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PET/MR’da MR’In Rolii

e Anatomik lokalizasyon

e Atenuasyon dizeltme

e Doku karakterizasyonu




FIGURE 2. A 54-y-old man with gingival SCC arising from maxilla.
Axial contrast-enhanced CT (A) shows poorly delineated soft-tissue
mass (arrow) adjacent to right maxillary bone, which is clearly
depicted on axial contrast-enhanced fat-suppressed T1-weighted
MR image (C). "®F-FDG PET/MRI (D) facilitates more precise
metabolic—anatomic allocation of "®F-FDG-avid mass than does
18F-FDG PET/CT (B).

FIGURE 3. A 66-y-old patient with SCC of tongue. Axial whole-
body '8 F-FDG PET/CT (B) shows '8F-FDG-avid lesion of tongue
(arrow) without identifiable anatomic correlate on dedicated axial
contrast-enhanced neck CT (A). Axial fat-suppressed T1-weighted
MRI (C) shows contrast-enhancing mass of base of tongue (arrow-
head). PET/MRI (D) shows that this tumor corresponds to '8F-
FDG—avid lesion known from PET/CT.




FIGURE 1. A 54-y-old patient with cerebral metastases from cancer of unknown primary. (&) Large left-hemisphere metastasis (black
arrow) is visible on (from left to right) axial contrast-enhanced CT, '®F-FDG PET, PET/CT, axial contrast-enhanced MRI, and PET/MRI,
whereas smaller metastasis of left frontal lobe (white arrow) is visible solely on MRI and PET/MRI. Location of this metastasis directly
adjacent to highly '®F-FDG-avid cortex leads to problems with diagnosing this lesion on '®F-FDG PET scan. (B) Another subcentimeter-
sized metastasis of right temporal lobe, clearly visible on MRI and PET/MRI of same patient (arrowhead), was only retrospectively seen as
faintly increased 18F-FDG activity on '®F-FDG PET and PET/CT because of lack of anatomic correlate on CT.




PET/MR’da PET’in Rolii

e Uzaysal rezollisyon daha iyi
e Sacilim daha az

e Olciilebilirlik (SUV)




FIGURE 4. A 72-y-old patient with bronchial carcinoma of right
hilum. Metastasis of right lung (arrows) found on CT (A) was con-
firmed by ) F-FDG—-avid lesion on axial "*F-FDG PET/CT (B). This
metastasis is hardly visible on whole-body MRI using half-Founer,
single-shot, turbo spin echo sequence (C), demonstrating superior
contrast of lung tissue provided by CT. PET/MRI (D) demonstrates
metastasis with increased "8F-FDG uptake.




PET/MR

Onkolojik olgularda;

e tani (metabolik karakterizasyon)
¢ tedavi

e evreleme

e tedavi yaniti




Avantajlar

e PET/MR’da radyasyon dozu PET/BT’den daha
az
e PET/BT ile karsilastirildiginda

¢ Doku karakterizasyonu daha iyi (bas-boyun,
karaciger, meme ve pelviste)

e Ozellikle pediatrik hastalarda 6nemli
e Radyasyon dozu daha az
e Doku karakterizasyonu daha iyi (yag dokusu az)




PET/MR

e Hedef volimiin daha iyi tanimlanmasi

¢ RT planlamasina 6zgu goruintiileme sayisinin
azaltilmasi

e Multiparametrik fonksiyonel goriuntlileme
(vaskiilarizasyon, metabolizma, perflizyon,
hipoksi)

e Radyoterapinin kisisellestirilmesi
o Adaptif radyoterapi




Fig. 1 Combined [**Ga]-DOTA

ing PET/CT (b) of a 67-year-old meningioma panent
treatment plan, where T2-MRI information as well as DO
uptake were used to create the gross target volume (GTV). PET/MRI.
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Fig. 2 Simultaneous ["*F]-FDG PET/MRI of a 41-year-old patient a total dose of 60 Gy to the PTV is shown in (¢). Regions of interest:
with sinus cancer (a) and corresponding PET/ (b). GTV was PTV (red), brain stem (dark green), brain (light blue) (color figure
contoured on both T2-STIR MRI and i PET data. IMRT plan with online)
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Fig. 3
MRI of a
cancer: Combined |”
(CHO) PET/MRI (a),

reighted TSE MRI (b
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(color figure online)

Due to its intrinsic capacity for multi-parametric imag-
ing, hybrid PET/MRI l‘l‘ld\ be a major step towards indi-
idualized and pers RT in the near future.
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Figure 2. Sagittal PET/CT and PET/MR images of a patient with cervical cancer (yellow arrow) and one pathological
pelvic lymph node (green arrow): A: CT-scan, B: FDG-PET scan performed on the PET/CT scanner, C: Fused PET/
image -note the mismatch between the bladder on CT and PET due to the difference in uptake time, D: MR-scan,
T2 weighted, E: PET scan acquired simultaneous with MR, F: fused PET/MR image -note the perfect fit with bladder
on MR and PET.
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Teknik Problemler

e Hasta pozisyonu (MR uyumlu immobilizasyon
aletleri)

e Modern RT ile geometrik keskinlik birkag¢
mm, planlama sistemine entegre edilen
goriuntulerin yuksek uzaysal rezolusyonu
olmali

e Kantitatif PET ve MR fonksiyonel goruntuleri
dose painting RT planlamasinin temeli; ancak
Olcum hatalarinin direkt doz dagilimini
etkileyecegi unutulmamali. PET icin bircok

|

alisma var, ancak halen MR icin veterli degil




Sonug

PET/MR yeni goriintiileme
Fonksiyonel-anatomik gorintileme ve en az radyasyon
dozu

Tum viicut PET/MR sistemi, PET sisteminin molekiiler
goruntlileme ozelliklerini MR sisteminin ustlin yumusak
doku kontrasti ile birlestirme

PET/MR endikasyonlari tanimlanmali

PET/CT’ nin heniiz yerini alabilmis degil

Gelecekte; Kisiye 6zgu RT planlamasi ve dose painting RT
Etkinlik-Maliyet analizi

Prospektif klinik calismalar







