt of OA. In the four
patients who developed knee OA, the tumor was located less than 3mm from the joint cartilage and took up more than 90% of the epiphysis.

Based on these obsgrvations, there seems to be a strong correlation between the development of knee OA and the small guantity of
subchondral bone Ieft after curettage. The functional outcomes and quality of life were similar no matter the knee OA grade in patients.
Replacing subchondral bone by cement had no effect on quality of life in this study.

LEVEL OF EVIDENCE: IV (retrospective study).
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Clin Orthop Relat Res 2002 Apr.(397).248-58

Giant cell tumor of long bone: a Canadian Sarcoma Group study.

Turcotte RE', Wunder JS, Isler MH, Bell RS, Schachar N, Masri BA, Moreau G, Davis AM; Canadian Sarcoma Group.
& Author information

Abstract

A multicentric retrospective study of giant cell tumor of bone was conducted among Canadian surgeons. The hypothesis was that no
differences would be found in health status, function, or recurrence rate irrespective to the nature of filling material or adjuvant used in
patients treated with curettage. One hundred eighty-six cases were collected. There were 96 females and 90 males. The mean age of the
patients was 36 years (range, 14-72 years), the minimum followup was 24 months, and the median followup was 60 menths. Sixty-two
percent of the tumors involved the knee region. One hundred fifty-eight were primary tumors and 28 were recurrences. Campanacci grading
was as follows: Grade 1, seven patients; Grade 2, 100 patients; Grade 3, 76 patients; and unknown in three patients. Fifty-six patients had a
pathologic fracture. Resection was done in 38 patients and 148 patients had curettage. The latter was supplemented with high speed burring
in 135 patients, cement in 64 patients, various combinations of autograft or allograft bone in 61 patients, phenol in 37 patients, and liquid
nitrogen in 10 patients. Structural allografts were used in 25 patients. The overall recurrence rate was 17%, 18% after curettage, and 16%
after resection. Patients with primary tumors treated with curettage had a 10% recurrence rate. For recurrent lesions treated by curettage, the
recurrence rate was 35%. The nature of the filling material used or the type of adjuvant method used or any combination of both failed to
show any statistical im on the recurrence risk. The results from the Musculoskeletal Tumor Society rating from 1987 were significantly
lower in patients who sustained a displaced fracture. Resuits from the bodily pain section of the Short Form-36 also were found to be lower
when a pathologic fracture was present. Results from the Musculoskeletal Tumor Sode!z Rating 1987, the Short Form-36, and the Toronto
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Does pathological fracture affect the rate of
local recurrence in patients with a giant cell
tumour of bone?

A META-ANALYSIS

We investigated whether the presence of a pathological fracture increased the risk of local
recurrence in patients with a giant cell tumour (QCT) of bone. We also assessed if curettage
is still an appropriate form of treatment in the presence of a pathological fracture. We
conducted a comprehensive review and meta-analysis of papers which reported outcomes
in patients with a QCT with and without a pathological fracture at presentation. We
computed the odds ratio (OR) of local recurrence in those with and without a pathological
fracture.

We selected 19 eligible papers for final analysis. This included 3213 gatients{ of whom&
(18.0%) hed a pathological fracture. The pooled OR for local recurrence between patients
m;tham&romm:e was 1.05 (95% confidence interval (Cl) 0.66 to 1.67,
p = 0.834). Amongst the subgroup of patients who were treated with curettage, the pooled
OR for local recurrence was 1.23 (95% Cl 0.75 to 2.01, p = 0.417).

A post hoc sample size calculation showed adequate power for both comparisons.

There is in | between patients who have a GQCT of bone
with and without a pathological fracture at the time of pmentation The presence of a

oelemd patienu who undergo cumtuoe can have amilar outoomu in tecms of local
recurrence to those without such a fracture.

Cite this article: Bone Joint J 2015;97-B:1566-71.
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DOI 10.1007/511999-012-2546-6

Giant Cell Tumor With Pathologic Fracture: Should We Curette
or Resect?

