J Med Biosci Vol. 8 No. 1 January - June 2026; 31 - 48 DOI: 10.58837/CHULA.JMBS.8.51.3

Review article

Tumor-related pathologic fractures

Chinawat Koawthanapong, Chris Chareonlap*

Department of Orthopaedics, Faculty of Medicine, Chulalongkorn University, King Chulalongkorn
Memorial Hospital, Thai Red Cross Society, Bangkok, Thailand

Abstract

Pathologic fracture is most commonly caused by metastatic bone disease, which has become increasingly prevalent
because advances in medical care have prolonged the survival of cancer patients long enough for bone metastasis to occur.
Less common causes include primary bone tumors. Accurate diagnosis is a crucial determinant of treatment outcomes,
since treating a pathologic fracture in the same manner as a traumatic fracture may result in reoperations and poorer
outcomes. Therefore, thorough evaluation to identify the underlying pathology of the bone is necessary before initiating
treatment. Management of pathologic fracture consists of conservative treatment, surgery, radiotherapy, and medical
treatment. The goal of surgery is to restore patients’ ability to perform daily activities and to relieve pain. Surgical decision-
making must consider disease factors, prognosis, as well as the location and size of the affected bone. Treating pathologic
fracture is a challenge for orthopaedic surgeons, particularly those without subspecialty expertise in orthopaeadic oncology.
When treatment limitations exist, referral to a hospital with a multidisciplinary team capable of providing comprehensive
care is recommended.
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Suspected Pathologic fracture
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mMessnwuLlszALLszARY (nonoperative treatment)

ﬁﬂw‘?‘ivlaimm:zi’w%umﬁ“nmé’fmmmﬁﬁm
ur frloefifenydaiadasiadenndn 6 duan,
# comorbidities $uu3Y salsANAUIALANUT AL W
nszgninuuyldiegd eunazilwil asendl nevuaues
fan1senesad saufasealsaiifialy scapula, clavicle
Lmeu?mm‘ﬁ'"Lsi”lﬁmiwﬁnmmm:@ﬂL%nmu WUINI4
nisfneuuuayin¥danilsznaudaunisti ans
(immobilization) o8l sling , brace, splint or cast 94
ma‘mmﬁ% Lﬁ@mimﬂmma‘LL@:ﬂmﬁumﬂﬁmm‘:@nﬁﬂ

iR 01

N195N¥IAILNITEIAR (operative treatment)
f)”mqﬂaxmﬂ’mmma‘thﬁmLW'@@?NmwLLfﬁ\um
Winszgninafinszgnataazideniaiuldieldldfne
Wl wazdinannndinaesdtlan fadundnnis
& Atyrean1sasatlsTnaus e lﬂiﬁfqﬂnmiﬁmmm
avhInadldiug nsldgUnsnfmdmnamuniuuas
Hangnisldeaugnaununeanmisiunegnsainissandom
29351198 I T L I9aN N THUAILAZAN TN AN
ﬂﬁﬁmvlaima‘mm‘ﬁuﬂdﬁﬁmmmmimqﬁmmt;ﬂw,
1@'fqﬂﬂmjmﬂummmmmmﬁ”wummm:@n,
AT NNIFALE B98N (debulking) dafuwldlg uay
[FuTesinsiiindudas cement Ing cement snldiile
AN 9T94 fixation LAZANNN3D 1S cementﬁ'*mﬁ”u
plate flxat|on 1138914381 intramedullary nail W frJ‘V\|u‘V\|
mmmmuﬂwm cortical bone u@ﬂmm”mmwu
ANHUTsusNaaelAsaiauan Setaatinanyaes implant
Sndae uananil AuantRves cement TaildFy
nansznuannnITenafed lunsdiaaansife dnluld
autogenous bone graft WAz segmental allografts
iflesannlaianansaldannuud susadslassaialdviug
LAz ERINIseTisunudansanaed ¢
dwsudtlaefifineansainssendinsrazdu
(3511919 6 §URANY D9 6 1ABU) B1ANANTUNITE A

