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Giant Cell Rich Osteosarcoma, a Challenging Histopathological Diagnosis

: A Case Report
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Abstract

Giant cell-rich osteosarcoma is a rare histologic
subtype of conventional osteosarcoma, accounting for
1-3% of conventional osteosarcoma. The microscopic
features show numerous non-neoplastic osteoclast-like
giant cells (no nuclear atypia) and pleomorphic
malignant giant cells with highly pleomorphic
mononuclear cells and a variable amount of osteoid
matrix formation. Giant cell-rich osteosarcoma is
difficult to histopathologically differentiate from
giant cell tumors of bone and malignant in giant
cell tumors of bone. This article reports a 41 years
old man with a painful mass on the right knee.
The radiologic findings show osteolytic lesion at the
epiphysis and metaphysis area of the distal femur.
The pathological diagnosis of the biopsy specimen
was a giant cell tumor of bone, but the pathological
diagnosis after wide resection of the tumor was
malignant in giant cell tumor. After a histomorphologic
review of the wide resection specimen, the pathological
diagnosis was giant cell-rich osteosarcoma.
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aNwAEN1NaNETTINeTAe wu Giant Cell Usenausae
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atypia) tag Pleomorphic Malignant Giant Cell 9913uUsN
nszBLazlnsndilu Mononuclear Neoplastic Cell it
&nwag High Pleomorphism 39319 Osteoid 3o
Bone Matrix anwgnINganeIdImeItainaaaenu
Giant Cell Tumor of Bone wansnsfunssdl Giant
Cell Tumor aglinu Osteoid %30 Bone Matrix @au
Tu Malignant in Giant Cell Tumor agwu Malignant
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Giant Cell Rich Osteosarcoma atuenaiinaauduan
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Osteosarcoma 1WusiziFanszgnilwadizSedinisais
Osteoid %38 Bone Matrix mutienmues WHO Classification
5th edition mﬁdﬂizaﬂ Conventional Osteosarcoma
(Cos) W Type Wilwes Osteosarcoma ﬁwuﬂaﬁlqm wuld
UszunaiSesay 80 181 Osteosarcoma sraviun COS wusle
dnuany Subtype muﬁwmzmaagawm%ﬁwmﬁLmﬂﬁi’mﬁu
Subtype ﬁwﬂaﬂﬁqm fi® Osteoblastic Subtype 848317
Ao Chondoblastic Subtype Wag Fibroblastic Subtype®?
Giant Cell Rich Subtype it Subtype wilsues COS Finulé
towunn wuuszuasosay 1-3 ve9 COS >

cos wulé 2 92907y 1urt ey 14-18 Twuvesiian
fle¥ouag 60-70 uATY20ENNNTY 40 U wuvesiiuTm
nsEAn Femur dulaiy wazauduveensean Tibia U
ﬂ%u’qwuﬁﬂﬁz@ﬂ Humerous wazginAalusmL Metaphysis
vesnszgn fthetnuznmedesdfoulntunuduiionms
Urnusnafew indeulmuinadeld Yovas vounee
mﬂ”’wL‘%'awmﬂssgﬂﬁﬂmn‘wm%amw (Pathological
fracture) 3NN13NTEUNNTORURWATILITULT

Giant Cell Rich Osteosarcoma (GCRO) 1Ju High Grade
Sarcoma 7isiguriuiialu Intramedullary™? fi§nwaiznis
qanen§ing) Aewu Giant Cell udrwiunndsznay
1Ua18 Non-neoplastic osteoclast-like giant cells
waz Pleomorphic malignant giant cells' ﬂi%ﬁ]’]&lagjﬁlu
Mononuclear neoplastic cell fifldnvauzea High
plemorphism FauAUINTd319 Osteoid 39 Bone Matrix
GCRO ﬁé’wmwwqawm%ﬁwmﬂéﬁﬂﬁ’ULﬁaqaﬂﬂﬁzQﬂ
wila Giant Cell Tumor (GCT) Tngtawiz Malignant in
GCT Fafirusnduspausneenmniuiemnmssnwuas
NsNeINITAIlIALANAISAY