Lizz van der Heijden MSe, P. D. Sander Dijkstra MD, PhD,

Domenico A. Campanacci MD, PhD,

C. L. Max H. Gibbons MD, PhD, Michiel A. J. van de Sande MD, PhD

Abstract and whether fracture healing occurred after curcttage with
Background Approximately one in five patients with  adjuvants; and (3) function after both treatment modalities for
giant cell tumor of bone presents with a pathologic frac-  giant cell tumor of bone with a pathologic fracture.

ture. However, recurrence rates after rescction or curcttage  Methods We retrospectively reviewed 48 paticats with
differ substantially in the literature and it is unclear when  (racture from among 422 paticnts treated between 1981 and
curettage is reasonable after fracture. 2009. The primary treatment was resection in 25 and curet-

Questions/Purposes We therefore determined: (1) local  tage with adjuvants in 23 patieats. Minimum followup was
recurrence rates after curcttage with adjuvants or en bloc 27 months (mean, 101 months; range, 27 293 months).

resection: (2) complication rates after both surgical techniques Results  Recurrence rate was higher after e with
adjuvants comparcd with resection (0% versus U%

: R risk higher with soft ti extension.

Fach '"""': w:‘“";:‘"‘ ':': “""""""'":““"’f""" The complication rate was lower afler curcttage with adju-

: " .":",;h - “':" ;‘i scrcat, pateatl -.:‘(c“ .vmswhcncot.npumd u{ilh resection (4.% versus Ih‘i?and

arrangements, ofc) thal might pose a conflict of interest in conncction  I0Cluded aseptic loosening of prosthesis, allograft failure,

with the submitted article. and pscudoarthrosis. Tumor and fracture charactenstics did

Al ICMJE Conflict of Interest Forms for authoos and Clinical not increase complication risk. Fracture healing occurred in
Orthopaedics and Related Rexearch oditors and board members arc . g

on 8o with tho publication and cas he viowed 08 roquont. 24 of 25 patients. Mcan Musculoskeletal Tumor Socicty

Each author cortifics that his of her institution approved or waived  Score was higher after curcttage with adjuvants (mean, 28;
approval for the human protocol for this investigation and that all range, 23-30; n = 18) when comparcd with resection
meummuw (mean, 25; range, 13-30; o = 25).

This work was performed ot the Leiden University Medical Censer, ~ COnclusions  Our obcrvations suggest with
Leiden, The Netherlands. for giant coll tumor

L. van der Heipden (50), P. D. S. Dijkotra, M. A_ J. van de Sande
dmmuu.
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Mechanism of action of denosumab
/"\/
- D b
~ Factors stimulating o
[ S Osteoclast

0 Q O formahon

activity
and survwal Osteoclast
stimulgted { formation,

xj Q }(\ activity,

and survival
inhibited

Osteoblasts

O 0ORTHO

(C) www.targetortho.com



Denosumab in patients with giant-cell tumour of bone:
an open-label, phase 2 study

David Thomas, Robert Henshaw, Keith Skubitz, Sant Chawla, Arthur Staddon, Jean-Yves Blay, Martine Roudier, Judy Smith, Zhishen Ye
Winnie Sohn, Roger Dansey, Susie Jun

Summary

Background Giant-cell tumour (GCT) of bone is a primary osteolytic bone tumour with low metastatic potential and
is associated with substantial skeletal morbidity. GCT is rich in osteoclast-like giant cells and contains mononuclear
(stromal) cells that express RANK ligand (RANKL), a key mediator of osteoclast activation. We investigated the
potential therapeutic effect of denosumab, a fully human monoclonal antibody against RANKL, on tumour-cell
survival and growth in patients with GCT.

Methods In this open-label, single-group study, 37 patients with recurrent or ureesectable GCT were enrolled and

received subcutaneous denosumab 120 monthly (every 28 days). with loading doses on days 8 and 15 of month 1.
The primary cnapomt was tumour response, Heﬁnﬁ as einmmahon OF at least kg of giant cells or no raalologlcﬂ

progression of the target lesion up to week 25. Study recruitment is closed; patient treatment and follow-up are
ongoing. The study is registered with Clinical Trials.gov, NCT00396279.

Findings Two patients had insufficient histology or radiology data for efficacy assessment. 30 of 35 (86%; 95% CI
70-95) of evaluable patients had a tumour response: 20 of 20 assessed by histology and 10 of 15 assessed by radiology.
Adverse events were reported in 33 of 37 patients; the most common being pain in an extremity (n=7), back pain
(n=4), and headache (n=4). Five patients had grade 3-5 adverse events, only one of which (grade 3 increase in human
chorionic gonadotropin concentration not related to pregnancy) was deemed to be possibly treatment related. Five
serious adverse events were reported although none were deemed treatment related.

Further investigation of denosumab as a therapy for GCT is warranted.

