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KONU AKIŞI 

 YDS bilinenler 

 

 YDS  RT’de  yenilikler 

 

 Kemik-YD Sarkomlarında yeni enerjiler ile RT 

 

 Retroperitoneal sarkomların radyoterapisinde   
güncel durum 



SARKOM- GİRİŞ: 
 

  Yağ, kas, kıkırdak ve kemik gibi bağ dokularından 
ortaya çıkan bir grup kanser.  

 

 Tüm kanserlerin <% 3’ü 

 

  %78’i yumuşak doku, geri kalanı kemik kaynaklı. 

 

 YDS: ABD’de 2012 de 11260 vaka (çocuk ve erişkin) 
ve 3900 mortalite /yıl.(Siegel R, et al. Cancer statistics, 2013. CA Cancer J Clin 2013) 

 

 %50 ekstremite, %25 gövde, %15 retroperitoneal, 
%10 baş-boyun. 
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SARKOM- GİRİŞ: 

 5 y hastalığa özgü sağkalım (SK) %83;  

Bölgesel LN(+) ise  %54; uzak metastaz(+) ise%16 
(http://www.cancer.net/node/19610).  

 

 Ekstremite yerleşiminde SK görece daha iyi.  

 

 5 hastadan 2’si sarkomdan ölüyor!.. 

  

  Sarkom konulu çalışmalar ve sağkalım arasında 
doğrudan etkileşim bulunmakta!... 

http://www.cancer.net/node/19610


% 90 ERIŞKINLERDE. GÖRECE GENÇ  NUFUS:  
ÇOCUK KANSERLERININ % 15-20’SI  
ERIŞKIN KANSERLERININ %1’I  
(GENÇ ERIŞKINLERDE % 10'A KADAR). DARLING, J (2007).  
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KEMIK SARKOMU-YAŞ 



 
 EVRELEME YDS 
       AJCC 7. ED. (2009) 

 Primer Tümör: 

T1 - ≤  5cm  
T1a - yüzeyel 
T1b - derin 

T2 - ≥ 5cm  
T2a - yüzeyel 
T2b - derin 

 Bölgesel Lenf Nodları: 

N0; N1   

 Distant Metastaz: 

M0 ; M1   

 Grad: 

AJCC 3 bölmeli  FNCLCC (French) 
Fransız gradlama sistemini tercih 
eder 

 Grad 3 parametre ile belirlenir:  
 Differensiasyon 
 Mitotik aktivite 
 Nekroz boyutu 

 

Evre grupları: 

 
IA - T1a/b N0 G1 - düşük grad, küçük 

IB - T2a/b N0 G1 - düşük grad, büyük 

 

IIA - T1a/b N0 G2-3 - orta/yüksek 
grad, küçük 

IIB - T2a/b N0 G2 - orta grad, büyük 

 

III - T2a/b G3, or N1 - yüksek grad,  

büyük; yada N(+) 

 

IV - M1 - metastatik 

 

GRAD!.... 

AD!.... 



 
 
 ‘’AJCC 6TH EDITION’’DAN FARKı: 
 

 3’lü gradlama sistemi evrelemede (en azından Tm>5 cm 
için). 

 

 N1 →Evre III (eski: Evre IV) 

 

 Evre I: IA ve IB’ye ; Evre II:  IIA ve IIB’ye bölündü. 

 

 Derin yada yüzeyel* tümör lokalizasyonu genel 
evrelemeyi artık etkilemiyor. 

 
*Yüzeyel : subkutanöz doku içinde (muskular fasya yada alttaki kas invazyonu yok) 

Hariç: Kaposi sarcoma, fibromatosis (desmoid tm), infantil fibrosarkom; dura mater yada beyin, parenkimal organ 
kaynaklı,içiboş visseral organ sarkomları  

Dahil : Dermatofibrosarkom protuberans (yeni), angiosarkom, and ekstraskeletal Ewing's sarkom’’ 

Reprinted with permission from AJCC: Soft tissue sarcoma. In: Edge SB, Byrd DR, Compton CC, et al., eds.: AJCC 
Cancer Staging Manual. 7th ed. New York, NY: Springer, 2010, pp 291-8. 

 



MFH: kötü 
differansiye  

sarkom 
hali? 





PROGNOSTİK FAKTÖRLER: 
 

 Yaş : > 501-602 

 Rekürrent hastalık 

 (+) cerrahi sınır 

 Fibrosarkom 
(desmoid dahil) 

 Malign periferal 
sinir tümörü 

  

 

 Tm > 5cm 

 Yüksek grad 

 Derin yerleşim 

 Rekürrent hastalık 

 Leiomyosarkom  

Artmış  lokal rekürrens 
riski:  

Artmış  uzak metastaz 
riski3 

1Cahlon O, Cancer. Jun 15 2008;112(12):2774-9.  

2Vraa Cancer 34 (12): 1876-82, 1998.   
3French Federation, 2001 (1980-94) - Coindre JM et al. Cancer. 2001 May 15;91(10):1914-26.  



TECRÜBELI MERKEZIN PROGNOZA KATKıSı!: 
 Eur J Surg Oncol. 2012 Apr;38(4):346-51.  

Inadvertent surgical resection of soft tissue sarcomas. 

Venkatesan M, Richards CJ, McCulloch TA, Perks AG, Raurell A, Ashford RU; East Midlands Sarcoma Service. 

Department of Orthopaedics, University Hospitals of Leicester,UK 

CONCLUSION: Unplanned excision of sarcoma by non-oncologic surgeons remains a problem. It appears that it is 
equally prevalent in varied surgical community and general practitioners. Excision of large or deep solid soft tissue masses 
without tissue diagnosis is unacceptable. 

. 

 Ann Surg Oncol. 2013 Jan 31. [Epub ahead of print] 

Monitoring the Adequacy of Surgical Margins After Resection of Bone and Soft-
Tissue Sarcoma. 

Biau DJ, Weiss KR, Bhumbra RS, Davidson D, Brown C, Griffin A, Wunder JS, Ferguson PC. 

Département de chirurgie orthopédique, Hôpital Cochin, Paris, France, . 

CONCLUSIONS: With adequate preoperative planning and surgical technique, the risk of an inadequate resection can be 
limited. Implementation of a statistical process control method allows for ongoing performance monitoring and ensures that 
quality remains adequate over time. 

