Nukleer Tip (PET/BT ve V/Q)

Dr. Murat Tuncel



PET/BT Sunum plani

Fizyolojik ve benign tutulumlar

Akciger PET-BT timor gorintulemede 6zel durumlar
PET-BT’nin katkilari ve limitasyonlari

KHDAK’da PET-BT



Fizyolojik ve benign tutulumlar



Kahverengi yag dokusu
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Kemik iligi aktivasyonu




Solunum kaslari




Intra-artriyal septumun lipomatoz hipertrofisi

B31s

4.00 mm

2.0sp
SFOV 50.0 cm W: 400
-668.10 P L:40 z
HYBRID_CT Transaxials PT Transaxials
A DFOV 62.2 oml
Im: 184
DFOV 389 cm
B31s

)
=

~ o
\ S _”
N - -
D ”
~— <./
~ o
2.0sp
SFOY 500 cm W: 500
-668.10 L: 750

HYBRID CT + PT Transaxials



e Brainstem

(L)JVN

(R)BCA/

\k\‘

Ty
‘__lf——ﬁ Ligamentum

arteriosum

————e (LJRLN

ae

4

14




Hiperglisemi




Ekstravazasyon




FDG emboli




Talk plorodez




Sarkoidoz




Sarkoidoz




Tuberkuloz




Akciger PET-BT tUumor
goruntulemede 6zel durumlar



Karsinoid




Schwannom




Post-obstruktif pnomoni







KHDAK'da PET-BT



PET temel teknik ozellikler



SUV

Dekay dizeltmeli aktivite x viicut agirhgi/ enjekte edilen aktivite

Etkileyen faktorler

* Kan glukozu

* Enjeksiyon teknigi
 Cekim zamani

e Rekonstruksiyon tipi

e Atenuasyon duzeltmesi....
* Lezyon yapisi, boyutu

* Agresivitesi
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Parsiyel hacim etkisi

* Fantom 6 kire
(4, 3, 2.5,2,1.5ve 1.25 cm ¢ap),

Kire [18F]-FDG aktivitesi : 15 kBg/ml
Zemin aktivite: 1.8 kBg/ml,
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Adenokarsinoma
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Solitary pure <6 mm No routine follow-up
gr':'”"d'9|355>< CT at 6-12 mo to confirm no growth or

nodules 26 mm change in solid component, then CT
every 2 y until 5y

Incidental No routine follow-up

finding: Solitary
subsolid part-solid
nodule(s) nodules * CT at 3-6 mo to confirm no growth or change in solid
on chest CT component, then annual CT for5y -
* If solid component =6 mm, consider PET/CT" or biopsy

* CT at 3-6 mo
¢ If stable, consider CTat2and 4y

Multiple

subsolid

nodules = CT at 3-6 mo

» Subsequent management
based on most
suspicious nodule(s)




Subject of anticles/ No. of articles’ Totalno.  Smdy design Important findings and results Evidence
first author and year [ref ] modality of patients level

