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TABLO DIiZiNi

Larenks kanserlerinde TNM evreleme sistemi (7. AJCC
siniflamasina gore).

Farkl1 dokular ve kanserlerdeki fizoksi ve hipoksi diizeyleri.
Grup C’deki olgularin tiimoér evrelemesi ve karakteristigi.

Serum HIF-1, -2, -3, VEBF, OPN ve MMP-9 diizeylerinin
gruplarast ve tiimor karakteristik ve evresi lizerine prediktif
etkilerinin analizi.

Larenks kanseri olgularinda sosyodemografik, klinikopatolojik ve
hipoksik/anjiyogenetik degiskenlerin onkolojik sonuglar iizerine
etkisinin log rank analizi ile degerlendirilmesi.

Larenks kanseri olgularinda sosyodemografik, klinikopatolojik ve
hipoksik/anjiyogenetik degiskenlerin sagkalim iizerine etkisinin
Cox regresyon analizi ile degerlendirilmesi.

2-y1llik genel sagkalim i¢in multivariye hazard regresyon analizi.
2-yillik hastaliksiz sagkalim i¢in multivariye hazard regresyon
analizi.

2-y1llik uzak metastassiz sagkalim i¢in multivariye hazard
regresyon analizi.

2-yillik lokorejyonel kontrol i¢in multivariye hazard regresyon

analizi.
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Sekil 1.
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Sekil 6.
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Sekil 10.
Sekil 11.
Sekil 12.

Sekil 13.

Sekil 14.

Sekil 15.

Sekil 16.

Sekil 17.

SEKIL DIiZiNi

Larenksin kikirdak yapilariin goriintimii.

Larenksin ekstrinsik ve intrinsik kaslariin goriiniimii.

Larenksin kanlanmasi ve innervasyonu.

Larenksin cerrahi anatomisinin sematik goriiniimii.

Larenks kanserinde yayilim yollar1.

Tiim6r mikrogevresinde ortaya ¢ikan hipoksinin yol actig1 baslica
mekanizmalar.

Hipoksi indusibl faktorlerin fizoksik ve hipoksik ortamdaki
inaktivasyon ve aktivasyon mekanizmalari.

Calisma grubunda serum HIF-1, -2, -3, OPN, VEBF ve MMP-9
diizeylerine gore dagiliminin analizi.

Serum HiF-1, -2, -3, VEBF, OPN ve MMP-9 diizeylerinin
sagkalima gore yapilan ROC analizi.

Kaplan-Meier testine gore 2-yillik genel sagkalim analizi.
Kaplan-Meier testine gore 2-yillik hastaliksiz sagkalim analizi.
Kaplan-Meier testine gore 2-yillik uzak metastassiz sagkalim
analizi.

Kaplan-Meier testine gore 2-yillik lokorejyonel kontrol analizi.
Larenks malign neoplazm tanili olgularda yasin genel sagkalim
tizerindeki prognostik rolii (<65 yas vs >65 yas: 2-yillik sagkalim:
%86.0 vs %65.2; p=0.24).

Larenks malign neoplazm tanili olgularda yasin hastaliksiz
sagkalim tizerindeki prognostik rolii (<65 yas vs >65 yas: 2-yillik
sagkalim: %86.0 vs %65.6; p=0.25).

Larenks malign neoplazm tanili olgularda yasin uzak metastassiz
sagkalim tizerindeki prognostik rolii (<65 yas vs >65 yas: 2-yillik
sagkalim: %86.0 vs %65.2; p=0.24).

Larenks malign neoplazm tanili olgularda yasin lokorejyonel
kontrol iizerindeki prognostik rolii (<65 yas vs >65 yas: 2-yillik
sagkalim: %86.0 vs %65.6; p=0.27).
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Sekil 23.

Sekil 24.

Sekil 25.

Sekil 26.

Larenks malign neoplazm tanili olgularda sigara kullanim
yogunlugunun genel sagkalim tlizerindeki prognostik rolii (<50
paket/yil vs >50 paket/y1l: 2-yillik sagkalim: %77.9 vs %77.9;
p=0.85).

Larenks malign neoplazm tanili olgularda sigara kullanim
yogunlugunun hastaliksiz sagkalim tizerindeki prognostik rolii
(<50 paket/y1l vs >50 paket/yil: 2-y1llik sagkalim: %76.7 vs
%77.8; p=0.86).