  

 Acta Oncol. 2012 Jul;51(6):706-12. doi: 10.3109/0284186X.2011.643821. Epub 2012 Jan 10. 

Soft tissue sarcoma - a population-based, nationwide study with special 
emphasis on local control. 

Sampo MM, Rönty M, Tarkkanen M, Tukiainen EJ, Böhling TO, Blomqvist CP. 

Department of Pathology, HUSLAB and University of Helsinki, Finland 

RESULTS: Local control at five years was 82% at high-volume centres, 61% at intermediate-volume centres treating highest 
percentage of deep tumours and 69% at low-volume centres (p = 0.046). Local control improved as the number of patients 
operated (surgical volume of the centre) increased. 

CONCLUSION: The present quality-control study is the first nationwide population-based study to assess diagnostics and 
treatment of STS. When referred to a specialised sarcoma centre even patients with inadequate surgery can achieve good 
local control. STS is a rare cancer and its treatment should be centralised in Finland, which has 5.4 million inhabitants and 
approximately 100 new STSs of extremities and trunk wall annually. 
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ÖLÜM RISKI-NOMOGRAM: 
  
 

   
J Clin Oncol. 2013 Mar 25.  

    Outcome Prediction in Primary Resected Retroperitoneal Soft Tissue 
Sarcoma: Histology-Specific Overall Survival and Disease-Free Survival 
Nomograms Built on Major Sarcoma Center Data Sets.  

     Gronchi A, Miceli R, Shurell E, Eilber FC, Eilber FR, Anaya DA, Kattan MW, Honoré C, Lev DC, Colombo C, 
Bonvalot S, Mariani L, Pollock RE. 

 

3 merkezin prospektif sarkom veri  tabanı 

 

Prognostik Değişkenler:  Yaş, tm çapı, grad, 
histolojik tip, multifokalite, cerrahi kalite, RT. 

 

SONUÇ: 

Bu namogramlar GS ve hastalıksız sagkalımı 
predikte eder. Klinik pratikte ve çalışmalarda 
kullanılabilir. 
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GENEL TEDAVİ: 
 

 Multidisipliner , tecrübeli merkezde tedavi.  

 

 Cerrahi çoğu sarkom için temel.[3] Organ koruyucu yaklaşım ile≥%90 oranında 
ekstremite korunmakta.3]  

 

 Cerrahi öncesi / sonrası  adjuvant tedaviler: KT ve RT  uygulanabilir.[1]  

 

 KT birçok vakada prognozu düzeltir (öz. kemik srk.).[4] Örn. Lokalize 
osteosarkomda  uzun dönem sağkalım %20 ‘den→ KT ile %60-70’e yükseldi.[2]  

 

 Yüksek gradlı tümörler metastaza eğilimli → daha agresif tedavi.  

 

 Liposarkom tedavisinde  cerrahi rezeksiyon yeterli olabilir, KT araştırma bazında 
kullanılabilir.  Postoperatif adjuvant RT kullanılabilir.[5]  

 

 Rabdomiyosarkom  cerrahi, RT ve/veya KT ile tedavi.[6] SK oranı % 50–85.[7] 

 

 Osteosarkom rezektabl ise cerrahi ile tedavi, genellikle neoadjuvant KT ile .[8] RT 
çok etkin değil ama ikinci bir alternatif. 
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YDS TEDAVİ:  
 Cerrahi   +/- RT    +/- KT. 

 

 Lokal rekürrens:  

 %90 basit eksizyon, % 39 geniş eksizyon, %25 
kompartmanal eksizyon, %7-18 amputasyon 
sonrası 

 SK üzerine LR minimal etkili, primer olarak 
metastatik hastalık belirler.  

 

 Geniş(>=8 cm) ve HG tümörlerde adjuvant RT ile iyi 
LK, ama DM riski↑ (5-10 cm:%34, 10-15 cm: %43, 15-

20 cm %58).  

 



 
 
 
 
 
 
 
 
 
 
YDS: 

 1-) CERRAHI+RT ILE LK ORANLARı AMPUTASYONA 
BENZERDIR, SAĞKALıMı ETKILEMEZ   

    NCI randomize çlş.:  

 

    Yüksek gradlı  ekstremite YDS’da +eş zamanlı KT/RT 
ilavesiyle  amputasyon oranının <%10 a düşebilir.  

 

 NCI(1975-1981) ; 1982 : 

  amputasyon vs koruyucu cerrahi + post-op Kemo-RT,  

 

   Medyan izlem 4.8 y. LR %15 vs amputation %0 (p=0.06);  

 

    4 LR’in : 1’i isole ve 3 LR+ DM.  

    5-y DFS (NS) ;    5-y   GS (NS) 

 
 "The treatment of soft-tissue sarcomas of the extremities: prospective randomized evaluations of (1) limb-

sparing surgery plus radiation therapy compared with amputation and (2) the role of adjuvant 
chemotherapy." (Rosenberg SA et al. Ann Surg. 1982) : 



YDS :  
2) POST-OP RT LOKAL YINELEMEYI ÖNLER: 

 Yüksek gradlı ekstremite YDS: 

   C vs C+ EBRT (63Gy, 1.8Gy/fr)  ile 

   LK %70’→% 99’lara. GS’da fark yok.  

  

 Yang et al , J Clin Oncol, 1998: NCI(1983-1991): 

    Yüksek grad,  LR:  

    adjuvant KT-RT %0 vs adjuvant KT %19 (SS); 10-
yıllık DSS (NS), 10-year GS (NS) 

    Düşük grad, LR:  

   adjuvant RT %4 vs observasyon %33 (SS); 10y 
GS (NS)  



INT J RADIAT ONCOL BIOL PHYS. 2012 MAR 15;82(4):1528-34.  

 
THE RELATIONSHIP BETWEEN LOCAL RECURRENCE AND RADIOTHERAPY 
TREATMENT VOLUME FOR SOFT TISSUE SARCOMAS TREATED WITH EXTERNAL 
BEAM RADIOTHERAPY AND FUNCTION PRESERVATION SURGERY. 

Dickie CI, Griffin AM, Parent AL, Chung PW, Catton CN, Svensson J, Ferguson PC, Wunder JS, Bell RS, Sharpe MB, 
O'Sullivan B.SourceRadiation Medicine Program, Princess Margaret Hospital, Toronto, Canada.  