589U
U323

fthevelng a1y 41 T sndefouladuiiuinasiag
fMUIL 3 Wou Taiufiensuiniayuimuinaieu lufl
UseiAlsauszind ludugsuashiguyn Ujsuse i
9UR mamﬁauwﬁﬁ Tupmasnuillsmeuaionyu wansaa
X-ray ey Osteolytic lesion at epiphysiometaphyseal
area of lateral femoral condyle sl oefudu
Bone tumor at right distal femur @sd® Giant Cell Tumor
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Giant cell-rich osteosarcoma histopathology

NARTIINTIEINYT (Imaging)
1. wanTaengLsdrouianes (Computerized tomog-
raphy/ CT scan) :

A 3.6 x 6.7 x 8.3 cm eccentric expanded osteolytic
lesion with thin bony cortex, lobulated periosteal
region, and heterogenous hypo/isodense soft tissue
component occupying at epiphysis and metaphysis of
the right distal femur, possible aggressive giant cell
tumor or osteosarcoma.

No evidence of pulmonary metastasis
2. nanTenustnaundn v (Magnetic resonance
imaging / MRI)

The study reveals an expansile osteolytic bony
destruction involving distal metaphysis and distal
epiphysis of the right femur without matrix formation.
The lesion involves mainly at the lateral femoral
condyle and breaks the cortex. The lesion shows a
peripheral solid portion and a central non-enhancing
cystic component. The size of the lesion is about 6.5 x
6.8 x 9.3 cm. Differential diagnosis includes 1) metastasis

and 2) giant cell tumor.

NAATIIMINETSINE (A 1)

91nn15%1 Core Needle Biopsy
dnwaunidlonsaagghumian (Gross findings) : Several

pieces of grey-brown soft tissue, measuring 0.4 x 1 x

1.4 cm in aggregate.

SNYEN199ane15Ine (Histologic findings) :
Non-neoplastic osteoclast like giant cell 91uUNIN
nIzELazunInilu Mononuclear neoplastic cell Tag
Morphology 983 Mononuclear neoplastic cell ﬁgﬂﬁw
dnwaz Round and oval shape cell with eosinophillic
cytoplasm fidnwaizyes Mild Pleomorphism #8 Smooth
to mild irregular nuclear membrane and absence
to small nucleoli & Necrosis uawdl Mitosis tintudn
oy laiwu Atypical Mitosis lag Osteoid Matrix (gﬂﬁ 1)

M3IUREN NN INeAe Giant Cell Tumor of Bone
n133UaRLHATNITINYD

dUreddaduidu Giant Cell Tumor of Bone $nw
Tnunsiadewilesenaenitavun (Wide resection) waw

1d Endoprothesis
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HARSINM TSIV (e 2)
91nN15%11 Wide Resection

dnwauzilensaagunian (Gross findings) : l-defined
firm tan, white mass measures 9 x 8.5 x 8 cm with
extensive necrosis and hemorrhage at epiphysis to the
metaphysis of the distal femur. The mass penetrates the
bony cortex and invades soft tissue.

anwUEN199ane1sInegn (Histologic findings) :
Non-neoplastic osteoclast-like giant cell Wag Pleomorphic
Malignant Giant Cell $1UIULINATZABUAZUNTNAILU
Mononuclear Eoplastic Cell 3 Mononuclear Cell
idnwauy Round to oval and spindle shape with high
plemorphism (Varying in size and shape, irregular
nuclear membrane, large hyperchromatic nuclei, and
prominent nucleolus) i Mitosis §1u3uu1A (44/10
High power field) wagnu Atypical mitosis 3 Necrosis
wae Hemorrhage Luu3nani (gﬂﬁ 2A uag 2B)

NMTINAENINYIEINYIAD Malignant in giant cell
tumor of bone

wdsndiliinsmuniudnyagnaans5ine,
WUIUNUTAE Osteoid Matrix d0159U Mononuclear
Cell (3Ul 20) Bsanunsanuléiialu Malignant in GCT
fifi Malignant Component \Ju Osteosarcoma uag
GCRO' lanuuiadidu Benien GCT (Numerous
non-neoplastic osteoclast-like giant cells kNN
Tu Mononuclear Neoplastic Cells Flyfgnwae
Pleomorphism) muumﬂanwmwmwawmﬁ’mm"l,zummm
LL&mLuanaﬂmaawumaaﬂmmﬂm LN@W‘\]’]?EM’W’J&I
AuanwuzIratin uazanwaznesi@imendaldanse
wsneenanfuldesnadienn nUsRgiheneiliee
Sumssnwndheen visensmesadinden feswin Benign
GCT ansadsudu Osteosarcoma Tushumisiivae
\Ju Benign GCT lngagiinmumasnssnumeen 95ean
nIAnesE""?

