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Metastatik Kemik Tumorleri

>40yas

Ac ve Kc’den sonra 3.bolge

Kanser hikayesi olanlarin yaklasik yarisinda

En sik: Meme, Prostat, Ac, Bobrek ve Tiroid



Metastatik Kemik Tumorleri
* |ki ana hipotez

III

» Paget’in “seed and soi

» Ewing’in “circulation theory’’ (Batson plexus)



Kemik rezorpsiyonu

 Mediatorler (TNF, TGF-B
IL2/6/, PTHrP,)

 RANKL sekresyonu

e Osteoklast aktivasyonu

Neovaskiilarizasyon
Damar Invazyonu‘&
Emboli : Multi hiicre

Toplanmasi— Tumor hucreleri
Lenfositler, Trombositler

Kemik
kompartmaninda
tutulum

Osteoklast
* aktivasyonu

§ Hiicresinin
Bluyumesi

Kemik Rezorbsiyonu




>40 yas olan hastada destruktuf kemik lezyonu

Metastatik kemik tumoru
Multipl Myelom
Lenfoma

Primer kemik timoriu (kondrosarkom, osteosarkom,
indferansiye pleomorfik sarkom, kordoma)

Postradyasyon/Paget sarkomu
Dev hucreli timor
Hiperparatroidizm
Osteomiyelit




>40 yas olan hastada destriuktuf kemik lezyonu

> Anamnez: Kanser hikayesi, GIS kanama, sigara
oykusu, kilo kaybi sorgulanmal

» Fizik muayene: Meme, Ac, Prostat, Tiroid ve
Lenf nodlari Uzerine yogunlasiimali

» Laboratuar: Ca, ALP, Tm spesifik marker |
(PSA,CEA,CA 125/19-9/15-3,AFP), Serum/Idrar
elektroforez, TIT, TFT, Tam kan, Sed, CRP, PTH



>40 yas olan hastada destruktuf kemik lezyonu

» Tutulan kemigin tamamini icerecek iki yonli grafi

» Ac, abdomen ve pelvis BT

» Tum vucit kemik sintigrafisi (MM ve RCC’de
negatif olabilir)



Metastatik Kemik Tumorleri-Radyoloji

e GOorunum
> Osteolitik: Ac, Tiroid, RCC, GIS
» Osteoblastik: Prostat

» Miks: Meme



Metastatik Kemik Tumorleri-Radyoloji

* En sik lokalizasyon

» Omurga (disk korunur,pedikiil destriiksiyonu olabilir):
“Winking owl”

> Pelvis
» Proksimal femur

v’ Diz/Dirsek distali (Akral metastaz): Ac?



Metastatik Kemik Tumorleri

* Bilinen kanser hikayesi olan hastada:

» Ekstremite agrisi var fakat direk grafi normal
ise MRI ve Sintigrafi iste

» Tek kemik lezyonu varsa biyopsi yap

» Multipl kemik lezyonlari varsa biyopsiye gerek
yok



Primeri Bilinmeyen Metastaz-Biyopsi




Metastatik Kemik Tumorleri

 Konservatif Tedavi
> Brace

» Bifosfonat/Denosumab

» RT (30Gy, 10 fraksiyonda)



Metastatik Kemik Tumorleri

* Cerrahi: Nadiren gerekir e Amag

» Minimal invaziv (RFA) » Agriyi hafifletmek
» Kifoplasti/Vertebroplasti » Stabiliteyi saglamak
» Acik cerrahi » Fonksiyonu yeniden

kazanmak



Metastatik Kemik Tumorleri

* Cerrahi tedavinin tek mutlak endikasyonu
ambule durumdaki bir hastada olusmus
deplase patolojik kiriktir.