 

RESULTS: Forty-nine tumors relapsed in field (6.4% overall). Nine 
were out of field (1.1% overall), and 2 were marginal (0.3% overall). 

CONCLUSIONS: The majority of STS tumors recur in field, 
indicating that the incidence of LR may be affected more by 
differences in biologic and molecular characteristics rather 
than aberrations in RT dose or target volume coverage. In 
contrast, only two patients relapsed at the IRV boundary, suggesting 
that the risk of a marginal relapse is low when the TV is 
appropriately defined. These data support the accurate 
delivery of optimal RT volumes in the most precise way 
using advanced technology and image guidance. 

  

Optimal 
RT volum 
IG-RT ile 
mümkün: 
marjinal  
relapslar 

düşük 
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STS-3) 
 SEÇILI DÜŞÜK RISKLI HASTADA ADJUVANT 
RT GEREKMEYEBILIR:  

  

 Pisters PW ve ark. Ann Surg 2007.  MDA (1996-2002).  

 

 

      N=88 T1 hasta (60’ı ekstremite sarkomu, %68 yüzeyel T1a, 
%84 R0.  

 

      Ekstremite ve gövde tümörü,  

      5 cm yada küçük, CS(-) Ro 

 

       LR 5 ve 10 y: %7.9 ve %10.6;   

 

      Sarkom spesifik sağkalım 5 ve 10 y: %3.2 ve %3.2. 

 Level of evidence: 3iiiDiv 

’’     Long-term results of prospective trial of surgery alone with selective use of radiation for patients with T1 extremity and 
trunk soft tissue sarcomas.’’ 

 

http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=587991&version=HealthProfessional&language=English


 
MEMORIAL SLOAN KETTERING (1982-1992) 

ADJUVANT BRAKITERAPI VS İZLEM 
 

"Long-term results of a prospective randomized trial of 
adjuvant brachytherapy in soft tissue sarcoma."  

        Pisters PW, J Clin Oncol. 1996 Mar.  
 
Med. F/U 6.3 y . 162 hasta cerrahi rezeksiyon → brakiterapi  vs takip.  
 
5y GS, brakiterapi ↑ (%82 vs. %69, p=0.04).  
 
Yüksek gradlıda, LK brakiterapi lehine (%89 vs. %66, p=0.0025),  
 
Düşük gradlıda brakiterapi ile LK’a anlamlı katkı yok (%83 vs. %76, 

p=0.60).  
 
5y DSS için farklı gradlar arasında anlamlı fark yok. 
  
SONUÇ; yüksek gradlı lezyonlarda brakiterapi LK’u anlamlı ↑ 
 ama bu artış, DM ve DFS’a anlamlı katkı yapmamakta.  

 



4)RT’NIN SAĞKALıMA KATKıSı?: 
 

 Prospektif çalışmada henüz gösterilemedi?? 

 

  Retrospektif: 

 

 U Maryland SEER Analysis (1988-2005) — "Improved Survival 
With Radiation Therapy in High-Grade Soft Tissue Sarcomas 
of the Extremities: a SEER Analysis" (Koshy M, IJROBP. 2010 
May)  

 
 6,960 hasta, Organ koruyucu cerrahi, %47’si  RT almış (Çoğu 

postop: %86). 
 

 Düşük gradlıda  RT ile GS’a fayda yok 
 

 Yüksek  gradlıda  GS, RT ile arttı:  3-yr GS (%73 vs %63,SS) 
 

Sonuç: Yüksek  grad YDS’da   +RT ile sağkalım yararı (+)  

 



STS: 5) RT ZAMANLAMA:  
PRE- OR POST-OP RT?  
 

 
Optimal zamanlama hala çok net değil: 
 

 

Preop vs Postop RT 

 
 Pre-op RT ile akut yara komplikasyonu ↑ (çoğu 

alt ekstremite) 

 Post-op ile uzun dönemde ekstremite 
fonksiyonu daha kötü (üst ekstremitede pre-op 
daha iyi?) 

 Meta-analiz pre-op RT ile GS etkilenmeksizin 
LK↑’gösterir (Çalışmalar heterojen!..) 

 Pre-op RT ile RT alanı daha küçük  

  

 



O’SULLIVAN ET AL;  
FIVE YEAR RESULTS OF RANDOMISED PHASE III TRIAL OF PRE-OP VS. 
POST-OP RADIOTHERAPY IN EXTREMITY STS; JCO 2004; 

Primer sonlanım major yara komplikasyonu! 

 3-years; 2002—  

   Yara komplikasyonu: preop RT %35 vs. postop RT %17 (SS); 
üst bacak↑ (45% vs. 28%). Preop RT ile non-primer yara 
kapanması↑ 

    LR, LRR, DMR(NS). GS >2.5 y preop grup↑ (fakat çalışma 
dizaynı ilgili değil!) 

    RT alanı, medyan: preop 333 cm2 vs. postop 416 cm2 (SS) 

     Sonuç: Normal doku toksisitesi farklı, anatomik yerleşim dikkate alınmalı.             

o   5-years; 2004 - 

5-y LK %93 vs %92 (NS), RFS %58 vs. %59 (NS), GS 73% vs. 67% (NS). 

 Prediktör faktörler: CS+ ~ LC, çap ve grad ~ RFS vs GS 

Sonuç:Pre-op ve post-op RT etkisi benzer. ND toksisitesi farklı 

o   Late effects; 2005," (Davis AM, Radiother Oncol. 2005. ) 

Post-op RT ile fibrosis ↑, ödem ve eklem kısıtlılığı ↑ (NS olmasına 
karşın).  

Geniş RTsahası~fibrozis ve eklem kısıtlılığı ! 

Sonuç: Postop RT de hasta fonksiyonunu olumsuz etkileyen 
fibroziz eğilimi↑  



PRE-OP RT ILE YENI BULGULAR VAR Mı? 

 

                                              



ANN SURG ONCOL. 2010 MAY; A SYSTEMATIC REVIEW AND META-ANALYSIS OF 

ONCOLOGIC OUTCOMES OF PRE- VERSUS POSTOPERATIVE RADIATION IN 

LOCALIZED RESECTABLE SOFT-TISSUE SARCOMA. 