Larenks malign neoplazm tanili olgularda sigara kullanim
yogunlugunun uzak metastassiz sagkalim iizerindeki prognostik
rolii (<50 paket/y1l vs >50 paket/yil: 2-y1llik sagkalim: %77.4 vs
%77.8; p=0.84).

Larenks malign neoplazm tanili olgularda sigara kullanim
yogunlugunun lokorejyonel kontrol tizerindeki prognostik rolii
(<50 paket/y1l vs >50 paket/yil: 2-y1llik sagkalim: %77.4 vs
%77.4; p=0.85).

Larenks malign neoplazm tanili olgularda aneminin genel
sagkalim iizerindeki prognostik rolii (Yok vs Var: 2-yillik
sagkalim: %89.3 vs %46.7; p=0.02).

Larenks malign neoplazm tanili olgularda aneminin hastaliksiz
sagkalim tizerindeki prognostik rolii (Yok vs Var: 2-yillik
sagkalim: %89.8 vs %41.5; p=0.02).

Larenks malign neoplazm tanili olgularda aneminin uzak
metastassiz sagkalim iizerindeki prognostik rolii (Yok vs Var: 2-
yillik sagkalim: 9%89.8 vs %41.5; p=0.02).

Larenks malign neoplazm tanili olgularda aneminin lokorejyonel

kontrol tizerindeki prognostik rolii (Yok vs Var: 2-yillik sagkalim:

%89.3 vs %46.7; p=0.02).
Larenks malign neoplazm tanili olgularda sigaraya gore
ayarlanmis aneminin genel sagkalim iizerindeki prognostik rolii

(Yok vs Var: 2-yillik sagkalim: %92.2 vs %51.2; p=0.01).
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Sekil 27.

Sekil 28.

Sekil 29.

Sekil 30.

Sekil 31.
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Sekil 33.

Sekil 34.

Sekil 35.

Larenks malign neoplazm tanili olgularda sigaraya gore
ayarlanmis aneminin hastaliksiz sagkalim tizerindeki prognostik
rolii (Yok vs Var: 2-yillik sagkalim: %92.2 vs %48.1; p=0.01).
Larenks malign neoplazm tanili olgularda sigaraya gore
ayarlanmis aneminin uzak metastassiz sagkalim iizerindeki
prognostik rolii (Yok vs Var: 2-yillik sagkalim: %92.2 vs %48.1;
p=0.01).

Larenks malign neoplazm tanili olgularda sigaraya gore
ayarlanmis aneminin lokorejyonel kontrol {izerindeki prognostik
rolii (Yok vs Var: 2-yillik sagkalim: %92.2 vs %51.3; p=0.01).
Larenks malign neoplazm tanili olgularinda timor
diferansiyasyonunun genel sagkalim tizerindeki prognostik rolii
(Cis/lyi, Orta vs Az/kétii: 2-yillik sagkalim: %100.0, %69.7,
%66.7; p=0.17).

Larenks malign neoplazm tanili olgularda tiimor
diferansiyasyonunun hastaliksiz sagkalim {izerindeki prognostik
rolii (Cis/lyi, Orta vs Az/kétii: 2-y1llik sagkalim: %100.0, %68.7,
%66.7; p=0.18).

Larenks malign neoplazm tanili olgularda tiimor
diferansiyasyonunun uzak metastassiz sagkalim tizerindeki
prognostik rolii (Cis/lyi, Orta vs Az/kotii: 2-y1llik sagkalim:
%100.0, %68.7, %66.7; p=0.18).

Larenks malign neoplazm tanili olgularda tiimor
diferansiyasyonunun lokorejyonel kontrol tizerindeki prognostik
rolii (Cis/lyi, Orta vs Az/kétii: 2-y1llik sagkalim: %100.0, %69.4,
%66.7; p=0.18).

Larenks malign neoplazm tanili olgularda tiimdr konumunun genel
sagkalim tizerindeki prognostik rolii (Supraglottik, Glottik vs
Transglottik: 2-y1llik sagkalim: %90.0, %87.7, %40.1; p=0.02).
Larenks malign neoplazm tanili olgularda tiimér konumunun

hastaliksiz sagkalim {izerindeki prognostik rolii (Supraglottik,
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Sekil 36.