* Profilaktik cerrahi: Beklenen yasam slresi
» Alt extremite lezyonlarinda 6 hafta,

> Ust ekstremite lezyonlarinda 3 aydan fazla ise
vapilmalidir



Metastatik Kemik Tumorleri

Primer Hastalk Tant konduktan sonra sintgrafide 6 ay sagkalm 1yl sagkalim 3yl sagkalim

spinal met. ortaya pkma siresi
Meme Ca. 294ay(3/-333) %89 78 w8
Prostat Ca. 128ay(+/-198) %% %83 %07
Akciger Ca. 36ay (+/-6/1) %50 %22 %3
Boorex Ca. 139ay(+/-213) %1 w1 40

Mice Ca. 694y (+/-11) %133 0 0



Metastatik Kemik Tumorleri

e Patolojik kirik:

» Mirels 29 ise %33 kirik riski

Mirel's criteria

score = 8 suggests prophylactic fixation

Score 1 2 3

Site upper limb lower limb peritrochanteric
Pain mild moderate functional
Lesion |blastic mixed lytic

Size <1/3 1/310 2/3 > 2/3




Metastatik Kemik Tumorleri-Tedavi

 Epifiz: Protez

* Metafiz: Intralezyonel kiiretaj+ Sementaj+
Fiksasyon (Plak/Civi), Protez

* Diafiz: Im civi/Interkalar Protez



Ac Ca Multipl Metastaz




Ac Ca Metastaz




Ac Ca Proksimal Femur Metastazi




Akc (Adenokarsinom) Metastazi
Patolojik Distal Femur+ Proksimal Tibia Frakttru




Ac Ca Metastazi




Ac Ca Multipl Metastaz




Klavikula Patolojik Fraktlr
(Ac Ca Metastazi)




Ac Ca Proksimal Humerus Metastazi




Ac Ca Distal Humerus Metastazi




RCC Proksimal Humerus Metastazi
Patolojik Fraktur




RCC Multipl Metastaz (1)




RCC Multipl Metastaz (2)




RCC Multipl Metastaz




RCC Metastazi




RCC Femur Diafiz Metastazi




Prosta Ca Metastazi
Patolojik Femur Boyun Fraktiru

CT: Body-Low Dose CT

PT: [WB_CTAC] Total Body
CT:12/6/2016
PT:12/6/2016

"
Feo O

CT: Seriex 2 / Slice: 31
PT: Seriex 150980 / Slice: 31

b

S
Width:350 Level:35
SUV LL:0.00 ULS.00




Prostat (Adenokarsinom)
Asetabulum Metastaz

P
[ A A




Meme Ca Femur Metastazi




Meme Ca Proksimal Femur
Patolojik Fraktur




Meme Ca Proksimal Femur
Patolojik Fraktlri

PT: 1211212016

lice:176

335830 / Slice: 176
Width:350 L
SUV LL-0.00 U




Meme Ca iliak Kanat Metastaz




Meme Ca Multipl Metastaz




Meme Ca Multipl Metastaz




High Grade Urogenital Sarkom
Metastazi




High Grade Karsinom Metastaz




Serviks Ca (Squamo6z) Metastazi

CT: Body-Low Dose CT

PT: 10/6/2017

CT:Seriex 2 / Slice: 41

PT: Seriex 780680 / Slice: 41
Width:350 Lev
SUV LL0.00 UL




HCC Metastazi Proksimal Humerus
Patolojik Frakturi




HCC Metastazi




Sol Proksimal Humerus Patolojik Fraktur HCC
Metastazi




Mesane (Urotelyal Karsinom) Metastazi
Patolojik Proksimal Femur FraktlrG




Ozefagus (Adenokarsinom) Metastaz




Maligh Melanom Metastazi Proksimal Femur
Patolojik Frakttr




ign Melanom Metastaz

Mal




Rezeksiyon+IMN+Cimento




Kolon (Adenokarsinom)
Femur Diafiz Metastazi




Malign Hemanjioperiosteoma Metastazi
Patella Patolojik Fraktur




Metastatik Omurga Tumorleri

* Nadiren (Instabilite, N6rolojik defisit, Israrci
agri) cerrahi uygulanir

* Hastanin genel durumu ve beklenen yasam
sliresi cerrahi tedavi tipine karar vermede
belirleyicidir

* Yiksek komplikasyon oranina (%30-40)
sahiptir



L ]