 Al-Absi E, Farrokhyar F, Sharma R, Whelan K, Corbett T, Patel M, Ghert M. 

McMaster University and Hamilton Health Sciences, Hamilton, ON, Canada. 
 

  

 5 çalışma (1 RCT ve  4 retrospektif kohort), 1098 hasta. 
Heterojenite: 0.26 
 

 LK  preop grupta↑ (HR 0.6, SS). GS preop 76% vs postop 
67% (NS) 
 

 Sonuç:  
 Preop RT için cerrahi rezeksiyondaki gecikme   
     mortaliteyi arttırmaz.  
     preop RT ile LR daha↓.  
 
(Ama heterojenite nedeniyle sonuç temkinli yorumlanmalı!) 
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Int J Radiat Oncol Biol Phys. 2011 Oct  

 

 Retrospektif 821 hasta 

 

 5-y kansere özgü sağkalım  %79 and %74   
preop. RT  lehine  ( p < 0.05)  

 

 Lokal ve uzak relaps anlamlı düşük. 
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ANN SURG ONCOL. 2012 FEB;  
INFLUENCE OF SPECIALTY AND CLINICAL EXPERIENCE ON 
TREATMENT SEQUENCING IN THE MULTIMODAL MANAGEMENT OF 
SOFT TISSUE EXTREMITY SARCOMA 

Wasif N, Tamurian RM, Christensen S, Do L, Martinez SR, Chen SL, Canter RJ. 

 Mayo Clinic, USA 

 

   ‘’ CONCLUSIONS: 

    Treatment sequencing in STS is influenced by 
specialty and clinical experience, with no clear 
consensus. These patterns may reflect the recent 
trend toward regionalization of STS care.’’ 
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BRAKITERAPI: 

Bilinen: 

 Yüksek gradlı YDS da LK ↑; ama düşük gradlı YDS da (ND). DSS ve GS’ a katkı 
yok.* 

 Çevre dokulara daha az radyasyon 

 EBRT ile Brakiterapiyi direkt karşılaştıran veri yok (Cerrahi ile var).  

 

 

 Memorial Sloan Kettering (1982-1992) *Pisters ve ark1996 , 

 Alektiar 2000; 

  Morbidity of adjuvant brachytherapy in soft tissue sarcoma of the extremity and 
superficial trunk. IJROBP47 (5)        

     Sonuç: 

     Önemli yara komplikasyonu (revizyon gerektiren vd):  

     %24 RT ve ve% 14% Kontrol kollarında (P = .13);  

     yara reoperasyon oranı  10% and 0%, respectively (P = .006).  

        

    (Kateter yüklemesi :  

      1985’te 5. Günden itibaren yükleme ile komplikasyon farkı yok (%14% vs % 10)) 

 

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3270190/figure/Fig1/


 
 CLIN ORTHOP RELAT RES. 2012 MAR;470(3):751-8.  
 

EARLY COMPLICATIONS OF HIGH-DOSE-RATE 
BRACHYTHERAPY IN SOFT TISSUE SARCOMA: A COMPARISON 
WITH TRADITIONAL EXTERNAL-BEAM RADIOTHERAPY. 
EMORY CL, MONTGOMERY CO, POTTER BK, KEISCH ME, CONWAY SA. 

Wake Forest University School of Medicine,, USA. 

 

190 hasta (37 si brakiterapi),Retrospektif 
veri  

 

SONUÇ:  

 HDR brakiterapi ile normal doku radyasyon 
maruziyeti düşük,  

 RT süresi daha  kısa,  

 Yara komplikasyonu yüksek. 

 
(LEVEL OF EVIDENCE: Level III, therapeutic study) 
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CANCER. 2011 JUL 15;117(14):3229-34.  

LOCAL CONTROL COMPARISON OF ADJUVANT BRACHYTHERAPY TO 
INTENSITY-MODULATED RADIOTHERAPY IN PRIMARY HIGH-GRADE 
SARCOMA OF THE EXTREMITY. 
ALEKTIAR KM, BRENNAN MF, SINGER S. 

Department of Radiation Oncology, Memorial Sloan-Kettering Cancer Center, 
New York, New York, USA. alektiak@mskcc.org 

 

Non randomize, 134 hasta (1995-2006) 
koruyucu cerrahi sonrası RT 

 

IMRT ile advers etki daha fazla 
olmasına karşın; 

5 y LK  daha iyi (SS). 

 

LK: 
%92 vs %81 

(SS) 
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BRACHYTHERAPY. 2013 FEB 20.  

AMERICAN BRACHYTHERAPY SOCIETY (ABS) CONSENSUS STATEMENT FOR 
SARCOMA BRACHYTHERAPY. 
 
HOLLOWAY CL, DELANEY TF, ALEKTIAR KM, DEVLIN PM, O'FARRELL DA, DEMANES DJ. 

Department of Radiation Oncology, BC Cancer Agency, Vancouver Island Centre, Victoria, BC, Canada. Electronic 
address: cholloway@bccancer.bc.ca. 

 

RESULTS: The indications for adjuvant BT are discussed. There is no consensus on the use of BT 
alone or in combination with external beam radiation therapy (EBRT), but factors that influence 
the selection of this modality include tumor grade and size, prior surgeries, and tumor 
recurrence. Low-dose-rate, high-dose-rate, and pulsed-dose-rate radiation are all acceptable BT 
modalities to use for STS. Recommendations are made for patient selection, techniques, dose 
rates, and dosages. Outcome data and toxicity data are reviewed. 

 

‘’CONCLUSIONS: BT is a useful component of the 
treatment of STS. The advantages of BT are the 
targeted dose distribution, low integral dose, 
and short treatment times. Ultimately the 
clinician should select the modality or 
combination of modalities that are most familiar 
to the treatment team and suitable to the 
patient.’’ 
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BRAKITERAPI: C.SıNıR(+) ISE YETERSIZ 



 YART (IMRT) 
 

 

 LC iyi/yüksek, 
 

 Öz. ekstremitede potansiyal YE azlığı, 
 

 Ama üstünlüğü henüz spekulatif, 
 

 Tek merkezli çalışmalar(1,2) 
 

 

 

 

 
(1-Alektiar KM, Brennan MF, Healey JH, et al.: Impact of intensity-modulated radiation therapy on local control in primary soft-tissue sarcoma of the extremity. J Clin Oncol 26 (20): 3440-4, 2008.  