pRp] o v | & o i o s
V]Nﬂ')']ﬂeﬁuaﬁﬂuvlf“lmﬂ ‘V\I‘HWQVLQ LAZHNNICLNTNDRUAN

o o

mmué’ﬂfmﬁmmdﬁﬁ%%m@mlm:mmq (NNN97
6 LABL) AN T LT UF aUNNT Wi anTaka
3e1Z8797 AindN 1y N3y endoprosthesis #1151
N3TANINAINNLNBANINUBINTEANYNY HNIVAANUAN
TunssneEnsaenisdnsa 3 33 1eun intramedullary nail,

plate 1Az endoprosthesis reconstruction'”
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1) Intramedullary nails Hdanuanalsznis 1w
mmmﬂmﬁumt@ﬂﬁﬂiﬁﬁqmmmqmz@ﬂ n13HNGA
finnsanziled efiesndn deanalinisivaiowaen
lufad eunszgnligninans uazanaunsad anseld
ﬂﬂﬁﬂﬁumimﬂmﬂ"ﬁ proximal Waz distal interlocking
screws 39MAs@NNTRNANNLT U851 bone
cement Tagsay nail 16 proximal fixation& 13091 16
Ingldanguinsgaunse helical blade lunsilaednszgn
AUITLATNIEANA UL Y 39 screw via helical blade
7 flaunalugjazdaaifinanuuduscaeclaseaingld
HesanndNui dudaiunndu deidede Tianunsold
luseslsnfieg Inddeld uardasiiFunauilenszgn
Waanad1wsunisld locking screw sauieanaLiin emboli
2EUdNNN3 ream nezan”?

2) Plate fixation Ndaanaesznis Wiy wnnziy
mﬁﬂmmz@ﬂﬁﬂﬁﬂgu?Lqmﬂ@ﬁﬂﬂiz@ﬂ WATEINITD
famssldetinaiunalngld locking screws 1anani
naLTlmunaseas open approach Taalfa1unsaidnn
wnuaendaladne  Mnl¥ainnsann curettage
L‘ﬂ@um%qmeﬁmmfmmm:@ﬂﬁﬂ sandld cement
lhegalUse@ninn 1e1deae9n19ld plate laun
Foudlaunand ey ¥ 1814 19an lunsHFaunud u
Rendeanniu 0

3) Endoprosthesis YR segmental prostheses
reconstruction 29479N1991 hemi-arthroplasty Wa< total
joint arthroplasty Lﬂuﬁ‘%ma‘é’nmmmgm’lumﬁﬁﬁmﬁ’@
nseanlafunansenuaInlsANzISIUNINIZaNe N3V
cemented arthroplasty uisn1ssnuanInggIu
esannanmnsarinligiaaaaiuinldig wazgaeli
A3 auresdend u Inelid uruszdunimnegves
nszANWN %ﬂ%qsﬂfﬁ'qmmmqmﬁmmmmsqnmm
ga9lsauazaudunasrasgilnenl edqglafinu
5l cement BildiurmanisidsAannauides
189199 WA ATEA R AENILILT 4 uaziRuANLLR 8
sialsm thromboembolic disease AINNIINABAAITNAL
lulwsanszgn feidandnaedizine HAdaidaags
faniazunsnden Feedinisanzndiuiieaaniaes
wHaluoy Eﬂ%\iﬂ“aﬁﬂﬁ’ﬁﬂﬁiz};ﬂ;ﬁmﬁ@mmﬂ%um:
Ald418999 endoprostheses ﬁzgqﬁl,ﬂuﬁ@%ﬂzﬁ”}ﬁm

‘wmmmmm* 71
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N19SNHIANAILULEITRITRE]SA
Spine

NIEANFUNAY usumisfinunisunsnszans
vasnzillinszgniddesiign nissndulalunisi
Hsnsasatsetadeanelszng W seAuANian
instability LA cord compression NOMS framework
I ULUINIINN SN BN TUNS NTTaN RNz LE 9T
nszandunas’® n1siansuiradiosensitivity 289NLIEN
WAz epidural extension AZAAANIUUATINTRBTIA
7 nnzand anuazad1natdulunisi e
decompression uﬂﬂ@’mf‘: N19NA1974Y mechanical
stability 81N SINS score 111 unstable AT stabilization
Gluﬁ‘ﬁf;l‘ﬁlfl stable compression fracture ANNNINYN
vertebroplasty YRR kyphoplastyvl,cgf ﬁ’]ﬁl‘ﬁ@'mlﬁ"]
N1INENNILERTINITTRATI A8 UUAAITNa LT 1w
TunsHAFaandae 1A% el et wal g uazfenldlu
NsNeNTianINn1sTantinAe SORG nomogram”