Metastatik Omurga Tumorleri

Decision framework

Neurologic
Oncologic

Mechanical
Systematic

Orl}&)kygisl‘

The NOMS Framework: Approach to the Treatment of Spinal

Metastatic Tumors
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Metastatik Omurga Tumorleri

Low-Grade ESCC Radiation
No Myelopathy
= Myelopathy -] e

Stable

Radio itive

Mechanical

Unstable - Stabilzation

Able to Tolerate
Surgery

Systemic

Unable to Tolerate
Surgery

Fig 2. — The NOMS (neurchogical, cncobogical, mechanical, and systemic) algorithm for the trestment of spinal metastzs=s. Radiosansitive malignancias
are referred to conventional radiotherapy regardizss of degree of cond compression. Radioresistant disease requires IMBT sither upfroat (in the absencs of
high-grade cord compression) ar following decompressive separation surgary. Generally, IMRT is the chosen modality of adjuvant radiation for prewsously
radiated twmors. Mechanical instzhility provides an independent surgical indication. cEBRT = conventional external-beam radiztion, ESCG = epidural spinal
cord compression, IMBT = intensity-modulated radiation therepy, SRS = sterectactic radioswrgery. Republished with permission of AlphaMed Press, from
Laufer I, Rubin DG, Lis E, ot al. The NOMS framework: approach to the treatment of spinal metastatic tumars. Onealogist. 2013;18(6).744-751; parmission
comweysd through Copyright Clearance Certer, Inc.

Separation Surgery for Spinal Metastases:
Effect of Spinal Radiosurgery on Surgical Treatment Goals

Nelson Moussazadeh, MD, llya Laufer, MD, Yoshiya Yamada, MD, and Mark H. Bilsky, MD



Norolojik

Table 1: Epidural Spinal Cord Compression Scale’

Grade 0 Bone-only Disease

Grade 1a Epidural Disease without Thecal Sac Compression “Low-Grade ESCC”
Grade 1b Deformation of Thecal Sac

Grade 1c Deformation of Thecal Sac and Spinal Cord Abutment

Grade 2 Spinal Cord Compression with CSF visible “High-Grade ESCC”
Grade 3 Spinal Cord Compression without CSF visible

Separation Surgery for Spinal

Metastases:

A Review on Surgical Treatment Goals

Gabriel A. Smith', Arunit J. Chugh', Michael Steinmetz*




Onkolojik

Table 3. Classification of Radiosensitive and Radioresistant Histologies

Study Lymphoma, Seminoma, Myeloma Breast Prostate Sarcoma Melanoma Gastrointestinal MSCLC Renal
Gilbert ot a/ '™ F U u u u u u 1
Maranzano et a/™ F F F u 1] u u u
Rades et a/ ™% F I I | u | u I
Rades et 2™ F F F u u u u 1
Katagiri at a/® F F F u u u u 1
Maranzano ef a/= F F F u 1] u u u
Rades et al® F I I | u | u I

F indicates favorable; |, intermadiate; U, unfavorabla.

Radiotherapy and Radiosurgery for Metastatic
Spine Disease

What Are the Options, Indications, and Outcomes?

Peter C. Gerszten, MD, MPH,*1 Ehud Mendel, MD,+ and Yoshiya Yamada, MD§



SIMS
Location within the spire
Junctional focoput-C2, CET2, T13-Ly, 1551} 3
Mobile spime {(3-C6, | 2-18) 2
Sermirigid {T3-T10) 1
Rigid (52-55) ]
Paln relief wath recumbence and painwith movement or boading of
the spine
Y= 3
Mo [oomasional pain but not mechanical) 1
Pain fres lesion o
Bone lesion quality
Lytic 2
Mivad rticor blastic 1
Blastic o
Radicgraphic spanal slignment
Subliscation or transktion present d4
Die nova deformity (kyphoss or sooliosiz) 2
Mormnal alignmant o
Vertebral body collapse
=50 thpi-t 3
<50% thpi-t 2
Mo collapse with = 50% body imnvoleed 1
None of the abore o

Posterolteral iInvobeement of spiral elements (facet, pedide
orosstovertebral joint fracture or reploemient with tumsour)

Bilageral 3
Unikaberal 1
None of the abowe o

Thee SIMS scove b genwerated by adding all of the scoses from the she iIndividual
mompanents. & soee of -5 b dassifies as 2 stabie sping,. and no-action s neseded.