Miadename S menanvhese High-grade malignant
neoplasm with large multinucleated giant cells and
osteoid matrix production, suggestive of giant cell-rich
osteosarcoma
N135NWN

AUaelasun15911 Bone Scan for Staging iy Bone
Metastasis lasunssnwsmenisiienaiivhin (Cysplatin

ey Doxorubicin)
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U 1 Fuidleftléain Tissue biopsy A) ey
fowilasan () uay necrosis (%) (40x) B) USias Tumor
Necrosis (100x) C) Non-neoplastic osteoclast-like
giant cells (#)unsnaglu Mononuclear neoplastic
cells (100x) D) Non-neoplastic osteoclast-like giant cell
fanwauwlu Multinucleated giant cell lsifidnweauzves
Nuclear atypia (#) wag Mononuclear neoplastic cells
fifidnwae Round to oval cells wag Mild pleomorphism
(400x)
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3‘1]“7; 2 Fuilofldan Wide Resection A) Osteoclast
like giant cell (#) FMIUINNNTEIBUAZLNINAIBE LY
mononuclear neoplastic cells (100x) B) Non-neoplastic
osteoclast-like giant cells (No nuclear atypia) o
Pleomorphic malignant giant cells wnsnli Mononuclear
neoplastic cells fifidnwasy Round to oval and spindle
shape wazil High pleomorphism (Irregular nuclear
membrane, hyperchromatic nuclei, and prominent
nucleolus) (400x) C) Osteoid matrix (*) a9V

Mononuclear neoplastic cells (400x)

ERRETY]

Osteosarcoma tJu Primary Malignant Non
Hematopoietic Bone Tumor ﬁwﬂﬁﬂ%ﬁqm Tag
Neoplastic Cell 9z@319 Osteoid 5o Bone Matrix'’
Osteosarcoma wiadhumanendguiufusumisiiin uay
336‘1’1Jmm§ul.m 1Aun Low grade central Osteosarcoma,
Intramedullary High Grade Osteosarcoma (Conventional
Osteosarcoma, Telangiectatic Osteosarcoma a2 Small