PET(—CT) in SPN 14 1,847 3 prospective PET-CT can rule out malignancy
ipooled resulis) 11 retrospective in a solid SPN due to high sensitivity,
and reduces need for biopsy if negative
because of higher specificity than CT
{recommendation level A)
Fletcher 2008 [26] PET Prospective Sensitivity PET vs. CT 92 % vs. 96 %
Spedficity PET vs. CT 82 % vs. 41 %
Christensen 2006 [32] PET Rerospective  Sensitivity PET vs. CT 96 % vs. 100 %
Spedficity PET vs. CT 76 % vs. 29 %
Harders SW 2012 [27] PET-CT ) Prospective Sensitivity PET-CT vs. CT 97 % vs. 93-96 %
Spedficity PET-CT vs. CT 47 % vs. 34-53 %
Kagna 2009 [33] PET-CT ] Rerospective  Sensitivity PET-CT vs. CT 94 % vs. 97 %
Spedficity PET-CT vs. CT 70 % vs. 48 %
Jeong 2006 [38] PET-CT Retrospective  Sensitivity PET-CT vs. CT 88 % vs. 82 %
Speaficity PET-CT vs. CT 77 % vs. 66 %%
Kim 2007 [37] PET-CT 2 Rerospective  Sensitivity PET-CT vs. CT 97 %% vs. 93 %
Spedficity PET-CT vs. CT 85 % vs. 31 %
¥1 2006 [29] PET-CT Retrospective  Sensitivity PET-CT vs. CT 96 % vs. 81 %
Speaficity PET-CT va. CT 88 %0 vs. 93 %
Bar-Shalom 2008 [36] PET-CT ) Rerospective  Sensitivity PET-CT 96 %
Speaficity PET-CT 83 %
Nomori 2004 [28] PET Prospective Sensitivity PET solid SPN> 1 cm 90 %
Specificity PET solid SPN=1cm 71 %
Sensitivity PET GGO= 1 cm 10 %
Specificity PET GGO =1 cm 20 %
Herder 2004 [35] ) Retrospective  Sensitivity SPN PET=1 cm 93 %
Specificity SPN PET<1 c¢m 77 %
Dewan 1995 [39] ) Retrospective  Sensitivity PET 100 %
Speaficity PET 78 %

Heynemann 2002 [30] ) Retrospective  Sensitivity PET 38 %

Yap 2002 [31] ) Retrospective  Sensitivity of PET depends on BAC-component.
In pure BAC, sensitivity of PET was 33 %

Daniels 2007 [34] ) : Retrospeciive  Sensitivity PET 75 %
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<6 mm ———— No routine follow-up
. Consider CT
Low risk® 68 mm — CTatb-12mo ———» Stal:ul«e—--Elt 18-24 mo
) Consider CT at 3 mo,
Incidental i

- . PET/CT, or biopsy
finding: solid
CTat12 mo

(optional) ———  Stable —— No routine follow-up

chest CT

nodule(s) on \

Repeat CT at

CTat6-12mo ———» Stahle—h13_24 mo

High riskf

Consider CT at 3 mo,
PET/CT," or biopsy




Mediastinal evreleme

e Hassasiyet: %61-85 Ozgilliik : %79-90
e BT’de lenf nodu biiyimusse hassasiyet: %100 Ozgullik : %78

 BT'de kucuk lenf nodu: Hassasiyet: %82 ve ozgullik %93



Benign kriterler

Bilateral hiler, milimetrik LN

Primer timorden yuksek tutulum

BT’'de kalsifikasyon, hiperdens lenf nodlari
Karaciger ve dalakta kalsifikasyon

SUV: <2.5
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Mikroskopik hastalik

 Mikroskopik N2 hastalikta hassasiyet: %61 ve NOD: %87

Risk faktoru

* Adenokarsinom

 Ust ve orta lobdaki timérler
 Blyuk >3 cm, SUV >4

* Santral timor

* N1 pozitif timor

(CeCT ve PET-CT olarak NO ise EUS ve Mediastonoskopi ile N2 orani
%2,9 ve 3,7 CeCT ve PET-CT olarak N1 ise %17,6 ve 23,5)



CLINICALASSESSMENT PRETREEATMENT EVALUATION®

Stage A

(peripheral T1abc, NO} "

Stage IB (peripheral
T2a, NO)

Stage | (central T1abc—
T2a, NO)

Stage Il (T1abc—2ab,
N1; T2k, NO)

Stage lIB (T3, NO)®
Stage A (T3, N1)

+ PFTs (if not previously
done)

* Bronchoscopy
(intraoperative preferred)

= Consider pathologic
mediastinal lymph node
evaluationh.i _

« FDG PET/CT scan! {if not
previously done)

« PFTs (if not previously
done)

+ Bronchoscopy

= Pathologic mediastinal
Iymph node evaluation™

A

1

- FDG PET/CT scani (if not ||

previously done)

= Brain MRI with contrastk
Stage II, I14)
(Stage IB [optional])

. Operable —
Megative o

mediastinal |
nodes X Medically

inoperable!
Positive
mediastinal
nodes

—_— 0=

p Operable —=
Negative | /
mediastinal|{
nodes !