Sekil 37.

Sekil 38.

Sekil 39.

Sekil 40.

Sekil 41.

Sekil 42.

Sekil 43.

Glottik vs Transglottik: 2-yillik sagkalim: %90.0, %87.7, %40.8;
p=0.02).

Larenks malign neoplazm tanili olgularda tiimdr konumunun uzak
metastassiz sagkalim iizerindeki prognostik rolii (Supraglottik,
Glottik vs Transglottik: 2-yillik sagkalim: %90.0, %87.7, %40.8;
p=0.02).

Larenks malign neoplazm tanili olgularda tiimér konumunun
lokorejyonel kontrol tizerindeki prognostik rolii (Supraglottik,
Glottik vs Transglottik: 2-y1llik sagkalim: %90.0, %87.7, %40.1;
p=0.02).

Larenks malign neoplazm tanili olgularda timdr yerlesim
bolgelerinin genel sagkalim iizerindeki prognostik rolii
(Supraglottik/Glottik vs Transglottik: 2-yillik sagkalim: %89.1 vs
%40.1; p=0.005).

Larenks malign neoplazm tanili olgularda tiimdr yerlesim
bolgelerinin hastaliksiz sagkalim tizerindeki prognostik rolii
(Supraglottik/Glottik vs Transglottik: 2-yillik sagkalim: %89.0 vs
%40.8; p=0.0006).

Larenks malign neoplazm tanili olgularda timdr yerlesim
bolgelerinin uzak metastassiz sagkalim iizerindeki prognostik rolii
(Supraglottik/Glottik vs Transglottik: 2-yillik sagkalim: %89.0 vs
%40.1; p=0.005).

Larenks malign neoplazm tanili olgularda timdr yerlesim
bolgelerinin lokorejyonel kontrol {izerindeki prognostik rolii
(Supraglottik/Glottik vs Transglottik: 2-yillik sagkalim: %89.0 vs
%40.1; p=0.005).

Larenks malign neoplazm tanili olgularda T-Evresinin genel
sagkalim tizerindeki prognostik rolii (CiS/T1+T2 vs T3+T4: 2-
yillik sagkalim: %92.3 vs %70.0; p=0.16).

Larenks malign neoplazm tanili olgularda T-Evresinin hastaliksiz
sagkalim lizerindeki prognostik rolii (CiS/T1+T2 vs T3+T4: 2-yillik
sagkalim: %92.3 vs %69.5; p=0.16).
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Sekil 44.

Sekil 45.

Sekil 46.

Sekil 47.

Sekil 48.

Sekil 49.

Sekil 50.

Sekil 51.

Sekil 52.

Larenks malign neoplazm tanili olgularda T-Evresinin uzak
metastassiz sagkalim iizerindeki prognostik rolii (Cis/T1+T2 vs
T3+T4: 2-y1llik sagkalim: 9%92.3 vs %69.5; p=0.16).

Larenks malign neoplazm tanili olgularda T-Evresinin
lokorejyonel kontrol tizerindeki prognostik rolii (CiS/T1+T2 vs
T3+T4: 2-y1llik sagkalim: 9%92.3 vs %69.7; p=0.17).

Larenks malign neoplazm tanili olgularda tiroid kikirdak
tutulumunun genel sagkalim tizerindeki prognostik rolii (Tiroid
kikirdak tutulumu (-) vs (+): 2-y1llik sagkalim: %88.2 vs %56.7;
p=0.10).

Larenks malign neoplazm tanili olgularda tiroid kikirdak
tutulumunun hastaliksiz sagkalim iizerindeki prognostik roli
(Tiroid kikirdak tutulumu (-) vs (+): 2-y1llik sagkalim: %88.2 vs
%54.9; p=0.09).

Larenks malign neoplazm tanili olgularda tiroid kikirdak
tutulumunun uzak metastassiz sagkalim tizerindeki prognostik rolii
(Tiroid kikirdak tutulumu (-) vs (+): 2-y1llik sagkalim: %88.2 vs
%54.9; p=0.09).

Larenks malign neoplazm tanili olgularda tiroid kikirdak
tutulumunun lokorejyonel kontrol tizerindeki prognostik rolii
(Tiroid kikirdak tutulumu (-) vs (+): 2-y1llik sagkalim: %88.2 vs
%56.7; p=0.10).