Cell Osteosarcoma), Parosteal Osteosarcoma, Periosteal

Osteosarcoma e High Grade Surface Osteosarcoma
#11 WHO Classification 5" Edition Conventional
Osteosarcoma (COS) daiu Intramedullary High Grade
Sarcoma Seutadumane Subtype i Osteoblastic
Subtype nulaveugn (§auag 76-80) Chondroblastic
Subtype wae Fibroblastic Subtype Wusasasun (3aeay 10)
Subtype 319 I8 Giant Cell-Rich Subtype, Epithelioid
Subtype Waz Osteoblastoma like Subtype %uagjﬁ’u
Extracellular Matrix #ia$13lng Neoplastic Cells**
Giant Cell Rich Osteosarcoma (GCRO) Lu Subtype
wiltwas COS Fanuldlioesnn wuifissdosay 1-3 ves COS*
COs wuld 2 939018 Liunvaeny 14-18 U wazans
91epNNT 40 U wutesituinmnszgn Femur dutans
wazduAuYeINTEAN Tibia U’Nﬂ%\‘iwuﬁﬂisaﬂ Humerous
Tushumiis Metaphysis §lhesinazamuuwndineidosd
Foulstusuiuiens vanusnafou wieulmldiosas
M%?J‘U’Ni’]EJZJ’W’]J’JFJL%‘I?Nﬂiz@ﬂﬁﬂﬁ]’mv\lﬂ’%ﬁﬂ’]w (Pathological
fracture)! dnwausmaidivemufouilesenveuanliin
52uAUll Osteolytic Wag/1"3e Osteoblastic Lesion wu
ANz Periosteal Reaction LLazmsaqﬂmﬂUﬁLﬁaLéa
USUTLAEY™ SNWEINRaNEISIMe1ves GCRO Ay
Multinucleated Giant Cells Usznausme Non-neoplastic
Osteoclast-like Giant Cells (No nuclear atypia) ey
Pleomorphic Malignant Giant Cells Wudwaunn
nszeuazunsniegly Mononuclear Cell dadu
Neoplastic Cell ﬁﬁgﬂgﬂiwmu Spindle Plasmacytoid %39
Epithelioid (Round to oval shape) wasidnwazvas
High Pleomorphism (Vary in size and shape, Large
hyperchromatic nuclei, Irregular nuclear contour, and
Prominent nucleoli) # Mitosis Wiutu uay Atypical
Mitosis WU Osteoid %30 Bone Matrix FaU3unasdinuay
windosunni1aiu wazden Mononuclear Cell Tugd
WU Filigree, lace-like %39 Large sheet lne Neoplastic
Cell ﬁgﬂé’amsﬁ Pleomorphism anay Osteoid Matrix
aziudnwaly Eosinophillic Matrix (Matrix dyun) Tu
ndasganssm o
MnenutheiiusninateTsnuiiveigng
ﬁﬂmwﬂumﬁﬁaé’aLL&Jﬂﬂuﬁmaaﬁawﬁmaﬂswdw
GCRO iU GCT lawawiz Malignat in GCT*"'%* GCT
1Ju Benign Bone Tumor LLm'ﬁﬂ’J’m?mLiﬂqu (Locally
Aggressive) wuxnfigaluraaeny 30-40 T Sawy
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fighumis Epiphysis Yeans¥An Femur duvay uas
dauﬁu%aﬂiz@ﬂ Tibia U’]Qﬁ%WU‘ﬁﬂi%@ﬂ Radius
drulane dnwazN1eTadImen wu Expansile Osteolysis
quvinlidIy Cortex gnihangauuisas lagiluagla
WU Periosteal Reaction snéulunsiifitfesenvinansau
ﬂﬁsg}ﬂﬁ'ﬂLLasLﬁmmiqﬂmmjlﬁa@ai%%’w WU Periosteal
Reaction 1¢ vinliiueniu Osteosarcoma loan” anwuug
MN99aN15IMe19 GCT #59aWU Osteoclast Like Giant
Cell Fftusmaunntunszneuasumsnsfalu Mononuclear
Neoplastic Cells %ﬁﬁ'gﬂi’m Round, Oval itag Spindle
1nagldd Nuclear Pleomorphism waluuiesiganunsa
WU Nuclear Pleomorphism o ﬁm‘uﬁwﬁu%n Mitosis
i1 Necrosis wag Hemorrhage"*'" @u Malignant in GCT
fio GCT A Sarcomatous Transformation wuldiiee
n1n5esay 1'' Sarcomatous Transformation lawn
Osteosarcoma, Fibrosarcoma 138 Undifferentiated
Pleomorphic Sarcoma agilanwag High Pleomorphic
Mononuclear Cells wilaufiu GCRO lag Malignant in
GCT wuadu Primary Malignant GCT wag Secondary
Malignant GCT Primary Malignant GCT ‘ﬁé’ﬂ’um:ﬂmﬂﬁga
wenSivenmilow Benign GCT wiazflursusnaiil High
Pleomorphic Mononuclear Cells @u Secondary
Malignant GCT azifinlusumisiirendu GCT waglésu
nssnwnneu Tnganiznsinwdienisateded 4
Malignant in GCT d@wlnginuazifuwuy Secondary
1NN NSNBULAINALITILIN GCT ddnwaznia
JaneSIvenaimeiu GCRO snnlaewwzdnilu Malignant
in GCT i3 Malignant Component \Ju Osteosarcoma '
sahuarliianinsausn GCRO sanann Malignant in GCT
16 Tunseidid Malignant Component \Ju Osteosarcoma
Faazanunsnadne Osteoid Matrix 16 wagliinudmidu
Benign GCT

