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Bas Boyun Kanserlerinde
Goruntilemede Gilncel Yaklasimlar

Dr. Akin Yildiz
Medstar Antalya Hastanesi

Goruntuleme Yontemleri

Kontrast ¢ozunulrlik

» MR

Uzaysal ¢ozinurlik

» BT

Metabolik ¢ozinurlik
» PET

Temporal ¢ozinurlik
» USG
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EVET AMA
PiYASAYA ONCE
SUNU SURERiZ. HERKES
ALINCA DA BUNU
_\ ORTAYA CIKARTIRIZ.

PET/MR  PET/CT

Gorunttulemeden ne bekleniyor?

Lezyon var mi? e Tani

Malign mi ? ¢ Ayirici tani
VEITGIENE RS o Evreleme

Malign doku kaldi mi? XAl RS
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Gorunttlemeler ne sagliyor?

Primer odak saptama

Tamorin karakterizasyonu

Lenf nodlarinin degerlendirilmesi
Uzak metastaz

Prognostik bilgi

Tedavi plani

Tedavi yaniti

Niks veya rezidiiel hastalik

ikinci primer

Gorunttlemede neyi ariyoruz?

Yer kaplayici lezyon e Lokalizasyon, Boyut, Submukozal yayilm
Yag planlari ¢ Uzanimlar, Silinme, Yer degistirme, Perindral yayilim
Kemik ve kartilaj ® Destruksiyon, Ekspansiyon, Skleroz
Dansite degisiklikleri « Kalsifikasyon, Ossifikasyon, i¢ yapi
(Gl ER RN ERIEN o Dansite degisikligi, Perflizyon
VEHCIEAEIERREEE 58 o 180-270 derece
Patolojik lenf nodlari ¢ Boyut, karakterizasyon, metabolik aktivite

Metabolik aktivite ¢ Nekroz, prognoz, malign-benign

ikinci primer ® Bas boyun, akciger, 6zefagus
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Hangi gortinttileme? Ne zaman? NCCN 2012

T1-2, NO S of Primary and Neck (OR-2

+H&P including a complete head and neck
irror and fiberoptic examination
ally indi

of Primary and Neck (OR-3

T with contrast and/or MRI with contra:
of primary and neck as indicated
« Consider positron emission tomography
(PET)-CT for stage lll-IV disease® See Treatment of Primary and Neck (OR-3)
mination under anesthesia (EUA)
en , if indicated
«Preanesthe
» Dental/prosthodontic evaluation,
including jaw imaging as indicated T4a, any N ———— See Treatment of Primary and Neck (OR-3)
« Nutrition, speech and swallowing
evaluation/therapy as indicated ®

Multidisciplinary consultation as indi Tdb, any N,
or
Unresectable nodal diseas: » See Treatment of Very Advanced Head and Neck
Cancer (ADV-1)

or
Unfit for surgery

NCCN, Kemoterapi ve Radyoterapi sonrasi

Persistent CT and/or MRI with
i contrast (4-8 weeks)
Consider PET/CT progression

No lymph node or node <1
PET/CT negative®

o Observe

4-8 weeks Individual decision:
After e Lymph node <1 cm; 8 T
chemalRT{ =5 :zzle(;aslmenl as PET/CT? (suggest PETICT positive* g::::;:ronrn':::::rlv:s:fl:on
or RT : full dose CT + 1V 3

appropriate contrast) at Observe or Neck dissection:
minimum 12 weeks Lymph node >1 cm; ::ons'u:ler ukrasound FNA

iy g
RETICT:negative « Consider amount of nodal
regression

Neck

If response ——» Lymph node >1 cm;
PET/CT positive?

contrast at 6 weeks
(if PET unavailable)

CT andlor MRI with K Imaging negati Observe

Imaging positive Neck di




NCCN 2012 okkult primer

H&P and
Complete head
and neck exam
with attention
to skin;
palpation of the'
base of tongue
and
oropharynx;
mirror and
fiberoptic
examination as
indicated to
visualize
nasopharynx,
oropharynx,
hypopharynyx,
and larynx

Squamous cell
carcinoma,
adenocarcinoma,
and anaplastic
epithelial tumors?