Pelvis

N9ea MAINIIULT WA LUUIN HELFIUNT U
nezgnuINd uduA U ae998991NNIEg NAUNA

gd . d - 4 o aa

NUTUNINNNITANTEINIWlY zone 1 viTe 3 @9fiAe
171904 iliac wing, sacro-iliac joint LAY pubic rami
Tl i narunisfuir wiln Wedsluddeadanady
mechanical stability 284n3xANTINIU Aeiuduley
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aslidaindn wasldinesaanisansuasuaslien
AANNTARIYNITAN WANKINAIN Zone 2  @4AA
periacetabular area (fluaaisuuimin Aeiunieinm

wusRNsRRalFA N AININNGN (Table 2)

Femur
wuzin IH i ale impending lesions wag
complete pathologic fractures U84 femoral head WAL
neck maan1su A adaian nsAndulaaanld
hemiarthroplasty wia total hip replacement
uag Aunareifade @y nzidauninszaneidazinn
doldanndag Ay Nanssunvin winn1sfan uay
Teasonaasgilan lunisdnu i irusndeldideag
d4. 4. 9 . .
Ndaunaaiunigld long stem utlszanluniemn
arthroplasty atinglsfinan Welsenlsaniag Aanuly
. . = . . .
subtrochanteric region #%7@ proximal diaphysis
A2TNANTUNNNT LT long-stemmed cemented femoral

oy i I

component lunstdifn ldTsealsai udnly femur
AMNNEN2989 cemented femoral stem fapaiiu
dsziaunaniesiuey 7 arn@asresniozumandau
n1eialanazilenann cement monomer %38 marrow
embolization ¥a4a1NNT pressurizing 1834 cement
wazn15 ke long stem adlu canal azfaelasunisfansaun
WauiuAM@seeInsfianzian lnnssgnuinay

Table 2. WWINNNTEIFAUAZINEINTZANINUULANENBANINUTIANIZANIEINIIUATN  Harrington  classification.®”

Characteristics

Treatment

Class | Contained cavitary defect; solitary
lesion with good prognosis
Class |l Deficient medial wall; intact roof and
acetabular rim; likely pathologic
fracture in periacetabular region
Class I Deficient lateral cortices and superior
wall; supraacetabular osteolytic lesion
Class IV Solitary metastasis lesion; potentially

resectable

Intralesional curettage, cemented total hip
arthroplasty (THA) with metal mesh
Intralesional curettage and reconstruction

with an antiprotrusio device

Intralesional excision, acetabular cage
with long-screw fixation into pubis, ilium,
or ischium, ¥ cement and Steinmann pins
En bloc resection and reconstruction or

resection arthroplasty
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TuauAnRAuvLa distal Aadateaes prosthesis nld
4 v e 4 e A
stem NduUN91 Tugiaenimad@esgs wu giloand
TsavinlauaztanguussvizaiiangAnafedu Weber KL.
uazAe wustn 1919 short-stem prostheses Lasn
] o dl < d} a A (21)
NTHARNIIALTINDAANTGEYLAELADA
drususealsalu intertrochanteric region
et el cephalomedullary nail (Figure 5) NN bone
dl A 1 =
stock mmmq‘lu femoral head WAL neck LWEINA
nnsAnelag Tanaka T. uazAmMe wuzinisld nail
N1NNIT endoprosthesis 833 1NAIIAIYNLAZNUNIL
{1 implant survival aNnfefeaay 94 Aan 3 U @
WINNIIN AL TAINITANNSTITINNNINT YW anaa LTl
v ¥ . .
piagld cemented calcar-replacing prosthesis
Wasannnisiiansiianszgnungnszans
do = TR .
Wunszuaunisiafiuldednesaiiies aslinoudnAny
4. Y I .
NagFaamnisaiunsegnliilduini qoi atlaaiu
nnsaNIAd18d implant luauam adatiesngalanaaes
. o 9 ' @ 1 v '
implant MaanldAasduiureslsaldetraaaanain
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readut1uAgudnatres  femur ngladsiiguil
%Lﬁummfﬁlm fixation failure @1n periprosthetic fracture
38 disease progression ? N3N reaming UULLYINNT
irrigating nele negative pressure N1U suction
@WﬂiQﬂ@ﬂﬂ’mum?ﬂsﬁ'ﬂuwwﬁ'ﬂ@Lmzﬂﬂmmuﬁq
mMazuwnandauniauziils @