Tuftheseinamsidadeneme dinet Tunsausn
I¥seaunansitedsaniuiie Core Needle Biopsy
u GCT ilesanasyanuidl Non-neoplastic Osteoclast
Like Giant Cell 3143uu1n ASEBUATULNINAIDY LY
Mononuclear Cell fifidnweuz Mild Pleomorphism wu
Mitosis ABUTN9LEDY WUUSKIW Necrosis Lag Hemorrhage
Snwaszsananmulély Benien GCT Lilasan Mononuclear
Neoplastic Cells fdnwauz Pleomorphism L liidniau
winlu Wide Resection Specimen waglilaaiuves
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Pleomorphic Malignant Giant Cells, Atypical Mitosis
50 Osteoid Matrix 3wilsiseanunaindu Benign GCT
‘-\nﬂwam’sﬁl%ulﬁa Wide Resection WU Mononuclear
Neoplastic Cells fifidnuase High Pleomorphism ¥ty
lagNon-neoplastic Osteoclast-like Giant Cells, Wu
Mitosis 97u2UNN & Atypical Mitosis wazdl Necrosis
Vevanderundu Malinancy Tuadausnldsreauna
W Malignant in GCT waznevdany Osteoid Matrix 3
auduldldnfouideeniilonaiduldns GCRO wie
Malignant in GCT it Malignant Component W
Osteosarcoma 5WWWHWUU%L’JmﬁL‘fJu Benign GCT ey
An30518UNansINeseindu Malignant in GCT 16
woiilesanlunuudnaidu Benien GCT Tu Wide
Resection Specimen wazgteliifiusyiAn1ssnwiseen
Wionsaededuneu eseniinswud Benign GCT
Agiau Uiy Malignant in GCT laundsainnissnuwn
#2881 Denosumab ®3BNAIAIN N1TSNVINILAITANY
Sedlet 1ot 'ﬁaé’uﬁwg'mﬂwﬁamﬁmaﬂiu@ﬂamwﬁﬁum
Whifiazfu GCRO
agslsfimuaIndnuasvaganensinealiauise
3hadeuenszndne GCRO fu Malignant in GCT 73
Malignant Component \Ju Osteosarcoma l@aanain
fupgradienia Wefiasansiuiu dnvaenienddn uas
SNwaEN19SE@IMen iuéﬂaEJ'iwﬂfﬁsJ”alu'mmimwﬂaaﬂ
nfulduidn Asfiastislumsidasoueniufonsden
Immunohistochemical Stain %ﬂu Osteosarcoma lLaiil
Immunohistochemical Stain fisuwzsonsitady dmu
Malignant in GCT wuil H3F3A Gene Mutation Tu Tumor
Cells Feenansomsanuldmnmsdien Immunohistochemistry
Study #39n15d99599119 Molecular Genetic @3u
H3F3A (Histone 3.3) G34W Gene Mutation @alainun1s
Mutation filu GCRO™? dwidufihomeitlailidedon
Immunohistochemistry tag Molecular Genetics WiRy
\esnliainsonsamaesufiRnisniglilsmenuia
19 wazdivedialunisdmsianieuenlsane1una
mfmmwﬁﬂwﬁau%ﬂwﬁwu*jﬂﬁwmEmmwﬁ
Aadeindu 6CT lundausn udsenUasunsifase
\Ju GCRO Kaumudee Pattnaik waznniz s1ea1ugUe
1Jupuusan Upper end of left humerous $aufuil
Pathologic Fracture la5un1s3tiadeniesnendingnain
%ut.ﬁa Biopsy U GCT With Secondary Aneurysmal
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Bone Cyst r}djﬂmlﬁ%’umwﬁ Intralesional Curettage
With Bone Graft ¥1a9a7ntiu 3 Wiou im Local Recurrence
A o I a Yo v P $ vy 4
Aswudany lasnnausanuinsialuldnasidelelasu
n5itadeidu GCRO ' Tetsuya Shinozaki wagAmy
seuiUisumeieud Distal Radius wagldsieanuna
99nN15¥1 Curettage 340U GCT wdanniiu uaeiia
Local Recurrence fin1snsgaglufvaniia 2 919 i
153980 NFANAUNAEIU Lumbar Uay Sacrum T&unas
% U = aa 2 o o aa U 1 [~
A ngUededinldvinnistuans wagiiadeindu
GCRO™ Keiji Sato waganz $1891uU881y 19 Y Ui
USNUIAUIILALATIINUNBUTIRN AU 911 Core
N aa o aa & &
Needle Biopsy wazitladuniswe sineinsausnindu
GCT waglavinmsnumumsitadowarlmudeu nsinaae
W GCRO” anseuithewaninwuhtymilunsidade
aa L2 & da 2 4 & & X Ay a
PanegnSInentuduiloNdvunaan faduduilanlaies
UNdanauaten Meanianazlildaumdu Osteoid
Matrix 11078 399inlisnenunanisidadeindu GeT>
yannNHganulungln GCRO fn5@519 Osteoid Matrix