+ Choet g ——
*CT with contrast or MRI with

WORKUP

gadolinium (skull base through
thoracic inlet)
+PET/CT scan as indicated

cell or undifferentiated histology ©
+Thyroglebulin and caleitonin
staining for adenocarcinoma and
anaplastic undifferentiated
tumors
See NCCN Guideli for

Lymphoma
Fine needle
—+ |aspiration
(FNA)?

Thyroid ———

Melaneoma ———

PET/CT ne zaman?

T 1: Onerilmiyor

T 2: Tartismali

Nodal metastaz

e 4 ten fazla

* Bilateral

® 6 cm Uzerinde

e Seviye IV tutulumu

ikinci primer kanser k

Non-Hodgkin's Lymphemas

See NCCN Guidelines for
Thyroid Carcinoma

Systemic work-up per
NCCN Guidelines for Melanoma
+Skin exam, note regressing lesions

25.04.2013

Treat as
Prima appropriate
fl:tundry See

Guidelines

Index)

Primary
not

round® Treatment

(0CC-2)

See Primary

Therapy for
Melanoma

MM-4]
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Bilgisayarli Tomografi

Kalsifikasyon

Kartilaj, kemik invazyonu
Vaskiler lezyonlar
MDCT: multiplanar
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Manyetik Rezonans Goruntileme

Tumor-kas-sekresyon ayirimi
Perinodral yayilim
intrakranial uzanim

Kemik iligi

Submukozal yayilim
Radyasyon yok

Dental artefakt az




BT ve MRG’nin Dezavantajlari

e Klicuk lezyonlar

e Blyuk lenf nodlari

® Bozulmus anatomi

e TUm vicut inceleme

Pozitron Emisyon Tomografi/CT

Metabolik Hibrid

Cancer Cell

“NGF-88, EGFR

25.04.2013
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PET/CT

Avantajlar Dezavantajlar

Morfoloji bagimsiz Fonksiyonel aktivite
Tam viicut Benign ve infeksiyoz

Erken saptama Disuk grade

Kombine

degerlendirme e

A

Evrelemede PET/CT

Yeni metastaz
odagi

* % 20

T evrelemede

BT ve MRG ile benzer dogruluk
Sensitivite % 85 (benzer)
Spesifisite % 67 (yiksek)

Evre degisimi ikinci primer

* % 30 *% 10
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Bas boyunda nodal evreleme

Bas Boyun Nasopharyngeal cancer

N 1 o Tek ipsilateral <3 cm
Ayni taraf <6 cm

o Tek ipsilateral 3-6 cm

e Multiple ipsilateral < 6

m Bilateral <6 cm

 Bilateral or kontralateral
<6cm

N3a >6cm
« Herhangi LAP> 6cm N3b supraklavikular

14
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Submaxillary 0%

Clinical Anatomy 25:54-71 (2012)

Standart nodal degerlendirme

» Boyut (uzun transaksial ¢ap)
» Seviye lve ll: 15 mm
» Digerleri: 10 mm
Kontur
Nekroz
Sekil
Yagh hilus
Heterojenite
Kiimelenme

15
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Nodal metastaz sikligi

Lenf Nodlari

Klinik degerlendirme

» % 15-20 YN

» % 30-50 YP

<10 mm % 20 metastaz
>10 mm % 40 benign
Elektif boyun disseksiyonu

» % 75 i negatif

Standart boyun disseksiyonu
» LV, IV ve retrofarengeal icermez
Rezektabilite

» Vaskiler invazyon

» Ekstranodal yayilim

16



MR meta-analiz
Sensitivite % 76

Spesifisite % 86
Acad Radiol. 2012 Mar;19(3):331-40.

Imaging modality Mean sensitivity 95% CI

Mean specificity 95% CI

0.81 (0.68-0.90)
0.87 (0.76-0.93)
0.81 (0.65-0.91)
USgFNAC 0.80 (0.57-0.92)
USPIO-MRI 0.74 (0.44-0.91)

0.76 (0.62-0.87)
0.86 (0.74-0.93)
0.63 (0.43-0.80)
0.98 (0.93-0.997)
0.88 (0.66-0.96)

European Journal of Radiology 64 (2007) 266—272

25.04.2013
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PET/CT nodal degerlendirme?