& scone of 7-12 eeceves 2 chisifiction of Indeterminate, and Indicates potentsal
Instabiity, whichw a=ants surgical consuitation. & scoee of 13-18 Indicates spinal
Instability tat warmants sagical coreuitation. &daphed from Fisheretal, = with
|parm Esion from Weolter Eluwer Health, SINS=Spine Instabil ity Meoplastic Scome

Table1 - Clastfication sestem for SING

Mekanik

MIS Case

SINS score 10

Location
Junctional (Occiput-C2,C7-T2, T11-L1, L5-51)
Mobile spine (C3-C6,L2-L4)

Simirigid (T3-T10)
Rigid (52-S5)

Pain
Yes
Occasional pain but not mechanical
Pain-free lesion

Bone Lesion
Lytic
Mixed (lytic/blastic)
Blastic

Radiographic spinal alignment
Subluxation/translation present
De novo deformity (kyphosis/scoliosis)
Normal alignment

Vertebral body collapse
>50% collapse
<50% collapse
No collapse with >50% body involvement
None of the above

Posteriolateral involvement of spinal elements
Bilateral
Unilateral
None of the above

Score

- B B -0 -8B




Sistemik

ECOG PERFORMAMNCE S5TATLIS®

Grade
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T2 Adenokarsinom Metastazi

CT: Body-Low Dose CT
PT: (WB_CTAC] Body

PT:12/13/2017

\f./ié .
&t

CT:Seriex 2 / Slice: 140

PT: Seriex 746160 / Slice: 140
Width:350 Level:35
SUV LL0.00 ULS.00




RCC L1 VERTEBRA METASTA/ZI




Multipl Myelom T8 Patolojik Frakttr




Uroepitelyal Karsinom Metastazi

b




MEME CA T8-9 METASTAZ




Ac (Adenokarsinom)
Multipl Metastaz




Metastatik Omurga Tumorleri

* Nadiren (Instabilite, N6rolojik defisit, Israrci
agri) cerrahi uygulanir

* Hastanin genel durumu ve beklenen yasam
sliresi cerrahi tedavi tipine karar vermede
belirleyicidir

* Yiksek komplikasyon oranina (%30-40)
sahiptir
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Metastatik Omurga Tumorleri

Decision framework

Neurologic
Oncologic

Mechanical
Systematic

Orl}&)kygisl‘

The NOMS Framework: Approach to the Treatment of Spinal

Metastatic Tumors
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Metastatik Omurga Tumorleri

Low-Grade ESCC Radiation
No Myelopathy
= Myelopathy -] e

Stable

Radio itive

Mechanical

Unstable - Stabilzation

Able to Tolerate
Surgery

Systemic

Unable to Tolerate
Surgery

Fig 2. — The NOMS (neurchogical, cncobogical, mechanical, and systemic) algorithm for the trestment of spinal metastzs=s. Radiosansitive malignancias
are referred to conventional radiotherapy regardizss of degree of cond compression. Radioresistant disease requires IMBT sither upfroat (in the absencs of
high-grade cord compression) ar following decompressive separation surgary. Generally, IMRT is the chosen modality of adjuvant radiation for prewsously
radiated twmors. Mechanical instzhility provides an independent surgical indication. cEBRT = conventional external-beam radiztion, ESCG = epidural spinal
cord compression, IMBT = intensity-modulated radiation therepy, SRS = sterectactic radioswrgery. Republished with permission of AlphaMed Press, from
Laufer I, Rubin DG, Lis E, ot al. The NOMS framework: approach to the treatment of spinal metastatic tumars. Onealogist. 2013;18(6).744-751; parmission
comweysd through Copyright Clearance Certer, Inc.

