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Review article

Tumor-related pathologic fractures
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Abstract

Pathologic fracture is most commonly caused by metastatic bone disease, wi hasbecome increasingly prevalent
because advances in medical care have prolonged the survival of cancer patie gh for bone metastasis to occur.
Less common causes include primary bone tumors. Accurate diagnosis 1
since treating a pathologic fracture in the same manner as a traumati
outcomes. Therefore, thorough evaluation to identify the underlyi
treatment. Management of pathologic fracture consists of con i atment, surgery, radiotherapy, and medical
treatment. The goal of surgery is to restore patients’ ability to
making must consider disease factors, prognosis, as wel
fracture is a challenge for orthopaedic surgeons, particula
When treatment limitations exist, referral to a hos
care is recommended.

thout subspecialty expertise in orthopaeadic oncology.
multidisciplinary team capable of providing comprehensive
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Figure 1. nawinefs@suuandievesdilaanziiaanldny pathologic fracture of left humeral shaft. (A) Anteroposterior

view; (B) Lateral view.
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NANTENUANNNITRNeF9R lunsaiaaanzife Tnldld
autogenous bone graft WA segmental allografts
dl 1 v [ a $% Y o =
Wasannldaunsaldianundansadalasaasaleiui
wazdamnInIneiRNIAuaInIsanesag %
o o Yo dld s aa ://
aufutloandnensalnissandinscardu
1 o =R A a aa o
(321974 6 FUnA1 DY 6 1Aau) 8NANA1TUNITHF A
da T T - y
Aaqndutaulinin Wudqlauariniozunsndaumn
aufugilaan apdlddnsanluszazans (Wannsgn
6 LABY) ATNITARIFALLUTUTaUNINT WA aNTINA
s2aZeNN AN W N9 endoprosthesis @115y
NILANINANNNBANINUBINTZANYNT HNIVRANUAN
TunssneEnsaenistnsa 3 33 1eun intramedullary nail,

plate 1la endoprosthesis reconstruction'”
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1) Intramedullary nails 4eaAnanadsznis 1iu
aunsnifesiunszgniinlevisannuenanszgn nsensn
= =ﬂy Aﬂl =ﬂ| £ 1 1 v a A
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cement 781 7] nail s proximal fixation@1:15709 16
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v v = A .
AUITLATNTEANFI LAY T3 screw 170 helical blade
Aaualvnjazdaafiuauuiussaeslaseadiols
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X . Ny A | o
ation NdaAvaneilszng Wu wuneiu
sghniinfaguTnnilananszgn wazaINI9n
Iaaenadupelngld locking screws wanannil
13flaunasaeAT open approach daal¥anunsaidnna
wriadnfmladne v ldannnsonn  curettage
Wanziauazdnuuagaenszanin saudela cement
loat1efidsz@ninan daiduaeenisld plate laun
v a v Ai?l o L £ 1 o ;
sastdaunandnedw MR ldanlunisddauuaw
al A dgj (18)
\AELARANINTU
3) Endoprosthesis YR segmental prostheses
reconstruction 29479N1991 hemi-arthroplasty Wa< total
joint arthroplasty {JW3sn1ssnEmnsgulunsiintade
nseanlafunansenuaInlsANzISIUNINIZaNe N3V
cemented arthroplasty uisn1ssnuanInggIu
iasarnanuisnyin llag s minléiud wazdonly
nnsnauaesdendu TneldlususeAunisniaaes
NgrANIN ANNISNTA8aAAIINLA 9299199 NATN
ga9lsauazaudunasrasgilnenl edqglafinu
n13ld cement T lAdudinnnisidsAainaanuidas
Tnganam Ifnand1fne1IuIut L LasliiuANd e
sialsm thromboembolic disease AINNIINABAAITNAL
Tulwsanszgn daldananaeaisiiae AANNLA 8949
Aan1izunIndeun Aaelnisianznainiiienaniaay
o :I/ o o va al A 41?1
wnalugy ansaderinliinisgoudeiaennintunay
Anlda189089 endoprostheses Ngafiduiladudndny
dlsz o K K (7,7.77)
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NFENHIANAUNUITIRITRETSA
Spine