Normal anatomik veya
fizyolojik alanlar disinda SUVmax

kan havuzu veya komsu SUV > 2.5 dogrulugu %
yumusak dokulara gore 77

artmis fokal tutulum

PET/CT ile nodal evreleme

Sensitivite | Spesifisite % 20 yeni
% 79 % 90 lezyon

18



Lenf nodlarinda gorintileme

Diagnostic methods
compared

No. of studies
(references)

Independent estimates (95% CI)

Likelihood ratio (95% CI)

Sensitivity

Specificity

LR+

LR—

ct
*F-FDG PET
MRI
“F-FDG PET
CT + MRI
“F-FDG PET
USFNA
“F-FDG PET

16 (20,21,23,24,26,28,31,
32,36,40,43-47,49,50)

9(20,21,24,31,40,43,
44,47,48,51)

4(19,27,34,47)

4(20,21,25,39)

0.74(0.61 to 0.83)
0.82 (0.72 to 0.89)
0.78 (0.54 to 0.92)
0.78 (0.64 to 0.87)
0.66 (0.44 to 0.82)
0.73 (0.58 to 0.84)
0.42 (0.01 to 0.97)
0.45 (0.27 to 0.64)

0.76 (0.68 to 0.83)
0.86 (0.78 to 0.91)
0.80 (0.67 to 0.88)
0.85 (0.79 to 0.90)
0.76 (0.53 to 0.90)
0.89 (0.84 to 0.93)
0.96 (0.76 to 0.99)
0.88 (0.76 to 0.95)

3.12(2.32 to 4.21)
5.64 (3.61 to 8.83)
3.86 (2.01 to 7.38)
5.07 (3.47 to 7.41)
2.73(1.43105.19)
6.85 (4.50 to 10.42)
10.87 (0.51 to 230.6)
3.79 (1.49 to 9.60)

0.35 (0.23 to 0.51)
0.22(0.14 10 0.34)
0.27 (0.10 t0 0.70)
0.27 (0.16 to 0.44)
0.45(0.28 10 0.72)
0.30(0.18 t0 0.49)
0.61(0.12t03.19)
0.63 (0.42 to 0.92)

J Natl Cancer Inst 2008;100: 712 — 720

Meta-analiz

25.04.2013
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Klinik NO hastalikta PET/CT

Malignite olasiligi % 25

I

-----Kyzas-PA et-al: 18 F-Hueredeoxyglucose Pesitron-Emission-Tomegraphy to Evaluate Cervieat Node-Metastases- it Patients ---------
} With Head and Neck Squamous Cell Carcinoma: A Meta-analysis. J Natl Cancer Inst 2008;100: 712 — 720.

20
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Klinik NO hastalikta PET/BT ye gore yaklasim

PET (-) ise
NPV: % 96

T3-4

Boyun disseksiyonu yapilir

PET/CT boyun disseksiyon kararini
degistirecek dogrulukta degildir

USG-FNA
Sensitivite % 43-89
Spesifisite % 98
Nondiagnostik % 5-16

21



Sentinel lenf nodu

NO ve erken evre

» Preop lenfosintigrafi

» intraoperatif mavi boya

» Gamma probe

Orta hat ve ipsilateral N+ ise
» Karsi taraf igin

NPV % 95

Sensitivite % 95

SPECT/CT

Uzak Metastaz

25.04.2013
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Uzak Metastaz

Metastaz alanlari
» Akciger

» Kemik

» Karaciger

ikinci primer

» Bas boyun

» Akciger

» Ozefagus

Uzak metastaz saptama

18FDG-PET/CT
% 13.7
Olgu sayisi: 1147

Sensitivite 0.83
Spesifisite 0.96

Geleneksel yaklasim: %44 % 96

3

»

» Meta-analiz:
3

3

Laryngoscope. 2012 Sep;122(9):1974-8.