Pathologic fractures 184 diaphysis sinl#su
n195NEIA 9 intramedullary nails YED plate
osteosynthesis @71 pathologic fractures a9
distal femur sinla5un13sn®Aae lateral locking plate
fixation $9uU PMMA %32 modular distal femoral
prosthesis Tad wuzain 1974 retrograde nail Ld'ﬂ\‘i'ﬂ’m
anavh 1 mad uyif sunsnszane U o111

uazliannnsalinist aesen Tupaiaviensegnls
Wierana

Figure 5. (A) nMnanasiduesdibanzifalen wunsunsnszanglilinszansuandrauazil pathologic fracture of left

subtrochanteric of femur; (B) nMnenassduaanisensiald long cephalomedullary nail.
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Humerus

Humerus il long bone A&sunansznUan
mu?mmmﬁmz@ﬂﬂ@mﬂuﬁuﬁumwmmn femur
N NMIUANAR|NIIYN rigid surgical stabilization
Lﬁmmﬂﬁﬁmqmﬂﬂﬁmmmm‘x@n (nonunion) 4aUAL
n19fNHILLL  conservative dnldaiunsnussing
a1n13thnlainaane lunstil proximal humerus fracture
nnsfnenlsenausae plate fixation (Figure 6) %38
cemented hemiarthroplasty Tag plate fixation
Lﬂuﬁﬁﬁlﬂuﬂm‘jm'quluﬂ&i‘um proximal humerus fracture
iesannanunanlfanuudusddviuiiuasiusaldeding
79A5INANHNA A Cemented hemiarthroplasty
WMNNZE1 S fractures lur:;l:ﬂfm‘ﬁlfl life expectancy
£1911UUAL bone stock A 1514 reversed total shoulder
arthroplasty %qiﬁﬁ’fﬂqﬁq rotator cuff L‘f]uVlNLﬁ'aﬂ‘ﬁlﬁ
Tunssnensaaeulaesde Intramedullary nails
(Figure 7) ﬁfl helical blade %38 screws ﬁL@?‘Nﬁ"m
adjuvant cement guns0ldldTasanzlunsdli il
n1sgnaxline shaft 289nszgn Tunsel humeral shaft
fracture ANNNI0INHAYE plate fixation i7a intramedullary
fixation 16 @91 segmental prostheses a4 la§u
AM3fans AN aLed Ay femoral diaphysis
Tunsdl distal humerus fracture N8 ARTIALE plate
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faufu cement unnadanvan @vu impending
fractures @uN305NENARRE flexible intramedullary nail @

Tibia and forearm

nazgnvinuuLiingrdanind tibia wuldifes
WazAT LA FUNNIFNHIAINUANNNTIAATL humerus
m‘x@nﬁmmuﬁwm%mmwﬁ radius UAY ulna
aunsndne ladae flexible rods vse rigid plate fixation
FauAU PMMA supplementation Tunsil pathologic
fractures 284 radial head @nunsasnen ldsaanisfinaan

(resection)

Janarsaunaniclsa (disease-specific considerations)
1, Multiple myeloma RELAUBIAANTANLAR bA A
waznszgnindnunen °

2. Renal cell carcinoma (RCC) Lﬂumﬁwﬁmﬁﬁﬂ
Aan17a1as9d@ n19Mn en bloc resection lunsi
ollgometastatlc RCC 34mwzﬁ”mwuﬁnmmmm@n@mﬂu
Gﬁquﬂﬂ@\ﬁLL@uﬂqT?ﬂﬂsﬂQﬂV]ﬂﬂQ']LN‘ﬂW]?_lUﬂ‘Uﬂ"I?‘VﬂLWEI\?
WA stabilization Wag intralesional curettage Tagldfl

ANNNLANA LUERIINTTHIFAAT NTHFARLS negative

surgical margin daaansnsniTna Ui wdn laadng

a o 0 o

HUBIATATY.