Separation Surgery for Spinal Metastases:
Effect of Spinal Radiosurgery on Surgical Treatment Goals

Nelson Moussazadeh, MD, llya Laufer, MD, Yoshiya Yamada, MD, and Mark H. Bilsky, MD



Norolojik

Table 1: Epidural Spinal Cord Compression Scale’

Grade 0 Bone-only Disease

Grade 1a Epidural Disease without Thecal Sac Compression “Low-Grade ESCC”
Grade 1b Deformation of Thecal Sac

Grade 1c Deformation of Thecal Sac and Spinal Cord Abutment

Grade 2 Spinal Cord Compression with CSF visible “High-Grade ESCC”
Grade 3 Spinal Cord Compression without CSF visible

Separation Surgery for Spinal

Metastases:

A Review on Surgical Treatment Goals

Gabriel A. Smith', Arunit J. Chugh', Michael Steinmetz*




Onkolojik

Table 3. Classification of Radiosensitive and Radioresistant Histologies

Study Lymphoma, Seminoma, Myeloma Breast Prostate Sarcoma Melanoma Gastrointestinal MSCLC Renal
Gilbert ot a/ '™ F U u u u u u 1
Maranzano et a/™ F F F u 1] u u u
Rades et a/ ™% F I I | u | u I
Rades et 2™ F F F u u u u 1
Katagiri at a/® F F F u u u u 1
Maranzano ef a/= F F F u 1] u u u
Rades et al® F I I | u | u I

F indicates favorable; |, intermadiate; U, unfavorabla.

Radiotherapy and Radiosurgery for Metastatic
Spine Disease

What Are the Options, Indications, and Outcomes?

Peter C. Gerszten, MD, MPH,*1 Ehud Mendel, MD,+ and Yoshiya Yamada, MD§



SIMS
Location within the spire
Junctional focoput-C2, CET2, T13-Ly, 1551} 3
Mobile spime {(3-C6, | 2-18) 2
Sermirigid {T3-T10) 1
Rigid (52-55) ]
Paln relief wath recumbence and painwith movement or boading of
the spine
Y= 3
Mo [oomasional pain but not mechanical) 1
Pain fres lesion o
Bone lesion quality
Lytic 2
Mivad rticor blastic 1
Blastic o
Radicgraphic spanal slignment
Subliscation or transktion present d4
Die nova deformity (kyphoss or sooliosiz) 2
Mormnal alignmant o
Vertebral body collapse
=50 thpi-t 3
<50% thpi-t 2
Mo collapse with = 50% body imnvoleed 1
None of the abore o

Posterolteral iInvobeement of spiral elements (facet, pedide
orosstovertebral joint fracture or reploemient with tumsour)

Bilageral 3
Unikaberal 1
None of the abowe o

Thee SIMS scove b genwerated by adding all of the scoses from the she iIndividual
mompanents. & soee of -5 b dassifies as 2 stabie sping,. and no-action s neseded.

& scone of 7-12 eeceves 2 chisifiction of Indeterminate, and Indicates potentsal
Instabiity, whichw a=ants surgical consuitation. & scoee of 13-18 Indicates spinal
Instability tat warmants sagical coreuitation. &daphed from Fisheretal, = with
|parm Esion from Weolter Eluwer Health, SINS=Spine Instabil ity Meoplastic Scome

Table1 - Clastfication sestem for SING

Mekanik

MIS Case

SINS score 10

Location
Junctional (Occiput-C2,C7-T2, T11-L1, L5-51)
Mobile spine (C3-C6,L2-L4)

Simirigid (T3-T10)
Rigid (52-S5)

Pain
Yes
Occasional pain but not mechanical
Pain-free lesion

Bone Lesion
Lytic
Mixed (lytic/blastic)
Blastic

Radiographic spinal alignment
Subluxation/translation present
De novo deformity (kyphosis/scoliosis)
Normal alignment

Vertebral body collapse
>50% collapse
<50% collapse
No collapse with >50% body involvement
None of the above

Posteriolateral involvement of spinal elements
Bilateral
Unilateral
None of the above

Score
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Metastatik Kemik Tumorleri
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