>W

Lancet Oncol 2010; 11: 275-80

Published Online

February 10, 2010
DOI:10.1016/51470-
2045(10)70010-3
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Denosumab May Increase the Risk of Local
Recurrence in Patients with Giant-Cell Tumor of
Bone Treated with Curettage

Costantino Errani, MD, PhD, Shinji Tsukamoto, MD, PhD, Giulio Leone, MD, Alberto Righi, MD, PhD,
Manabu Akahane, MD, PhD, Yasuhito Tanaka, MD, PhD, and Davide Maria Donati, MD, PhD

Investigation performed at the Departments of Orthopaedic Oncology and Pathology. Rizzoli Institute, Bologna, Italy

Background: Recent clinical studies have suggested that denosumab is associated with luno,response and reduced
surgical morbidity in patients with giant-cell tumor of bone (GCTB). We therefore evaluated the recurrence-free survival rate
of patients who had GCTB in an extremity and were treated with surgery and denosumab, to determine the influence of
denosumab and clinical factors on the risk of local recurrence.

Methods: We retrospectively reviewed the medical records of 408 patients treated for GCTB in an extremity in a single
institution from 1990 through 2013. Two hundred and forty-seven patients underwent curettage (intralesional surgery)
with a high-speed burr, and 161 underwent resection. Phenol adjuvant was used in 221 of the 247 patients who had
curettage. We also reviewed the medical records of 30 patients treated surgically (25 with curettage and 5 with resection)
and with denosumab from 2010 through 2013 and compared their clinical results with 378 historical control subjects. The
overall minimum duration of follow-up was 24 months.

Results: The local recurrence rates were 60% (15) of 25 patients treated with curettage and denosumab and 16%
(36) of 222 patients treated with curettage alone. The joint preservation rates were 80% (20) of 25 patients treated
with curettage and denosumab and 94% (209) of 222 patients treated with curettage alone. Univariate and multi-
variable analyses showed that denosumab was the only independent factor associated with a poor prognosis when
recurrence-free survival and joint preservation were considered. The overall median duration of follow-up was 85.6
months (interquartile range, 54.3 to 125.1 months). Viable tumor was present in all 30 specimens from patients
treated with denosumab.

Conclusions: There was a higher rate of recurrence in the cohort exposed to denosumab. Because there were sub-
stantial differences in the cohorts and randomization was not applied, however, causation could not be evaluated.
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Denosumab May Increase the Risk of Local
Recurrence in Patients with Giant-Cell Tumor of
Bone Treated with Curettage

Costantino Errani, MD, PhD, Shinji Tsukamoto, MD, PhD, Giulio Leone, MD, Alberto Righi, MD, PhD,
Manabu Akahane, MD, PhD, Yasuhito Tanaka, MD, PhD, and Davide Maria Donati, MD, PhD

Investigation performed at the Departments of Orthopaedic Oncology and Pathology. Rizzoli Institute, Bologna, Italy

Background: Recent clinical studies have suggested that denosumab Is associated with tumor response and reduced
surgical morbidity in patients with giant-cell tumor of bone (GCTB). We therefore evaluated the recurrence-free survival rate
of patients who had GCTB in an extremity and were treated with surgery and denosumab, to determine the influence of
denosumab and clinical factors on the risk of local recurrence.

Methods: We retrospectively reviewed the medical records of 408 patients treated for GCTB in an extremity in a single
institution from 1990 through 2013. Two hundred and forty-seven patients underwent curettage (Intralesional surgery)
with a high-speed burr, and 161 underwent resection. Phenol adjuvant was used in 221 of the 247 patients who had
curettage. We also reviewed the medical records of 30 patients treated surgically (25 with curettage and 5 with resection)
and with denosumab from 2010 through 2013 and compared their clinical results with 378 historical control subjects. The
overall minimum duration of follow-up wag 24 months.

Results: The local recurrence rates were 60% (15) of 25 patients treated with curettage and denosumab and 16%
(36) of 222 patients treated with curettage alone. The joint preservation rates were 80% (20) of 25 patients treated
with curettage and denosumab and 94% (209) of 222 patients treated with curettage alone. Univariate and multi-
variable analyses showed that denosumab was the only independent factor associated with a poor prognosis when
recurrence-free survival and joint preservation were considered. The overall median duration of follow-up was 85.6
months (interquartile range, 54.3 to 125.1 months). Viable tumor was present in all 30 specimens from patients
treated with denosumab.