Figure 6. H1la8 pathologic fracture of proximal humerus SN®IA2EN19ENAAAYE plate & screws + cement

augmentation.(A) NaUHIGAA; (B) NAIKNFA.
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Figure 7. gtlagl pathologic fracture of shaft humerus fNEAEINI9ENGRAYE intramedullary nail. (A) HauNER; (B)

WAIHBIA.

3. Thyroid carcinomas #pAaulasanisaiased
Tusziudunane Tranzifelnseamszasunsnszans
f8nanieseniinsesdlanuinndtuziieaiiag ur
éﬂQﬂﬁﬁ solitary metastasis & sanunsndadalddan
A3HFe el dmsanislannannniandudu
7R UNAIa NN metastasectomy @ agnglsfin
Usiduil eramauilui o e n13¥in embolization
Tunsl hypervascular bone metastases (114 RCC
uay thyroid carcinomas) A18190AANNSEEYLALILASA
wazamaanlunistindnld Tasianizas1edminyi
Aeilss 24 - 48 $alua faUNNTEAGA N9 embolization
Aeunsdemsatwileftaaannisqoydaideaduiu
Aazunandauiinyldlutenas 18 — 86 4890199
embolization léun post-embolization syndrome
auansennnaiilu 14 1an uaz dewman ©

4. Breast cancer Ua< prostate cancer Haulasia
nM9en8f98ge Inaddnanisuiaaeansygniinilsyann
Youay 40 Fatfi N13FNHIAI2ANTE NN AR R
MqﬂﬂmﬂﬁummuﬁqLLNLL@zmifa’]m‘“ﬁa‘“nm 0o

5. msﬁm:r”m'@uuﬁﬁﬁmﬂmudwu?qﬂm
uﬂm‘ﬁma‘mmmmmnmmmm@mv 0 witdeya
mmmwmmmmmsmﬂmu [ia9annémInnisren

TR AT Y (09 20

NNTANHILLL retrospective
Inel Ladegaard WudnnnsnAiAaNN invasive 11N

(111 RO resection) lunsell solitary metastasis Inglaifl

13ALNINIZANENANLNUIAU TEANTRINNITIDATIAUDY
diaela Ineldauiveiinesuzdal guni @ etelsfinig
Uszipuildanadunonideaniulun ssain 33un1ensunmne’
on e 4 4. .
wazdliideastiiduninsgrwieaiunisii en bloc
resection Tunsel solitary metastatic bone disease

giniunsel solitary RCC metastasis. %

Adjuvant radiotherapy and medical treatment
N9RAILTIRA AN UBN (external beam radiotherapy:
EBRT)

NN RAUAINGR (postoperative radiotherapy)
ﬁmmzﬁﬂﬁ’v‘hLﬁ@ﬂmﬁumiqnmmmL‘ﬁm@ﬂ (tumor
progression) Wariasiun1tzdniuataesglnenl
delunszgn (|mplant failure) " ag19lsfina Tunsiifia
ma‘mmLum@ﬂ@@ﬂmmmws@uﬁuu negative margins
waziinnsld endoprosthesis NAWNY faniaiaziin
ﬂ?z@ﬂgﬂﬁmﬂéﬂuﬂﬂﬂ recurrent tumor AZAAAN LAY
a1aludfimnuaniiufesinnisenased

11059 8umsgulunsinmAe 30 Gy lu 10
fractions %38 20 Gy lu 5 fractions uﬂnmn‘ﬂ
F98u190RANT U321 85T LA TR 8 (single-
fraction radiotherapy) 111a 1 x 8 Gy #afltls=AnBnn
Tdunnmretuluudaeadsc@ni nanazni1sussing

27013190 @ AiN1378SNRARULASIL AN NIZE NS
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Q’ﬂw‘ﬁ'ﬁ’fmmﬁ‘“ﬂmLmuﬂﬁ‘xﬁuﬂ@mmmezmmﬂ
aungnnndInIsansfiduLnataase (multifraction)
mnemstanndunnilugiadeannane SAuuasauien
1A NNTanE9n AFaT aaeviansedl auauin 8 Gy
14Tne i nadnadasainnisinmiidfoy 7 dwsy
i@ﬂimmum‘lm&iﬁﬁm@ﬁﬁmmix@nﬂﬂwﬂi”]wm
AadansiSed luaunasnil geludaeitutisaunnid
(fractionated scheme) azd4ualdiANITNALAUAY
m@qﬁmﬂﬂmzﬁuﬁaﬁa wazvinlinszgni remineralisation
L‘ﬁ'@m?umwu%ummmna‘z@ﬂ WAZTIETEABNITLAA
nszgninluawian 7 nnsanafidininaseunguLBian
T ARAAEAE (A0 AN (entire operative field) Guvi
dszanni 2 D4 3 AUn AN AR WnnuuaRIFaME ALY