NIEANFUNAY usumisfinunisunsnszans
vasnzillinszgniddesiign nissndulalunisi
Hsnsasatsetadeanelszng W seAuANian
instability Wwag cord compression NOMS framework
I ULUANIINNTENEINTUNS NFEAN TR INTLS O
nszgndunas’® n1siansuiradiosensitivity 289NLIEN
WAz epidural extension AzdAUNIUUATIINTRBFIA
7 nnzand anuazad1natdulunisi e
decompression uﬂnmn‘ﬂ n19WA19041 mechanical
stability 81N SINS score 111 unstable AT stabilization
ﬁluﬁ"]il‘ﬁlfl stable compression fracture ANNNINYN
vertebroplasty YRR kyphoplastyvl,&’f ﬁwﬁqmm’fq
N1INENNILERTINITTRATI A8 UUAAITNa LT 1w
TunsHAFaandae 1A% el et wal g uazfenldlu
NsNeNTianINn1sTantinAe SORG nomogram”

Pelvis

m‘:@m?ﬁqnmmﬁuﬁ?umﬁﬁum%’*m‘w
m‘x@ﬂmmﬂuﬁuﬁuﬁ 42472491NNTTNE
N:L“}q‘ﬁ'LLW@'mﬁm‘:@m?ﬁmmﬂu zone 1 ¥78 5@6
171904 iliac wing, sacro-iliac joint LA o i

'm@ﬁ“‘u

perudaulnn

Tdlainatunissun nin ey

mechanical stability 184N )

Table 2. WINNNITHIAALAZIN
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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 saanieufadeiian n1ssadulaiaanld
hemiarthroplasty wia total hip replacement

& | o o \ ~ .
ﬂuﬂgﬂuumﬂﬂ%ﬂ LY NNTH acetabulum metastasis,

s A4  Aa 1 a ” .
mmmmwmgmu, a Jeognitive function Waz

comorbidities  lunemg

o =~ o
mmmmummmﬁ 7 %
N

< 4 - 4 e .
arthroplasty Au adsenlsanagAnfuly

4 w oy iae
N eunndeld ddaag
stem wlutszanlunima

subtroc C gegion YRR proximal diaphysis

171 long-stemmed cemented femoral
eft lunsdld i flseelsmfiandaly femur
AR NENIT8Y cemented femoral stem fapaiiu

ﬁu‘ﬁ'nmﬁmﬁu@g’ 1 podENreennaznIndan
n1eialanazilenann cement monomer %38 marrow
embolization ¥a4a1NNT pressurizing 1834 cement
uaznsld long stem aslu canal azfaslasunisfianson
Lﬁﬂ‘uﬁ“‘ummLﬁﬂﬂ@@ﬁﬂ‘ﬁmuztﬁ*mmiﬂﬁna‘x@ﬂmﬂﬁu

NILANINUULANENBANINUTIIUNIZANIENIIUATN  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
stem Ndund1 Tugloendaandeage i filaend
Tsavialanarianguusensedl life expectancy &u
Weber KL. uazanie wuzinldld short-stem prostheses
o ] o e} < dl a A (21)

UATVINNNINIFRATNIIALTINEAAN 94 EULALIADA

drususealsalu intertrochanteric region
et el cephalomedullary nail (Figure 5) NN bone
stock ﬁmaﬂﬂgﬂu femoral head WAy neck LNENNE
nnsAnulane Tanaka wuziinsld nail unnnan
endoprosthesis 1Ha4AINHIIAIYNUATNLNY Himplant
survival NNniefeeaz 94 Anan 3 1 @ wnnisinane

. x . v as

28INTTANNINUINNINTY 8193 Tusiaeld cemented
calcar-replacing prosthesis

1{p9aNnN197A bone metastasis LNITLAUNNT
de a o oA a4 o o A s o
Nanfiulletnssaliiee Rellaaud Agyfiaziaem
nsanunszgnliliunigaiinadasiunisduinanaes
implant Tuauian at1etieaf galanauas Implant
dl A ¥ 1 v 1 ¥ '
Maanldaastiuiuseslsalietadfeaaaavinueat
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tuAugNa19Yed femur nsliviuiiazifuaanuides
fixation failure A1n periprosthetic fracture i3n disease
progression @ N9 reaming YULNINIG irrigating
melsl negative pressure WU suction A1ATILAANIIL
LLV]ﬁ‘ﬂsﬁl’ﬂuV]’Nﬁ/Ql@LL@zﬂ'ﬂﬂi")Nﬁﬂﬂ’]QzLLVl?ﬂ%'ﬂu
nuzdals @