Larenks malign neoplazm tanili olgularda lenf nodu tutulumunun
genel sagkalim tizerindeki prognostik rolii (Lenf nodu tutulumu (-)
vs (+): 2-y1llik sagkalim: %74.4 vs %85.9; p=0.65).

Larenks malign neoplazm tanili olgularda lenf nodu tutulumunun
hastaliksiz sagkalim {izerindeki prognostik rolii (Lenf nodu
tutulumu (-) vs (+): 2-yillik sagkalim: %74.0 vs %85.9; p=0.64).
Larenks malign neoplazm tanili olgularda lenf nodu tutulumunun
uzak metastassiz sagkalim tizerindeki prognostik rolii (Lenf nodu

tutulumu (-) vs (+): 2-yillik sagkalim: %74.4 vs %85.9; p=0.65).
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Sekil 53.

Sekil 54.

Sekil 55.

Sekil 56.

Sekil 57.

Sekil 58.

Sekil 59.

Sekil 60.

Sekil 61.

Sekil 62.

Larenks malign neoplazm tanili olgularda lenf nodu tutulumunun
lokorejyonel rekiirrens tizerindeki prognostik rolii (Lenf nodu
tutulumu (-) vs (+): 2-yillik sagkalim: %73.8 vs %85.9; p=0.64).
Larenks malign neoplazm tanili olgularda tiimor evresinin genel
sagkalim iizerindeki prognostik rolii (Erken evre vs ileri evre: 2-
yillik sagkalim: %91.7 vs %70.9; p=0.20).

Larenks malign neoplazm tanili olgularda timor evresinin
hastaliksiz sagkalim {izerindeki prognostik rolii (Erken evre vs
Ileri evre: 2-y1llik sagkalim: %91.7 vs %70.3; p=0.20).

Larenks malign neoplazm tanili olgularda tiimor evresinin uzak
metastassiz sagkalim iizerindeki prognostik rolii (Erken evre vs
Ileri evre: 2-y1llik sagkalim: %91.7 vs %70.3; p=0.19).

Larenks malign neoplazm tanili olgularda timor evresinin
lokorejyonel kontrol tizerindeki prognostik rolii (Erken evre vs
Ileri evre: 2-y1llik sagkalim: %91.7 vs %70.6; p=0.21).

Larenks malign neoplazm tanil1 olgularda tedavi modalitesinin
genel sagkalim tizerindeki prognostik rolii (Cerrahi vs Cerrahi dist:
2-yillik sagkalim: %86.2 vs %72.0; p=0.45).

Larenks malign neoplazm tanil1 olgularda tedavi modalitesinin
hastaliksiz sagkalim {izerindeki prognostik rolii (Cerrahi vs
Cerrahi dist: 2-y1llik sagkalim: %86.9 vs %71.1; p=0.46).
Larenks malign neoplazm tanili olgularda tedavi modalitesinin
uzak metastassiz sagkalim iizerindeki prognostik rolii (Cerrahi vs
Cerrahi dist: 2-y1llik sagkalim: %86.9 vs %71.8; p=0.47).
Larenks malign neoplazm tanili olgularda tedavi modalitesinin
lokorejyonel kontrol tizerindeki prognostik rolii (Cerrahi vs
Cerrahi dist: 2-y1llik sagkalim: %86.2 vs %71.1; p=0.43).
Larenks malign neoplazm tanili olgularda HiF-1 diizeyinin genel
sagkalim tizerindeki prognostik rolii (HiF-1 4 vs T: 2-yillik
sagkalim: %76.7 vs %86.1; p=0.67).
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Larenks malign neoplazm tanili olgularda HiF-1 diizeyinin
hastaliksiz sagkalim tizerindeki prognostik rolii (HIF-1 4 vs T: 2-
yillik sagkalim: %66.5 vs %81.3; p=0.63).

Larenks malign neoplazm tanili olgularda HiF-1 diizeyinin uzak
metastassiz sagkalim {izerindeki prognostik rolii (HIF-1 { vs T: 2-
yillik sagkalim: %69.2 vs %81.1; p=0.67).