nmazunsndauainnisenafaddsznaudag
naila suutasresiowds, lsAmaiiuennssniay,
gounAY, 1aunnie, LarnsenndauLass N19Lia
NIEANITNAIENAINT13R18598 A Tud N us 'y
1nA9A7 I FY Tnenugmsniadanszgninuds
nsfnmniifenas 18 lud#lAFusadaun 40 Gy uas
fornz 4 WdRlAsLR AR 20 Gy

Bone-targeted agents (BTAs)

Bone-targeted agents Jununlunisan
mw@ﬂwm skeletal-related events (SREs)
uaglfSnEnay hypercalcemia of malignancy F;I’m@:ll
BTAs ﬁi%’iuﬁ@ﬂﬁuvlﬁlm bisphosphonates Way
denosumab (Table 3) & spaslslugtloafitland
N:Lg*\iLLwa*ﬂix@ﬁﬂuqﬁﬂa‘z@ﬂ WAZANENAIAINNNTINEN
NIEANUNAINNITUNINTTANEVBINTLT

Table 3. uwannanisiaanldenlungu Done-targeted agents.
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Bisphosphonates Lﬂuﬂuﬁuﬁ“nm pyrophosphate
ez AuiuLTundnisafsuazinananszgnatig
siaitied enlunguiinldetraunsuanaie zoledronic acid
Farnsisaslildinmnisunsnazanavesnziilidanszan
TunziFeriaidudeu (solid tumors) wag multiple
myeloma PWNALAZAMNDNWUZINU84 zoledronic acid
A9 4 mg NNNRBALRBAAINN 1 1haw 1T1Ia1 3 - 6 1haw

Z’/ Yo di I (30) & a A A dl
antuliredies M0 3 wew ¥ dalduAeiAvnuides
mliifalaoig nisaatsae9nszgNNINUaENI0Y

= = s
wpaLmeNluaemAmN

Denosumab {1 monoclonal antibody AU
receptor activator of nuclear factor kappa B ligand
(RANKL) atin9a1mnzianzad i RANKL lagnunn
Fuiudasy RANK 16 denalidudaniavinenuaes
osteoclast waztfaeriunisaansfauazinangsesnszgn’®
PUNALAZAMND N WU T8 denosumab A 120 mg
andFulanamds yn 4 dlad ©0 asliuaaidenuaz
i unasnluszndnanisinen wananiiaaslafu
N19R399g 1NN a9l nuaryin Wun e s un19inw
songnuanid lud dasuzifeanszgni aruunann
NZFUAIUN N1IANEINUIN denosumab daadzan

n19iiim SREs uwazanainisdaanszgnlaangn

30

zolendronate ©” &1 denosumab Huana i lnane

1a8n31 bisphosphonate wAdai@aAanuniaziia
waadanlwaansn lauinndn lddasduiunszan
° ¥ a i o o =
ViRt anl, rapid rebound UAIINNREYALUINUN

7,30, 32

' ¥ ( ) &, ==4 ¥ A A ¥
BRZTTIATARLUIILNS Tanuazdaidalunsiaanld

WAAIFIRAN395a T T

Candidate Disadvantage
Bisphosphonate Cost effective Renal toxicity
Denosumab Delay 1* SRE better in breast cancer Expensive

multiple myeloma

Renal failure

Rapid rebound

More hypocalcemia
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Treatment options for patient with pathologic fractures
through primary bone tumors
Benign bone tumors
m'qu'lmgm‘x@nﬁﬂ'lmﬁmﬂﬂm:@ﬂmﬁmvlaﬂﬁ
uzi5e Snwasounisldilanaundinsegnazin gu
nszgnyinlu unicameral bone cyst dinnuldesd
proximal humerus lunsdinszgnindauann fuwaidla
fnqmnszanaresiiesenuiniu WL ANTEANIN
lunszgnssnsddauans anaafusaslasunisdnsin
'mnLﬁmnizgnﬁnimﬁm@ﬂmﬁmﬁimL?fa 11 aneurysmal
bone cyst, giant cell tumor NS Usznevldaaanis
curettage, adjuvant treatments (114 bone graft,

cementation) WAY internal fixation " (Figure 8)