 2-Alektiar KM, Brennan MF, Singer S: Local control comparison of adjuvant brachytherapy to intensity-modulated radiotherapy in primary high-grade sarcoma of the extremity. Cancer 117 (14): 3229-34, 2011.  ) 

 



                                       YART 
 

Intensity Modulated Radiation Therapy For 

Soft Tissue Sarcoma Of The Extremity:

Preliminary Results

KM Alektiar, L Hong, MF Brennan, S Singer.

Memorial Sloan-Kettering Cancer Center

IMRT3-D

Introduction

%

GTV
PTV

GTV
PTV

Hong et al Int J Rad Oncol Biol Phys, 2004



J CLIN ONCOL. 2008 JUL 10;26(20):3440-4.  

IMPACT OF INTENSITY-MODULATED RADIATION THERAPY ON LOCAL 
CONTROL IN PRIMARY SOFT-TISSUE SARCOMA OF THE EXTREMITY. 
ALEKTIAR KM, BRENNAN MF, HEALEY JH, SINGER S. 

 

5y LC %94  (negative or positive/close margin için de %94). 

 Diğer prognostik faktörler (yaş, boyut, grad : fark yok) .  

 

‘’SONUÇ: Ekstremite YDS’da  YART ile çok iyi LK.   

                    Normal dokulara daha iyi koruma etkisi. 

 

 

 
(A) Three-dimensional reconstruction of catheter position enables focused radiotherapy dose distribution, 

demonstrated in this dose-volume histogram of the arm with relative sparing of the radial nerve. (B) Typical Intensity 
Modulate Radiation Therapy (IMRT) dose distribution is shown for postoperative treatment of a thigh sarcoma. 
Cynthia L. Emory, et al. Clin Orthop Relat Res. 2012 March;470(3):751-758. 
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GÜNCEL HEDEF: 
 

ADJUVANT RT İLE LOKAL NÜKS <%10  

 

 

 

RT YAN ETKİLERİ LK’u ETKİLEMEKSİZİN 
NASIL AZALTILABİLİR? 

 



RT ŞEMALARı- ERKEN YARA KOMPLIKASYONU: 
%11-40 (ÇOĞU%30’LU ORANLAR) 



 
 
 
KOMPLİKASYONLAR NASIL 
AZALTILABİLİR? 

 Pre vs Post op RT: NCIC; O’Sullivan 2004 , Davis 2005;  

 

Primer sonlanım major yara komplikasyonu!: 

 Preop RT ile non-primer yara kapanması↑:  %35 vs. %17 (SS); 

  Üst bacak↑ (45% vs. 28%).  

 RT alanı, medyan: preop 333 cm2 vs. postop 416 cm2 (SS) 

 Post-op RT ile fibrosis ↑, ödem ve eklem kısıtlılığı ↑ (NS ).  

 Geniş RTsahası~fibrozis ve eklem kısıtlılığı  

 

 Kemik fraktürü:  

 %3 /5y*, %4.5 /7y** 

 RT Yüksek doz alanlarında fraktür var 

 (Öneri :V40 <%64. mean doz kemiğe  <37 Gy  yada  maksimum doz 
<59 Gy.  )** 

 

 Rosenberg 2013 Febr.;  (Retrospektif) Plastik cerrahın yara komplikasyonu 
azalmasına katkısı (ND), 2.cil operasyon ihtiyacında azalma eğilimi?? 

 
 (*Livi ve ark 2006, **Dickie ve ark 2009) 

 

 



 ARAYIŞLAR:  

 Yeni RT teknikleri 
(IMRT, IGRT, vd)? 

 Azaltılmış RT* 
volümleri? 

 Yeni enerjiler (proton, 
ağır iyonlar vd) 

 Yeni ajanlar (hedefe 
yönelik moleküller), 
yeni KT şemaları 

 

LK’U 
DÜŞÜRMEDEN 
RT YAN ETKİSİ 

NASIL 
AZALTILABİLİR

? 

*süren 2 F2 

çalışma: 

•RTOG-0630 

•PMH 



CANCER. 2013 FEB 19.  

PHASE 2 STUDY OF PREOPERATIVE IMAGE-GUIDED INTENSITY-MODULATED 
RADIATION THERAPY TO REDUCE WOUND AND COMBINED MODALITY 
MORBIDITIES IN LOWER EXTREMITY SOFT TISSUE SARCOMA. 
O'SULLIVAN B, GRIFFIN AM, DICKIE CI, SHARPE MB, CHUNG PW, CATTON CN, FERGUSON PC, WUNDER JS, DEHESHI BM, WHITE LM, 
KANDEL RA, JAFFRAY DA, BELL RS. 

Department of Radiation Oncology, Princess Margaret Hospital, Toronto, Ontario, Canada; University of 
Toronto, Toronto, Ontario, Canada. 

 

BACKGROUND: This study sought to determine if preoperative image-guided intensity-modulated radiotherapy 
(IG-IMRT) can reduce morbidity, including wound complications, by minimizing dose to uninvolved tissues 
in adults with lower extremity soft tissue sarcoma. 

RESULTS: Eighteen (30.5%) patients developed WCs. This was not statistically significantly different from the 
result of the National Cancer Institute of Canada SR2 trial (P = .2); however, primary closure technique was 
possible more often (55 of 59 patients [93.2%] versus 50 of 70 patients [71.4%]; P = .002), and secondary 
operations for WCs were somewhat reduced (6 of 18 patients [33%] versus 13 of 30 patients [43%]; P = 
.55). Moderate edema, skin, subcutaneous, and joint toxicity was present in 6 (11.1%), 1 (1.9%), 5 
(9.3%), and 3 (5.6%) patients, respectively, but there were no bone fractures. Four local recurrences 
(6.8%, none near the flaps) occurred with median follow-up of 49 months. 

 

CONCLUSIONS: The 30.5% incidence of WCs was 
numerically lower than the 43% risk derived from the 
National Cancer Institute of Canada SR2 trial, but did 
not reach statistical significance. Preoperative IG-IMRT 
significantly diminished the need for tissue transfer. RT chronic 
morbidities and the need for subsequent secondary operations 
for WCs were lowered, although not significantly, whereas 
good limb function was maintained.  