Conclusions: There was a higher rate of recurrence in the cohort exposed to denosumab. Because there were sub-
stantial differences in the cohorts and randomization was not applied, however, causation could not be evaluated.
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ORIGINAL PAPER

MORPHOLOGIC EVALUATION OF THE EFFECT OF DENOSUMAB
ON GIANT CELL TUMORS OF BONE AND A NEW GRADING SCHEME

Pathol. Oncol. Res. @
CromaMark
DOI 10.1007/s12253-016-01230

ORIGINAL ARTICLE

Clinicopathological Features of a Series of 27 Cases

of Post-Denosumab Treated Giant Cell Tumors of Bones:
A Single Institutional Experience at a Tertiary Cancer
Referral Centre, India

Bharat Rekhi' « Vivek Verma® + Ashish Gulia® + Nirmala A. Jambhekar' -
Subhash Desai® - Shashikant L. Juvekar” - Jyoti Bajpai® - Ajay Puri’
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A Translational Study of the Neoplastic Cells of Giant
NO ROLE OF Cell Tumor of Bone Following Neoadjuvant
Denosumab

Background: Giant cell tumor of bone is a primary bone tumor that is treated surgically and is associated with high morbidity
in many cases. This tumor consists of giant cells expressing RANK (receptor activator of nuclear factor-«B) and mesenchymal

DENOSU‘ 'J ;B IN Isabella W.Y. Mak, MSc*, Nathan Evaniew, MD*, Snezana Popovic, MD, Richard Tozer, MD, and Michelle Ghert, MD
Investigation performed at the Departments of Surgery, Pathology and Molecular Saence, and Oncology, McMaster University,

Hamilton, and the Juravingki Cancer Centre, Hamilton Health Sciences, Hamilton, Omtario, Canada
spindie-like stromal cells expressing RANKL (RANK ligand); the interaction of these cells leads to bone resorption. Denosumab
is a monocional antibody that binds RANKL and directly inhibits osteoclastogenesis. Clinical studies have suggested clinical
N G O and histological improvement when denosumab was administered to patients with a giant cell tumor. However, no studies

l l I I have yet examined the viability and functional characteristics of tumor cells following denosumab treatment.
Methods: Specimens were obtained from six patients with a histologically confirmed giant cell tumor. Two of the patients
had been treated with denosumab for six months. Primary cultures of stromal cells from fresh tumor tissue were

DECREAG]

established. Cell proliferation was measured over a two-day time course. The expression of RANKL and osteoprotegerin
was analyzed with use of real-time PCR (polymerase chain reaction).

Results: Histological specimens from both patients who had completed denosumab treatment showed the absence of giant
cells but persistence of stromal cells. Cell proliferation studies indicated that proliferation of stromal cells cultured from
dnmmmmmwmmymmmm«mmw
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ons: Once the giant cell tumor tissue was no longer exposed to denosumab, the stromal cells continued
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Case Reports in Medicine
Volume 2015, Article 1D 767198, 6 pages
hup//dxdoiorg/10.1155/2015/767198

Hindawi

Case Report

Two Cases of Sarcoma Arising in Giant Cell Tumor of Bone
Treated with Denosumab

© Cory Julian Broehm,' Erika L. Garbrecht,’ Jeff Wood,® and Therese Bocklage'

‘Department of Pathology, University of New Mexico School of Medicine, MSCO8 4640, 1 University of New Mexico,
Albuquerque, NM 87131, USA

‘Department of Orthopaedics, University of New Mexico School of Medicine, MSC10 5600, Albuquergue, NM 87131, USA
‘l)qmrlmcn! of Radiology, University of New Mexico School of Medicine, MSCI0 5530, 1 University of New Mexico, Albuguerque,
NM 87131, USA

Clinical Orthopaedics
Clin Orthop Relat Res (2015) 473:3050-3055 and Related Research’ CrossMark
DOI 10.1007/51 1999.015-4249.2 PY TV Py T Wy p—

CASE REPORT

A High-grade Sarcoma Arising in a Patient With Recurrent
Benign Giant Cell Tumor of the Proximal Tibia While Receiving
Treatment With Denosumab

Luis A, Aponte-Tinao MD, Nicolas S. Piuzzi MD,
Pablo Roitman MD, German L. Farfalli MD
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Clinical Orthopaedics

DOI 10.1007/s11999.0000000000000243 A Publication of The Association of Bone and Joint Surgeons

2017 International Society of Limb Salvage Proceedings OPEN

Does Denosumab Change the Giant Cell Tumor Treatment
Strategy? Lessons Learned From Early Experience

Rajat Gupta MS Ort
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