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 398U PMMA %32 modular distal femoral

prosthesis Tal iy if retrograde nail Wagann

-

S T aunws neranylUn 4 e

a1an 19 v
wazla a®uns

=
mewg

' v

2 = oA v o Py
a‘ﬂmm‘wuumwwqmz@nim

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

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

Humerus {14 long bone AAlasuNaNIZNLATN
nziiaNNanszgnuesiududuaeesasan femur
N NMIUANAR|NIIYN rigid surgical stabilization
Wasanniansnislifinaasnszgn (nonunion) 4auay
NNIFNEILLL conservative dUnld@nusoussing
a1n13thnlainaeane lunsil proximal humerus fracture
nnsfnenlsenaudae plate fixation (Figure 6) %3e
cemented hemiarthroplasty Tag plate fixation
Wuflenlunadigaulvnjans proximal humerus fracture

dl v [ Yo a d’l o v ]
LUﬂ\?Q"Iﬂ@"]N"]?ﬂslﬁﬂ’)"lﬁJLL‘INLL?\?VLﬁWluV]LL@zWUﬁ]’JVLﬂ’rJEI'N
79A5INANHNA A Cemented hemiarthroplasty

o o o, s

NNZATUTU fractures lugﬂfmmu life expectancy
£1911UUAL bone stock A 514 reversed total shoulder
= vy A Ao
arthroplasty F9lifaefi rotator cuff iun1adania
Tun1sfneniaimdaenluaresda Intramedullary nails
(Figure 7) 1 helical blade %38 screws NL&3us8
) v A
adjuvant cement @110l LA taganizlunsain i

n1sgnaxline shaft 289nszgn lunstl humeral sha

fracture ANNNI0INHIAYE plate fixation %8 intrame llary
fixation 16 @21 segmental prostheses 214 W4,

ANTRANTUNANNTBLNT 1WA BT L femoral d ﬂ is
Tunso distal humerus fracture N19% A GIRG olat

e
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fauiu cement unnadanvan @1v5u impending
fractures @uN30SNENARRE flexible intramedullary nail @

Tibia and forearm

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

(resection)

YANAITUNBNIZLSE
1, Multipi&
UATNITANANIN
2. R
' a o . a
Fan A N13N1 en bloc resection lungl
ig a
v aa QIQI 1 ‘ﬂl a o o =
ARPIALAILAZNNTIAATIRNANTINH AN UALNITNLNEN

-specific considerations)

] o aly yal
‘ﬂuﬂu‘ﬂ\im‘ﬂﬂ"lﬁ"ﬂ’]ﬁli\i@imﬂ
ell arcinoma (RCC) lunzifarinfng

. = o o o o
tic RCC LAudunusiuansinisnauilu
tabilization WAZ intralesional curettage Imeldd

ANNNLANA LUERIINTTHIFAAT NTHFARLS negative
surgical margin dasandmnsn1snauLdugi lnag 1

A oo 0 o (24)

HilpdnAzy.

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

augmentation.(A) NaUHIGAA; (B) NAIKNFA.
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Figure 7. gtlat) pathologic fracture of shaft humerus $nusaeNIsENARAYE Intrame

WAIHBIA.
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lary nail. (A) nauNFR; (B)
.
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giniunsel solitary RCC metastasis. %

Adjuvant radiotherapy and medical treatment
N191LTIARAINILUBN (external beam radiotherapy:
EBRT)

NN RAUAINGR (postoperative radiotherapy)
ﬁmmzﬁﬂ’lﬁ’v‘hLﬁ@ﬁmﬁumiqnmmmL‘ﬂum@ﬂ (tumor
progression) Wariasiun1tzdniuataesglnenl
felunszgn (implant failure) " aginqlsfinnu Tunsiifia
nsfpliaseneananuanienfudl negative margins
waziinnsld Endoprosthesis nAuNU Tannafiazifin
ﬂ?z@ﬂgﬂﬁmﬂfﬂuﬂﬂﬂ recurrent tumor AZAAAN LAY
a1a A s dufeawinnisanssed