 

IG-RT: 
Yara 

kompl. 
%30.5 
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RTOG  0630:  IG-RT 
Target Accrual: 102 

Current Accrual: 98 

Status: Closed to Accrual 
Date: 9/23/2010 



GÜNCEL HEDEF: 
 LK ETKILEMEDEN RT’NIN YE’LERI NASIL 
AZALTILABİLİR? 

 RT TEKNIK ve RT VOLUM 

 



3 PROSPEKTIF GÜNCEL ÇALıŞMA; 
 AZALTıLMıŞ RT VOLÜM VE LK, TOKSISITE ILIŞKISINI 
ARAŞTıRıYOR: 
 

 RTOG 0630 F2 (ekstremite YDS, IG-RT: 
tamamlandı) 

 

 UK-Vortex (sürüyor) 

 

 COG ARST 0332 (Çocuk, genç erişkin ≤30y) 



  0630: AZALTILMIŞ RT VOLUMU 
                    MODERN TEKNIK 

http://www.rtog.org/




CTV düşürmek 
için henüz 
erken!... 





  



4 cm long.!. 
CTV 



PERITÜMÖRAL ÖDEM?- RT ALANı? 

Int J Radiat Oncol Biol Phys. 2005 Apr 1;61(5):1439-45. 

Histologic assessment of peritumoral edema in soft tissue sarcoma. 

White LM, Wunder JS, Bell RS, O'Sullivan B, Catton C, Ferguson P, Blackstein M, Kandel RA. 

Department of Medical Imaging, Mt. Sinai Hospital and Princess Margaret Hospital, University of Toronto, 
Toronto, ON, Canada. lwhite@mtsinai.on.ca 

,’’malignant cells were found at a distance >1 cm and up to a maximum of 4 cm. The location of tumor cells 
beyond the margin did not correlate with tumor size nor did it correlate with the location or extent of 
peritumoral changes.’’ 

 
Tümörden 

1-4 cm  
Ötede tm 
hücreleri 
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P 

                                                            

SÜRÜYOR…… 



                         VORTEX  (POST-OP RT) 
 



 
+/- ADJUVANT RT?:  
FRANSıZ ÇLŞ-08SARC01  
 

  RNCT00870701 [RDF] Trial  

Başlangıç:Mart 26, 2009 , Kapanış: Mart 2021  

Sayı hedef: 570 , Kollar: 2  

  

‘’Randomised Multicentric Phase III Study Comparing 
Observation Versus Post-Surgery Radiotherapy After 
Complete Exeresis With Margins Greater Than or 
Equal to 1 cm in Soft Tissues Members Sarcoma. ‘’ 

  

Randomize, sonlanım tipi: etkinlik, 

primer amaç: tedavi 

Sürüyor….. 



2CM  VS   3 CM   VS 4 CM  CTV? 

 

http://www.resimyukle.com/red-kit_hqj


Çalışma 
sonuçları 

beklenmeli! 



SARKOMLARDA DİĞER FARKLI 
ÇALIŞMALAR: 
 
HEDEFE YÖNELIK AJANLAR 

 

 2011, F2 (ABD: Bvz→Bvz+RT→Cerrahi: Tümör Nekrozu 

 ≥%80 (x2 kat RT ye göre) 

 



INT J RADIAT ONCOL BIOL PHYS. 2012 FEB 1;82(2):924-32.  

COMBINATION OF EXTERNAL BEAM RADIOTHERAPY (EBRT) WITH 
INTRATUMORAL INJECTION OF DENDRITIC CELLS AS NEO-ADJUVANT 
TREATMENT OF HIGH-RISK SOFT TISSUE SARCOMA PATIENTS. 
 

Finkelstein SE et al .H. Lee Moffitt Cancer Center, Tampa, FL 33612, USA.  

PURPOSE:  

The goal of this study was to determine the effect of combination of intratumoral administration of 
dendritic cells (DC) and fractionated external beam radiation (EBRT) on tumor-specific immune 
responses in patients with soft-tissue sarcoma (STS). 

METHODS AND MATERIAL:  

Seventeen patients with large (>5 cm) high-grade STS were enrolled in the study. They were 
treated in the neoadjuvant setting with 5,040 cGy of EBRT, split into 28 fractions and 
delivered 5 days per week, combined with intratumoral injection of 10(7) DCs followed 
by complete resection. DCs were injected on the second, third, and fourth Friday of the 
treatment cycle. Clinical evaluation and immunological assessments were performed. 

RESULTS:  

The treatment was well tolerated. No patient had tumor-specific immune responses before 
combined EBRT/DC therapy; 9 patients (52.9%) developed tumor-specific immune 
responses, which lasted from 11 to 42 weeks. Twelve of 17 patients (70.6%) were 
progression free after 1 year. Treatment caused a dramatic accumulation of T cells in the 
tumor. The presence of CD4(+) T cells in the tumor positively correlated with tumor-specific 
immune responses that developed following combined therapy. Accumulation of myeloid-
derived suppressor cells but not regulatory T cells negatively correlated with the development of 
tumor-specific immune responses. Experiments with (111)In labeled DCs demonstrated 
that these antigen presenting cells need at least 48 h to start migrating from tumor 
site. 

CONCLUSIONS:  

Combination of intratumoral DC administration with EBRT was safe and resulted in induction of 
antitumor immune responses. This suggests that this therapy is promising and needs 
further testing in clinical trials design to assess clinical efficacy. 
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PROTON YADA DIĞER PARTIKÜLER 
RADYASYON 

 Acta Oncol. 2013 Apr;52(3):545-52.  

Dosimetric comparison between VMAT with different 

 dose calculation algorithms and protons for soft-tissue sarcoma radiotherapy. 

Fogliata A, Oncology Institute of Southern Switzerland 

 

STS  için benzer plan kalitesi 

 (orta/düşük doz alan Normal doku volümü proton ile ↓) 

 

 Bull Cancer. 2010 Jun;97(6):657-72. 

Radiotherapy for sarcoma: hadrontherapy, for whom  

and what for?. 

Pommier P, Centre Léon-Bérard, France.  