Y Medically |
inoperable'
N1

Positive
mediastinal|———
nodes

INITIAL TREATMENT
Surgical exploration and
resection' + mediastinal lymph
node dissection or systematic
lymph node sampling

Definitive RT including stereotactic
ablative radiotherapy (SABR)™"

See Stage NAMIB (NSCL -7
or Stage NIBAIC (NSCL-11]

Surgical exploration and
resection® + mediastinal lymph
node dissection or systematic
lymiph node sampling

Definitive
M —
SABR™

Definitive

chemoradiation™
See Stage NAIB (NSCL-7
or Stage HIBAINC [NSCL-11)

See Adjuvs
Treatment
NSCL-3)

See Adjuvant
reatment
NSCL-3)

Consider adjuvant
UVE chemotherapy?
RT including ‘ * | (category 2B) for high-
risk stages |IB-IIB9

Curvalumab”
(category 1)




Uzak metastaz

KHDAK

Evre 1: %7.5
Evre 2: %18
Evre 3: %24

M1 metastazini saptamada FDG PET hassasiyeti,
ozgulligl, POD ve NOD %83, %90, %36, ve %99’dur

KS’den Ustlin ve adrenal met degerlendirmede dogruluk
>%90
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Hassasiyet ve ozqulluk

FDG PET/CT: %93 ve %95

KS: %87 ve %382










TABLE 3
Size, Density (HU), and SUV for All Masses and for
Banign and Malignant Massas

-

A% Saparately
Lesion fyps Farameter Size (cmi) HIU

Total (m = 175) hMean 2.44
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HCC met

KHDAK met
Diger TBC, lymphoma



Gelecek



Analog PET Scan* Vereos Digital PET Scan

Vereos sensitivity gain

Up to ~ 2x greater.
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Akciger ventilasyon ve perfluzyon
sintigrafisi



Perfiizyon Ajanlari Ventilasyon Ajanlari

— Tc-99m MAA -Aerosoller (Tc-DTPA)
— Tc-99m HSA el
-Xe-133
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Click Segment to Highlight

Right Upper Lobe
1. Apical
2. Posterior

3. Anterior

Right Lower Lobe
S. Superior
Medial Basal

8. Posterior Ba:
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10. Anterior Ba
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Left Upper Lobe

11. Apical Posterior
12. Anterior

13. Superior Lingual

14. Inferior Lingual




/P sintigrafisi
‘Match’ defekt
‘Mismatch’ defekt

‘Reverse mismatch’ defekt



V/P mismatch:

* Pulmoner, lobar, segmental/subsegmental
arter PTE

 DDX: Kongenital pulmoner vaskuler
anormaliteler, venoklusif hastalik, vaskulit,
akciger kanseri veya tbc medastinal adenopati



Click Segment to Highlight

Right Upper Lobe
1. Apical
2. Posterior

Ant_Ref 3. Anterior

Right Lower Lobe
6. Superior

7. Medial Basal
Post_Ref

Posterior Basal

9. Lateral Basa

Left Upper Lobe

11. Apical Posterior
12. Anterior

13. Superior Lingual

RPO_Ref 14. Inferior Lingual

LPO_Ref




V/P match:

* Hem perfuzyon hem de ventilasyon etkileniyor.