1016 Sndegynn

USuautdeevinbiitadeneniu GCT laen
wils Aan1sg Osteoid Matrix lundesganssAuasiiu
anwauy U Matrix dwun (Eosinophillic Matrix) wenls
ABUTNENAU Eosinophillic Extracellular Material 3‘143]
iy Collagen %38 Compact Fibrin Matrix Faanansany
1olu GCRO eavhlminmnuduauls !
Imaﬁalﬂﬂwﬁ@éﬁasﬂa‘wNﬂaﬁmmzﬁﬂwmzmwwN%’n?{
Suseenaidutelinisidadonenlsald ety Wy
N13M50NNBYHY Mumdswosiouliiosen was
Anwagnesad@inen Tunisshen GCRO Shwmenisifn
Taun15%1 Wide Resection sauiunisiigaivivn #3e
msanesednsaifilianunsadndeunzidwenld Wiesnoan
laivun GCRO f9m51n1550aTInUNNTe508az 80 t1din
fowilosonsenldnun (Clear surgical margin) waglsiny
nsnszneveaiiaseniunitaduadausn GCRO nszane
TWeYenzaulaisn Imaﬁ]xﬂﬁzmﬂiﬂﬁﬂammﬂﬁ?jm1’2 ANy
Tiinnsnszanevestouiiosenaziiusnsinis dedint?
a1 GCT SnwsnensHfnmeni1s¥in Curettage BNy
SLuﬂiajﬁﬁmiﬂé'mﬂL‘T;Ju%w%aﬁmsqﬂmmauﬁaaaﬂLﬁwqj
ileidosou awrnisrdnge s Wide Resection $auiu
nslvign Bisphosphonate %38 Donosumab’ {3 GCT
Sp8av15-50 aziin Local recurrent tanngly 2 usnwas
msshw JUieseay 3-7 Jzifnnsnszanveaiiasen
Uituen Tnefoufinszandluiivessinasladh vnsadeaninse

1,6,9,10
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wazNINeINIallsATas GCRO waz GCT dmmunnseiy
ﬁnﬁfumﬁﬁﬂﬁamqwm%’iwaﬁaﬁmmﬁﬁﬁy an3tlade
557 vlilesunmssnwnsnga anlenmanisnszane
efoardu iliihedsnsnssendings Fsmsidads
AgANIELnTE I
JoRnLIU

GCRO U Subtype w83 COS finulsivey dnuae
NaaNnensIne1Aaeiu Benign GCT waz Malignant in
GCT #idl Malignant Component \Ju Osteosarcoma
N157192891n Biopsy Specimen Junismsratuile
unadndadutuidedilfifiesnsdiestouiiosen &
Lildtuieusnadiidnuas Pleomorphism daau wie
nsfififeuiiosonadne Osteoid Matrix USunasiios sinae
Lail@duiivlu Osteoid Matrix 81937ada10u Benign
GCT 'l Osteoid Matrix anweuz Wu Eosinophillic Matrix
wenlaenniu Eosinophillic Extracellular Material ’S‘us]
1wy Collagen se Compact Fibrin Matrix Faanasony
19lu GCRO mravihlmAnAuduauls Malignant in GCT
1 Malignant Component \Ju Osteosarcoma a wen
Aulildanndnuauenisganediverdu GCRO anlainu

o [

Sy Benign GCT Femassednseidlunmsitady

GELY

wsSanszanviln GCRO wulsities fidnwvauqane inen
agneffu GCT Taeanz Malignant in GCT 7l Malignant
component 1Ju Osteosarcoma lun153fiadeniaganens
Inenidutuiiorundn Monafiezifiads GCRO wie
Malignant in GCT \u Benign GCT I vilvidsrasionssnun
wazn1snensallsavesythe TunstiMalignant in GCT i
Malignant Component 1u Osteosarcoma naNwaL
nagane Finetlidamnsaseniu GCRO laaghuinvin
Fo101/BN15M5IAfiIANNIS Immunohistochemical

Study %39 Molecular Genenetic
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