 

‘’Thanks to their physical properties (Bragg Peak), protons are characterized by a higher 
conformity index compared to photons (and neutrons) with optimal organs at risk 
preservation that permits a dose escalation. Protontherapy is to date the standard 
of care for base of skull, spinal and paraspinal sarcomas. Carbon ions combined 
both advantages from protons and neutrons’’ 
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KEMIK/YD SARKOMU- PROTON :  
%60-85 LK, CIDDI YE ↓ 



KEMIK/YD SARKOMU-KARBON IYON: 
LK %60-80, CIDDI YE ↓ 

 





BAŞLAYAN ÇALıŞMALAR 

 BMC Cancer. 2010 Nov 5;10:606.  

Randomised trial of proton vs. carbon ion radiation therapy 
in patients with low and intermediate grade 
chondrosarcoma of the skull base, clinical phase III study. 

Nikoghosyan AV, Rauch G, Münter MW, Jensen AD, Combs SE, Kieser M, Debus J. 

Dept of Clinical Radiology, University of Heidelberg, Germany.  
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RT ILE 2. MALIGNITE RISKI : 
 

 Phys Med Biol. 2012 Oct 

     Assessment of radiation-induced second cancer risks in proton therapy and 
IMRT for organs inside the primary radiation field. 

Paganetti H (MGH) 

 

 Sarkom riski <%1.2 

 

 İkinci malignite: %3-5 
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RETROPERITONEAL YDS-RT 
 YDS’nın %10-15% i.  

 

 <%70  komplet cerrahi rezeksiyon. (+) CS →yüksek LR, düşük GS. 

 

 GTR (R0 , R1)  ile ~50% LR!...(Uzun takip ile  %95 !).  

 

 Nükslerin çoğu LOKAL →  RT’nin artan rolü ( retospektif , tek 
merkezli veriler): 

     Cerrahi ile 5-y LK <%50 vs  +RT  ile>50% 

 

 Pre-op RT  daha iyi (vs post-op RT) : iyi tümör lokalizasyonu,  
daha küçük RT volümü, potansiyal radyobiyolojik avantaj  

 

 ACOSOG : Randomize çalışma pre-op RT: 

"A randomized trial of preoperative radiation plus surgery versus surgery 
alone for localized primary retroperitoneal soft tissue sarcoma"  

 



SEER -2010: RETROPERITONEAL SARKOM: 
2504 HST . 1901 (%75.9) LR HASTALıK. 
1547 (%81.8) CERRAHI REZEKSIYON VE  
 % 23.5  ILAVE RT.    

Date of download:  3/17/2013
Copyright © 2012 American Medical 

Association. All rights reserved.

From: Surgery and Radiotherapy for Retroperitoneal and Abdominal Sarcoma: Both Necessary and Sufficient

Arch Surg. 2010;145(5):426-431. doi:10.1001/archsurg.2010.70

Patients with different disease stages and treatment received. *, Two hundred fifty seven patients had no treatment and 33 had 

missing resection data; †, 287 patients had no treatment and 20 had missing resection data.

Figure Legend:



SEER:   SURGERY AND RADIOTHERAPY FOR RETROPERITONEAL AND ABDOMINAL 
SARCOMA:  BOTH NECESSARY AND SUFFICIENT   
ZHENG ZHOU, ARCH SURG. 2010 
 

 

Date of download:  3/17/2013
Copyright © 2012 American Medical 

Association. All rights reserved.

From: Surgery and Radiotherapy for Retroperitoneal and Abdominal Sarcoma: Both Necessary and Sufficient

Arch Surg. 2010;145(5):426-431. doi:10.1001/archsurg.2010.70

Kaplan-Meier curve of overall survival rate in patients with locoregional disease with or without surgery and/or radiotherapy.

Figure Legend:



SISTEMATIK REVıEW-2011: 
RT’NIN  RETROPERITONEAL YDS’DA YERI. 

  

Cancer. 2011 Oct 1;117(19):4355-64.  

Radiotherapy and surgery-an indispensable duo in the treatment of retroperitoneal sarcoma. 

Van De Voorde L, Department of Radiation Oncology, Ghent University Hospital, Ghent, Belgium.  

 

Abstract 

 ‘’..to designate the role that radiotherapy (RT) might play in the treatment of retroperitoneal sarcomas. ……. 
Furthermore, this was a call for surgeons to talk to radiation oncologists before performing 
surgery. The 2 objectives of this review were: 1) to determine the benefit of RT in terms of local control 
and/or survival in the treatment of retroperitoneal sarcomas and 2) to discover the optimal timing of RT in 
the treatment sequence. ‘’ 

 reviewed a total of 1426 patients. The 5-year LCR varied from 27% to 62%,.. The 5-year OS rate ranged 
from 12% to 90%, and complete resection and tumor grade were the most important prognostic 
factors in most studies. This review resulted in 7 recommendations concerning the use of RT in the treatment of 
retroperitoneal sarcoma. 

   

 The authors concluded that there is good evidence from multiple single-
institutions studies that RT improves the LCR in patients with 
retroperitoneal sarcoma. Until now, there has not been a translation of 
this approach into survival benefit. The current results indicated that 
preoperative external-beam RT followed by radical surgery 
seems to be the preferred sequence, and adding intraoperative 
RT is a safe procedure for dose escalation in the upper 
abdomen. 
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RT’NIN  RETROPERITONEAL YDS’DA YERI. 

 BMC Cancer. 2012 Jul 12;12:287.  (çalışma duyurusu) 

A clinical phase I/II trial to investigate preoperative dose-escalated intensity-
modulated radiation therapy (IMRT) and intraoperative radiation therapy (IORT) 
in patients with retroperitoneal soft tissue sarcoma. 

Roeder F, Clinical Cooperation Unit Radiation Oncology, German Cancer Research Center 

 

 Retrospekif Çl.: 

 

Ann Oncol. 2013 Mar;24(3):832-7.  

 Should adjuvant radiotherapy be administered in addition to front-line 
aggressive surgery (FAS) in patients with primary retroperitoneal sarcoma? 

Le Péchoux Gustave-Roussy, France 

1994 -008, 110 RPS: N=62 yalnız cerrahi (gr S); 48’i C+ PORT (gr S + R). 
Konformal PORT (%81%), 50 Gy. 

 

SONUÇ: 5 y,  S vs  S + R grup, LR %36% vs % 22 (NS);  

                  RFS % 47 vs %60% (P = 0.02),      GS % 77 vs % 71 (NS). 