25.04.2013
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'SEDG-PET/CT for detecting distant metastases and second primary cancers
in patients with head and neck cancer. A meta-analysis

Subgroup analysis of "*FDG-PET/CT in the selected studies.

Type of Staging

Study (n) No. of patients Sensitivity (95% CI7)

specificity (95% CI)

Initial staging and restaging
Initial staging
Restaging

8
5

824 0.882 (0.798-0.939)
452 0.888 (0.797-0.947)

Nasopharyngeal cancer and all other sites of HNC

Nasopharyngeal Cancer
All Other Sites of HNC

6
7

588 0.881 (0.792-0.941)
688 0.888 (0.803-0.945)

0.951 (0.932-0.965)
0.951 (0.924-0.970)

0.971 (0.953-0.984)
0.933 (0.910-0.952)

G.-Z Xu et al. /Oral Oncology 47 (2011) 560-565

Nuks-rezidi degerlendirme

25.04.2013
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Rezidiel/nlks

Tum alanlar 73%-100%, 57%-100%
Primer lezyon niiksl 94 82

Nodal metastaz niiksl 74 88

Spesifisite

o Lokal
* Bolgesel
e Uzak

Tedavi sonrasi yaklasim

Radyoterapi/ Kemoradyoterapi

4-8 haftada khinik degerlendirme kusku halinde BT, MR
10-12. haftada PET/CT

Primer lezyon alaninda Lenf nodlarinda
Klinik kugku veya PET(+) Klinik kugku veya PET(+)

2/12 ay sonra PET ) .
Boyun disseksiyonu

Biopsi Biopsi (-)

Biopsi (+) Morfolojik detay gerekirse BT/MRG

Kurtarma cerrahisi

iew and meta-analysis of the role of positron emission tomography in the follow up of head and neck squamous cell
y or chemoradiotherapy. Clin. Otolaryng 0-222

25
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ikinci primer

26
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Dil ca, ikinci primer akciger adeno ca

27
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Nazofarinks ca, ikinci primer akci{ger ca
1 "i”

1- ‘l‘

28
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Prognoz belirleme

Prognoz belirlemede PET/CT

SUVmax

Yuksek SUV:
Daha yogun
tedavi Esik deger?
gereksinimi?
Adjuvan KRT?

1 birim SUV
Bagimsiz artist % 10
gosterge nuks riski
artisi

Torizuka T, Tanizaki Y, Kanno T, Futatsubashi M, Naitou K, Ueda Y, Ouchi Y. Prognostic value of 18F-FDG PET in patients with head and neck
squamous cell cancer. Am J Roentgenol. 2009 Apr;192(4):W156-60.

29



SUVmax prognostiktir

Author

Follow-up (years)

26 calisma
1,415 hasta

Endpoints Cut-off value

Linecker et al. (2008)
Allal et al, (2004)

Byu . (2008)
Suh et al. (2008)

Liao et al. (2009)
Thorwarth et al. (2006)
Schwartz et al. (2004)
Minn et al. (1997)
Hoshikawa et al. (2009)
Roh et al. (2007)
Okada et al. (1994)
Kunkel et al. (2003)
Machtay et al. (2009)
Dibert et al. (2005)
Xie et al, (2010)

Rege et al. (2000)
Kim et al. (2008)

Lee et al. (200%)
Torizuka (2009)
La et al. (2009)
Halfpenny et al. (2002)

L5
4
3
3
5

Unclear

Unelear
3

Unclear

0§

DFS, 0§, LC
08

0s

DFS, 08, LC
LC

DFS

os

LC

DFS

0s

o0s

DFS, 0§

LC

DFS, 0§

LC

DFS

DFS

Lc

DFS, 08, LC
0s

J Cancer Res Clin Oncol (2011) 137:1085—

Prognozda Diffiizyon MR

0.63x103 mm2/s

0.99 x103 mm2/s

AIJNR Am J Neu

1 Tumor volume before treatmem<9000mm3
L‘L

Local control (%)

Tumor volume before treatment=9000mm?