* PE disi intrinsik akciger hastaliklari. Etken cogunlukla
hava yollari ve akciger parankimi hastalig

Reversed V/P mismatch:

* Ventilasyon perflizyondan da cok etkileniyor
* Pnomoni, KOAH



Ventilation

Perfusion \

A &

V/P- quotient

Reverse mismatch,
pnomoni, ‘Stripe sign’

Frontal

Ventilation
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PIOPED

High LR
=2 large mismatchad (V)
sagmantal defacts"

Madifiad PIOPED 1

High LR
=2 larga mismatchad (V)
sagmantal defacts®

/P degerlendirme

Parfusion-oanly modfied
FIOPED I

PE prasant
=2 large mismatchad
{0:CxR) sagmantal

Parfusion-onhy
FISAPED

PE prasant

=1 wadge-shapad
{J dafacts

dafects®

Bordadine high LR
2 larga mismatchad (W:0)

sagmeantal defacts®
Intermeadiata LA
2 moderata or 1 large mismatchad

[\:0) dafact®
Difficult to catagornzs as high or low
Bardardine low LR
1 matchad (V0] dafact, CXR-nagativa
Low LR
Monsagmeantal parfusion defects?
() dafact substantially < CXR dafact
Matched (V.0 defects, CXR-negativa
Ay numbar of small O dafects®

Mondiagnostic
All athear findings

Mondiagnostic
All othar findings

Mondiagnostic
Cannot classify as
PE-prasant or

PE-ab=ant

Mormal
Mo O dafacts

Wary low LR

Monsegmeantal’

O dafact < CXR lesion

1-3 small sagmantal®
dafacts

Solitary matchad (V:0:CXR)
dafact (=21 sagmeant] in mid
or uppar lung

Sitripa sign*

Solitary large plaural
effusion®

=2 matchad (V:0) dafacts,
ragionally nomal CxH

Mormal

Mo O dafects

PE ab=ant

Vary low probalbility

Monsagmantal

0 deafact < CXR lasion

1-3 small sagmantal®
dafects

Solitary matchad {0:CXH])
deafact (==1 segmeant) in
mid or uppar lung

Stripa sign*

Solitary large plaural
effusion®

PE absant

Mom-weadge-shaped
) dafact

Contour defact causad
by enlargad haart,
mad astinum, or
diaphragm

Mear-nomal Q

Mommal Q




Planar vs SPECT
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/P SPECT degerlendirme

 Embolizm yok: Normal perfiizyon, Mismatch olmaksizin
match veya reverse mismatch,

Lobar,segmental veya subsegmental patern gostermeyen
mismatch

 Embolizm var: Pulmoner vaskiler anatomiye uyan enaz 1
segmentte veya 2 subsegmentte V/P mismatch defekt

* Non-diagnostik: Cok sayida V/P anomalisi spesifik hastaliga
sigmayan




 Bu kurallar ile > 3000 hastada;

e NOD :97-99%, hassasiyet: 96-99% ve 6zgiillik : 91-98%,
Non-diagnhostik oranlar 1-3%

 KPETH V/P sintigrafi hassasiyeti 96% to 97% ve 6zglilliik 90%,
Kontrastl BT hassasiyeti 51%.

* V/P’nin KTEPH icin NOD > %98, hassasiyeti > %96 6zgullik >
%90






E.A, 72Y, E
10239914

-Emekli maden ocagi iscisi, gecirilmis PTE, dispne sikayeti mevcut.
-PHT, KTEPH?

Toraks BT: Sol ana pulmoner arter ve izlenebilen dallarinda emboli
yok

Sol akciger tamaminda, sag akciger Ust orta ve alt lobda
bronsiektatik alanlar

Ana pulmoner arterde genisleme
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DI56yE

D-Dimer yuksekligi BFT bozuklugu Kr 1.82 GFR 40
D dimer 4.3

Sag femoral ven tromboze



Sag akciger orta ve
alt loblarda defekt,
kama tarzinda ve
mozaik gorunum




7 ay sonra defektte
tama yakin duzelme
D-Dimer 0.8




* Akut PE sonrasi %70 -85 hasta 6-12 ay da tam
dizelme

* \//P sintigrafik calisma ile trombus ¢coztlmesi 3.
ayda pik yapar



* Tesekkurler

* muratmtx@yahoo.com
* murat.tuncel@hacettepe.edu.tr