      Adjuvant konformal (FAS) RT randomize çalışma ile ele alınmalı. 
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KEMIK SARKOMUNDA RT:  
SINIRLI ROL! 

Ewing sarkomunda RT: 

 yakın CS, kötü histolojik cevapta   

Osteosarkomda: temel tedavi 
C+KT. 

 

RT: 

 cerrahiyi yapılmıyorsa, CS(+), yada 
palyasyonda 

  

BONE 
SARCOMAS: A 

LIMITED ROLE 
FOR RADIATION 

(lawrence 2010 ) 

 

http://www.resimyukle.com/red-kit_hqc


ÇALIŞMALAR -SARKOM 



TEŞEKKÜRLER…………….. 

Sağlıklı, barış ve huzur dolu 
günler dileğiyle…..  



 



Uniform Intensity Intensity Modulation

Low intensity 

over kidney

Conventional RT vs. IMRT

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1434601/figure/F6/


53. ASTRO 



INT J RADIAT ONCOL BIOL PHYS. 2012 MAR 15;82(4):1528-34.  

 
THE RELATIONSHIP BETWEEN LOCAL RECURRENCE AND RADIOTHERAPY 
TREATMENT VOLUME FOR SOFT TISSUE SARCOMAS TREATED WITH EXTERNAL 
BEAM RADIOTHERAPY AND FUNCTION PRESERVATION SURGERY. 

Dickie CI, Griffin AM, Parent AL, Chung PW, Catton CN, Svensson J, Ferguson PC, Wunder JS, Bell RS, Sharpe MB, 
O'Sullivan B.SourceRadiation Medicine Program, Princess Margaret Hospital, Toronto, Canada.  

 

PURPOSE: To examine the geometric relationship between local recurrence (LR) and external beam 
radiotherapy (RT) volumes for soft-tissue sarcoma (STS) patients treated with function-preserving 
surgery and RT. 

METHODS AND MATERIALS: Sixty of 768 (7.8%) STS patients treated with combined therapy 
within our institution from 1990 through 2006 developed an LR. Thirty-two received preoperative RT, 
16 postoperative RT, and 12 preoperative RT plus a postoperative boost. Treatment records, RT 
simulation images, and diagnostic MRI/CT data sets of the original and LR disease were retrospectively 
compared. For LR location analysis, three RT target volumes were defined according to the 
International Commission on Radiation Units and Measurements 29 as follows: (1) the gross tumor or 
operative bed; (2) the treatment volume (TV) extending 5 cm longitudinally beyond the tumor 
or operative bed unless protected by intact barriers to spread and at least 1-2 cm axially 
(the TV was enclosed by the isodose curve representing the prescribed target absorbed dose [TAD] and 
accounted for target/patient setup uncertainty and beam characteristics), and (3) the irradiated volume 
(IRV) that received at least 50% of the TAD, including the TV. LRs were categorized as developing in 
field within the TV, marginal (on the edge of the IRV), and out of field (occurring outside of the IRV). 

RESULTS: Forty-nine tumors relapsed in field (6.4% overall). Nine were out of field (1.1% overall), and 2 
were marginal (0.3% overall). 

CONCLUSIONS: The majority of STS tumors recur in field, indicating that the incidence of 
LR may be affected more by differences in biologic and molecular characteristics rather 
than aberrations in RT dose or target volume coverage. In contrast, only two patients relapsed 
at the IRV boundary, suggesting that the risk of a marginal relapse is low when the TV is 
appropriately defined. These data support the accurate delivery of optimal RT volumes in the 
most precise way using advanced technology and image guidance. 

  

Optimal 
RT volum 
IG-RT ile 
mümkün: 
marjinal  
relapslar 

düşük 
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O’SULLIVAN ET AL;  
FIVE YEAR RESULTS OF RANDOMISED PHASE III TRIAL OF PRE-OP VS. POST-OP 
RADIOTHERAPY IN EXTREMITY STS; JCO 2004; 

 
Primer sonlanım major yara komplikasyonu! 

N=190 hasta(94 pre-op/96 post-op); 5yıllık LK  %93 v %92, metastasız sağkalım %67% v %69, 
rekürrenssiz sağkalım; %58 v %59, genel sağkalım %73 v %67.  

Pre-op ve post-op RT etkisi benzer. Normal doku toksisitesi farklı, anatomik lokalizasyonu dikkate almayı 
gerektirir.  

3-years; 2002— "Preoperative versus postoperative radiotherapy in soft-tissue sarcoma of the 
limbs: a randomised trial." (O'Sullivan B, Lancet. 2002 Jun 29;359(9325):2235-41.) Median 
F/U 3.3 y :  

Yara komplikasyonu: preop RT %35 vs. postop RT %17 (SS); üst bacak↑ (45% vs. 
28%). Preop RT ile non-primer yara kapanması↑ LR, LRR, DMR(NS). GS >2.5 y 
preop grup↑ (fakat çalışma dizaynı ilgili değil!) 

RT alanı, medyan: preop 333 cm2 vs. postop 416 cm2 (SS) 

Sonuç: Normal doku toksisitesi farklı, anatomik lokalizasyonu dikkate almayı gerektirir.  

5-years; 2004 - "Five-year results of a randomized phase III trial of pre-operative vs post-operative 
radiotherapy in extremity soft tissue sarcoma." (O'Sullivan B, Journal of Clinical Oncology, 2004 
ASCO Annual Meeting Proceedings (Medyan F/U 6.9 y  

5-year LK preop RT %93 vs. postop RT %92 (NS), RFS %58 vs. %59 (NS), GS 73% vs. 67% (NS). 
Prediktör faktörler: CS+ ~ LC, çap ve grad ~ RFS vs GS 

:Pre-op ve post-op RT etkisi benzer. Normal doku toksisitesi farklı 

Late effects; 2005, — "Late radiation morbidity following randomization to preoperative versus 
postoperative radiotherapy in extremity soft tissue sarcoma." (Davis AM, Radiother Oncol. 2005.  

Post-op RT ile fibrosis ↑, ödem ve eklem kısıtlılığı ↑ (NS olmasına karşın). Geniş 
RTsahası~fibrozis ve eklem kısıtlılığı  

Sonuç: Postop RT de hasta fonksiyonunu olumsuz etkileyen fibroziz eğilimi↑  