10 40

20 %
Follow Up (months)

ADChigh before treatment<0.86 x10 *mm?/sec

Local control (%)

adiol 32:1904 —910, Nov, 2011

25.04.2013
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Tedavi yaniti degerlendirme

Tedavi sonrasinda goriintiileme CT ve MRG

Deri ve plastismada simetrik kalinlasma
Yagli dokuda retikiilasyon

Retrofaringeal 6dem

Tukrik bezlerinde boyanma, boyut degisimi
Lenfatik doku atrofisi

Faringeal mukozal kalinlasma, boyanma
Larinkste kalinlasma, ¢evre dokuda yag artisi

31
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Tedavi yanitinda PET/CT?

PET/BT sonucuna Te\;jaarvilsy: tzlr'zlz/;?t
NPV % 96 gore bekle-gor " 15€ B
disseksiyonu
yaklasimi? o "
onleyebilir

Yanit olcitleri

Boyut Progresyon

» RECIST » PERCIST, SUL
Metabolik » >30%
» PERCIST » Yeni lezyon
» EORTC » TLG >75%
» 1999 EORTC
» >% 25
» Yeni lezyon

32
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Tedavi yanitini degerlendirme

33
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Tedavi Oncesi ve sonrasi

34
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LCCEVIRERIEINE

35
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Radyoterapi planlamada PET/CT

Avantajlar

® 3 boyutlu tanimlama

® % 30 RT alan veya doz azalma
 Toksisitede azalma

e Hipoksi icin PET/CT: Cu 64 ATSM

Dezavantajlar

e Standardizasyon yok (% 407?)
e Gozlemciler arasi fark ylksek

® Yasam sliresine katkisi
bilinmiyor

Radyoterapi planlama: yontem?

Turuncu
SUVmax: 2.5
Sari
SUVmax: % 40
Kirmizi
CcT
Yesil
gorsel PET
Mavi
Adaptif esik
deger

36



Primeri bilinmeyen bas boyun kanseri

Primeri bilinmeyen kanser

Panendoskopi ve randomize biyopsi

» Sensitivite % 40

Negatif geleneksel calisma

FDG-PET

» Sensitivite % 88 Spesifisite % 75

4

» Negatif PET poizitif operatif endoskopi % 16

Rusthoven KE, Koshy M, Paulino AC. The role of fuorodeoxyglucose positron
emission tomography in cervical lymph nodes metastases from unknown
primary tumor. Cancer 2004;101:2642-9.

25.04.2013
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Primeri bilinmeyen timor

Fleming AJ et al. The clinician’s expectations from the use of positron emission tomography/computed tomography scanning in untreated and
treated head and neck cancer patients. Curr Opin Otolaryngol Head Neck Surg 2008,16:127-134.

38
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Yeni Yaklasimlar

CT perflizyon

Benign

Eur Radiol (2013) 23:163-173

39



Nodal evrelemede Difflizyon MR

Metastatik lenf nodu Normal lenf nodu

Radiology 2009; 251:134-146

Tedavi yanitinda Difflizyon MR

Lokal kontrol Rezidii timor

Eur Radiol (2010) 20: 2213-2220

25.04.2013
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SUVmax ve ADC

Ters korelasyon

Hastaliksiz sag kalim ile
iliskili

Clin Nucl Med 2012;37: 475480

PET/MR

T evrelemede

» Yumusak doku kontrasti
N evrelemede

» PET/CT ile benzer

M evrelemde

» Beyin ve karaciger

41
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3T tum vucut MR

3T MR ve PET/CT
Olgu bazinda benzer sonuglar
Sensitivite % 77
Spesifisite % 98

Pretreatment evaluation of distant-site status in patients with nasopharyngeal carcinoma: accuracy of whole-body MRI
at 3-Tesla and FDG-PET-CT. Eur Radiol (2009) 19: 2965-2976

DNA replikasyonu: Flor-18 fluorothymidine

42
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Hipoksi: Cu64 ATSM, Flor-18 fluoromisonidazole

. ‘ Kd

¢ n-l;l 'K

tesekkurler

VALLA RONTGENE
GEREK YOK, Bl VESIKALIK
GEKTIRSENIZ YETER..
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