
MR TABANLI TEDAVİLER:
BİZE NE KAZANDIRDI?

Dr. Ufuk ABACIOĞLU
Acıbadem Altunizade Hastanesi, Radyasyon Onkolojisi

ufuk.abacioglu@acibadem.com



MR Kılavuzluğunda Tedavilerin 
getirdiği avantajlar

Görüntüleme1.

Adaptif Plan2.

Tümör takibi3.





IGRT Yöntemleri



IGRT Yöntemleri

Çoğunlukla X-ışını tabanlı
Yumuşak dokular için 

suboptimal



MR öncesi en iyi IGRT yöntemi… 



Hedefi tam görememenin telafisi

Sağlıklı dokuyu 
içeren marjinler 
verilmesi

Tümörün 
yerleşimini 
tahmin etmek 
için marker’lar

Tedavi sırasında 
hastanın 
pozisyonunu ve 
hareketini takip 
etmek için  
eksternal 
sistemler

İmmbolizasyon 
için fiksasyon 
cihazları



GÖRMEK !!!
CERRAHLARIN AVANTAJI 

Surgeons cut open patients 
and see all of the motion and 

treat around it. 

MRIdian LINAC brings real-
time MRI vision to Radiation 

Medicine.
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Stereotaktik Radioterapi

Kolay 

Brain tumors
Head & Neck Tumors
Peripheral lung 
Bone mets

Zor 

Liver mets / HCC
Prostate  cancer
Tumors close to 
diaphragm/heart
Adrenal tumors/mets

Çok zor

Pancreas
Biliary track tumors
Liver mets/HCC
Central lung
Kidney tumors 



MRG Linac Tarihçesi
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MR-guided RT System: MRIdian



The MRIdian LINAC System



ViewRay MR LINACs



İlk hasta alımı 10 Eylül 2018
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COMPACT 
6 MV LINAC
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*SmartVISION™ is 510(k) pending clearance and not available for sale.



0.0T 0.35 T 1.5T

Electron Return Effect Increases with Magnetic Field 

Bigger is Not Always Better: 0.35 T vs 1.5 T 

Electron Return Effect: return of electrons to the tissue at the beam exit 
point, leading to increased dose



Görüntüleme Kalitesi 0.35 T

Apex of
prostate

Neurovasculr 
bundle

Marginal zone

Peripheral 
zone

Fibromuscular zone

Liver Pancreas Lung



Serbest Solunum ile MR görüntüleme



Free Breathing

Breath Hold



MRIdian MRI MRIdian MRI MRIdian MRI

Onboard CT

Tumor



Here’s how MRIdian® Vision makes a difference

MRIdian – MRI based setup

Align

Most accurate soft tissue 
alignment today
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Track

*Washington University 

MRIdian® - MRI based tracking

See what you treat 
while you treat it

FX 1 CINE

GTV 
PTV 
STOMACH

Adapt

ORIGINAL FX 1 ADAPTED

MRIdian® - MRI guided On-table Adapting

Make changes to match 
daily soft tissue anatomy

Adapted Original Stomach (FX 
1) 



Original Plan vs Predicted Plan w/o adaptation

Original Plan  .…..
Predicted



Adaptive Plan vs Original Plan

Original Plan      .…..
Adaptive Plan



OAR and Coverage violation 
Decision for ADAPTIVE PLAN 

Reoptimization 
After ADAPTIVE PLAN









Visual Coaching for Respiratory Gating



MR-Guided Radiotherapy 
Daily Treatment Workflow

Align

Adapt

Track



MR-Guided Radiotherapy Workflow

MR-guided 
tumor setup

Adaptive 
planning

Online 
guidance

Gated delivery

Pilot MR
Scan

High Res. 
MR-scan

 Set-up on 
GTV

Positioning



MR-Guided Radiotherapy Workflow

MR-guided 
tumor setup

Adaptive 
planning

Online 
guidance

Gated delivery

Electron 
density check

Predict Dose
“Plan of the day” 

Deform & 
Recontouring

Better
plan

QA

Reoptimization
of baseline plan

Treat



MR-Guided Radiotherapy Workflow

MR-guided 
tumor setup

Adaptive 
planning

Online 
guidance

Gated delivery

Electron 
density check

Predict Dose
“Plan of the day” 

Deform & 
Recontouring

Better
plan

QA

Reoptimization
of baseline plan

Treat



MR-Guided Radiotherapy Workflow

MR-guided 
tumor setup

Adaptive 
planning

Online 
guidance

Gated delivery

Online Real 
Time Tracking

Gated vs Non-
gated Delivery 

Boundary 
 GTV / OAR

Treat & Track



MR-Guided Radiotherapy Workflow

MR-guided 
tumor setup

Adaptive 
planning

Online 
guidance Inhale – Exhale 

Breath Hold

Gated vs Non-
gated  

Gated delivery

Free Shallow 
Breathing

Audio Coached 
Treatment

Patient 
Controlled 

(Visual 
Assisted)



Original Plan Day of Treatment Adapted On-Table

* Henke et al. Int J Radiation Oncol Biol Phys, Vol. 96, No. 5, pp. 1078-1086, 2016 

Adaptive Treatment Planning
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Adaptive Treatment Planning



5x1000 cGy



5x725 cGy



Pelvic LN
Re-RT
3x1000 cGy



Deep Inspirium vs End-Exhale 



September – December 2018
Patient Distribution (33 patients/38 fields/ 208 fractions)



September – December 2018
Patient Distribution (33 patients/38 fields/ 208 fractions)



September – December 2018
Patient Distribution (33 patients/38 fields/ 208 fractions)

Median Range

Dose per 
Fraction
(Gy)

7.25 cGy 2.5-18

Total Dose
(Gy) 36.25 21-70

Fraction 
Number 5 3-28



SBRT vs IMRT vs 
Conventional Radiotherapy

95%

5%

43%

57%

35%

65%

46%

7%

47%

30%

22%

48% 45%

4%

51%

* As reported by institutions or centers shown here 3D Conf IMRTSBRT



Prostate Cancer
SBRT 5x725 cGy

With or without 
Urtehral 
Sparing



Liver Metastasis  - 2 Lesions
SBRT 5x1000 cGy 



Liver Metastasis 
SBRT - 8 x 750 cGy  





Post SBRT 3. month - CR



Overall Tx Time for 8 Fractions





Pancreatic cancer, local recurrence 
after Sx+CT+RT



Ovarian ca, Liver met



Invisible Liver Metastasis

0 dk



0-27 Minutes After Gadoxetate (Primovist)

Previous RF Site

Liver met close to Porta

0’ 10’

17’ 27’



Post SBRT 3 months - CR



Oligometastatic Lung adenoca
SBRT



Oligometastatic Lung Adeno ca
Response 3 Months Later



Pancreatic Cancer – SBRT 5 x 800 cGy 



Ampullary Cancer, Postop Recurrent
SIB: 4/3 Gy x 15 Fr: 60/45 Gy + Capec.



SCLC, rectus muscle met
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Online Tumor Tracking
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Lung Tumor Localization and Real-Time Tracking on MRIdian 
Fx 1 Fx  17

Lung Cancer
Adaptive Radiotherapy



Pancreatic Cancer 
Tumor Tracking



Pancreatic Cancer 
Tumor Tracking

PTV
Fiducial

PTV
GTV

Real Time Online MRI 
ImagingCBCT  vs MRI IGRT



Prostate Cancer SBRT
3625 cGy / 5 Fr

Planning CT

Real-Time Online 
Tracking

Flatulation during treatment 
and halting the treatment



Teşekkürler

ufuk.abacioglu@acibadem.com 