Malignant bone tumors

N9/ pathologic fracture at malignant bone
tumor M IFLAANITNIZANHURAILEAG NELTIH1UN9
hematoma aNeN"sANEEad1ddanisia distant
metastases WATAASMIINTTIAATAM" WANITIAA

pathologic fractureld Iaiudaunisvin limb sparing

Tumor-related pathologic fractures 45

surgery WiaeannnsAnEnudmnneingald negative
margin N9 limb sparing YED amputation a
oncological outcome lFnarii ©

Malignant bone tumor 7 wutiesde
osteosarcoma and Ewing sarcoma n1ednsdsznavaat)
wide excision, neoadjuvant chemotherapy, postop€lative
radiotherapy and reconstruction, or amputation
& auANAN9a1NN195NEN chondrosarcoma N3N

o A& .
NZINTUALUARREA chemotherapy WAL radiotherapy

Summary and author preference
N1TNIEANININNNLNTANIN (pathologic
fracture) AaglA5 N9 tladuatinagnias iasann
LLWW]’Nﬂ’]ﬁ‘?ﬂ‘]:’r’]LLL’-]ﬂlﬂ"N‘«l’]ﬂﬂiz@jﬂﬁ/ﬂﬁ/ﬂﬂiﬂﬂguﬁﬂ
wnd pasd Aauasdalunsdld § Uaail sz §a
Tsanzise Jennisdominnneu ﬂa‘mugﬁﬁm&;‘ﬁ'
lalguusauazmIany osteolytic %78 blastic lesions
NN3MIAADAS R NNz dNTIN A IN99 biopsy e

ANuR 1eINeFan 1N Dadudunaun danud Ay

AQUNINIFFNEN

Figure 8. nwaine5¥@gilae giant cell tumor with pathologic fracture of proximal tibia §NEANSHFARYY plate and

screw with cement augmentation. (A) AAUHFRA; (B) NASHFA.
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m@é\“ﬂmm:@ﬂﬁﬂ‘ﬁ Lﬁmmmﬂ@mnm:@ﬂ
(primary bone tumor) A Tos e Tl lszaniniend
TheLanny oncologic orthopedist wihaidlu 2 natl 1)
ﬂi:@ﬂﬁﬂmﬂL‘«fmﬂﬂﬁiﬂﬁmﬁq nissnesenausiog
nsladlan viseddnldmanaiunszgnsaNiy curettage;
2) n3zgNInaINNEIiNgzAn N13FNHIFRNAENTEUTa
amputation Wse wide resection+reconstruction
faunuUNTT I chemotherapy Wag radiotherapy N195NEN
nazgninanuzidaunsnszans nevial438nnrnsn
fundn (Table 4) lunsdiinennsains7aniinaeg

Table 4. LW WNTRaNIENTEARLATRLNIRIMNTAN.
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grlaerlaita 6 dlanwenaiansnunineuuLssAutlszaes
wann1sN i adaan 19l g Uosasun wilnld wun
‘ﬂy o/ o yala Y @ o=l <3

Wudanauldldm3alaise aunsalliaonudausaunune

ntlaannsoldhlnaananydals wazainsninsaungy
AINE NI INTER NAENAINITH A AL Y aaynene

e N .
ArlEsUNITa SR LS N M A L el uni T aeriu
\HesanqnaINNIngy Avsanefedatinatias 1 A5y 8 Gy
wazA27lA FUEN bisphosphonate %38 denosumab

FINAE

Candidate Disadvantage
Plate Metaphysis More exposure
Good bone stock Load-bearing device
Open reduction and curettage
Nail Diaphyseal Tumour spread along the nail track

Pertrochanteric area
Multiple/large lesion
Endoprosthesis Prognosis > 6 months
Periarticular destruction
Poor bone stock
Head and neck of femur

Cement Fill cavity in bone defect

Embolism

Expensive

High morbidity and complication

Bone cement syndrome

Augment fixation, providing immediate stability

Vertebroplasty/kyphoplasty
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