11059 8umsgulunsinmAe 30 Gy lu 10
fractions %38 20 Gy lu 5 fractions u‘ﬂﬂ@ﬁﬂﬁ
F98u190RANT U321 85T LA TR 8 (single-
fraction radiotherapy) 111a 1 x 8 Gy #afltls=AnBnn
Tdunndeiuluudreslss@ninanazni1sussing
amsthn ® FaiunnsensfRuULasuAe LN dmL
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Q’ﬂm‘ﬁ'r;’fmmﬁ‘“ﬂmLmuﬂi:ﬁuﬂa‘mmmemzmﬂ
aungnnndInIsansfiduLnataase (multifraction)
mnemstanndunnilugiadeannane SAuuasauien
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14Tne i nadnadasainnisinmiidfoy 7 dwsy
i@ﬂia‘mmmmimmﬁﬁmiﬁ’]mmix@nmﬁwﬂi”mmw
dadnnnsliied lurunasauiigel udaedt uiauinsed
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Bone-targeted agents (BTAs) Q

Bone-targeted agents Jun [
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Table 3. uwanenisi@enldenlungu Bone-targeted agents.
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Bisphosphonates Lﬂuﬂgﬁuﬁmm pyrophosphate
ez AuiuLTundnisafsuazinananszgnatig
siaitied enlunguiinldetraunsuanaie zoledronic acid
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A8 4 mg NNUABALRBAAIYNN 1 1ADY 1TTUNAT 3 - 6 LhaU
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MM Rapid rebound
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Treatment options for patient with pathologic fractures
through primary bone tumors
Benign bone tumors
m'qu'lmgm‘x@nﬁﬂ'lmﬁmﬂﬂm:@ﬂmﬁmiﬂﬁ
uzi5e Snwasounisldilanaundinsegnazin gu
nszgnyinlu unicameral bone cyst dinnuldesd
proximal humerus lunsdinszgnindauann fuwaidla
fnqmnszanaresiiesenuiniu WL ANTEANIN
lunszgnssnsddauans anaafusaslasunisdnsin
'mnLﬁmniz@nﬁnimﬁm@nmﬁmﬁ‘ﬂmL?fa 11 aneurysmal
bone cyst, giant cell tumor N5 dsznevlddaanis
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"sANEEadnddanisfia dista
LA

metastases WATAABMIINIT98ATAR" LA

pathologic fracture ld I ludadiannisvn limb sparin

Tumor-related pathologic fractures 15

surgery WiaeannnsAnEnudmnnsingald negative
margin A9 limb sparing YRR amputation i
oncological outcome lFnarii ©

Malignant bone tumor Anulesde
osteosarcoma and Ewing sarcoma n13sndsenavumag
wide excision, neoadjuvant chemotherapy, postop RT
and reconstruction, or amputation %QLLmﬂﬁi’]W’m
N33 chondrosarcoma Wanzduzeriiaiiaese

chemotherapy WA radiotherapy

Summary and author preference

N1ENTLgNVABINWENTAN1W (pathologic

-

grnasdalunsiif g ilaadldeedn

fracture) A2g THadeat 19 NH 89 DEREGH

a

sreannszgniniialulnedwida

wuanetes
LN 9 el g

Tep@e

[sMUTIUATATIAND Osteolytic ¥iTa blastic lesions

nnsdanthuinen dszaugiifuey

130793 NABLMUN1ZANTIND NN biopsy LB
AR aaInesanIn Dardudunaundaud 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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mﬁ“ﬂmm:@nﬁﬂ‘ﬁ'Lﬁmmm‘ﬁm@nmz@ﬂ
(primary bone tumor) A Tms e Tl lszaniniend
Taglaniy oncologic orthopedist wdaflu 2 neeld 1)
mz@nﬁnmnLimﬂﬂmaﬂﬁmﬁq nissnesenausiig
nslalen viseddnldmanaiunszgnINiL curettage;
2) n3zgNINAINNEITNTEAN N1IFNHIFRIAENTENTNa
amputation %7 wide resection+reconstruction
faufunnslf chemotherapy Waz radiotherapy N195NEN
NIEANUNAINULLTIUNTNIEANY Tnenial 1433 9sinsia
fundn (Table 4) lunsdifiwannsainissendanueds
gilaerlaine 6 dllanif anafiansaundnenuuudssAuilszpeg
ugnnrsd i adaentsli f asastininldwui
Wusanaul 43 aldg quUnsallaouudausanune
fiftananunanldlnaenensdeld wazgunsainsaungy
ANENIY ansEaNANEUR Nl T A aaynene
AasldFuNsRe AT N ddai sl unnsidaeiu
iHesengnanumnniu ausenafsdesineden 1 Ak 8 Gy
wazAl7lAFUEN bisphosphonate %38 denosumab
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