Larenks malign neoplazm tanili olgularda HiF-1 diizeyinin
lokorejyonel kontrol iizerindeki prognostik rolii (HIF-1 { vs T: 2-
yillik sagkalim: 9%69.2 vs %81.3; p=0.62).

Larenks malign neoplazm tanili olgularda HiF-2 diizeyinin genel
sagkalim iizerindeki prognostik rolii (HIF-2 4 vs T: 2-y1llik
sagkalim: %88.5 vs %59.8; p=0.02).

Larenks malign neoplazm tanili olgularda HiF-2 diizeyinin
hastaliksiz sagkalim tizerindeki prognostik rolii (HIF-2 4 vs T: 2-
yillik sagkalim: %87.7 vs %59.8; p=0.02).

Larenks malign neoplazm tanili olgularda HIF-2 diizeyinin uzak
metastassiz sagkalim tizerindeki prognostik rolii (HIF-2 { vs T: 2-
yillik sagkalim: 9%88.4 vs %59.8; p=0.02).

Larenks malign neoplazm tanili olgularda HiF-2 diizeyinin
lokorejyonel kontrol iizerindeki prognostik rolii (HIF-2 { vs T: 2-
yillik sagkalim: %87.8 vs %59.8; p=0.02).

Larenks malign neoplazm tanili olgularda HiF-3 diizeyinin genel
sagkalim tizerindeki prognostik rolii (HiF-3 4 vs T: 2-yillik
sagkalim: %82.7 vs %73.7; p=0.68).

Larenks malign neoplazm tanili olgularda HiF-3 diizeyinin
hastaliksiz sagkalim iizerindeki prognostik rolii (HiF-3 | vs T: 2-
yillik sagkalim: %82.7 vs %73.1; p=0.66).

Larenks malign neoplazm tanili olgularda HiF-3 diizeyinin uzak
metastassiz sagkalim {izerindeki prognostik rolii (HIF-3 | vs T: 2-

yillik sagkalim: %82.7 vs %73.7; p=0.67).
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Larenks malign neoplazm tanili olgularda HiF-3 diizeyinin
lokorejyonel kontrol iizerindeki prognostik rolii (HIF-3 { vs T: 2-
yillik sagkalim: %82.7 vs %73.1; p=0.68).

Larenks malign neoplazm tanili olgularda VEBF diizeyinin genel
sagkalim tizerindeki prognostik rolii (VEBF { vs T: 2-yillik
sagkalim: %67.6 vs %93.3; p=0.07).

Larenks malign neoplazm tanili olgularda VEBF diizeyinin
hastaliksiz sagkalim tizerindeki prognostik rolii (VEBF { vs T: 2-
yillik sagkalim: %66.9 vs %93.3; p=0.07).

Larenks malign neoplazm tanili olgularda VEBF diizeyinin uzak
metastassiz sagkalim tizerindeki prognostik rolii (VEBF { vs T: 2-
yillik sagkalim: %67.6 vs %93.3; p=0.07).

Larenks malign neoplazm tanili olgularda VEBF diizeyinin
lokorejyonel kontrol iizerindeki prognostik rolii (VEBF { vs T: 2-
yillik sagkalim: %66.9 vs %93.3; p=0.07).

Larenks malign neoplazm tanili olgularda OPN diizeyinin genel
sagkalim {iizerindeki prognostik rolii (OPN { vs T: 2-yillik
sagkalim: %76.2 vs %77.7; p=0.84).

Larenks malign neoplazm tanili olgularda OPN diizeyinin
hastaliksiz sagkalim tizerindeki prognostik rolii (OPN ¥ vs T: 2-
yillik sagkalim: %76.0 vs %76.1; p=0.92).

Larenks malign neoplazm tanili olgularda OPN diizeyinin uzak
metastassiz sagkalim iizerindeki prognostik rolii (OPN { vs T: 2-
yillik sagkalim: 9%76.2 vs %77.1; p=0.89).

Larenks malign neoplazm tanili olgularda OPN diizeyinin
lokorejyonel kontrol iizerindeki prognostik rolii (OPN ¥ vs T: 2
yillik sagkalim: %76.9 vs %76.9; p=0.89).

Larenks malign neoplazm tanili olgularda MMP-9 diizeyinin genel
sagkalim tizerindeki prognostik rolii (MMP-9 4 vs T: 2-y1llik
sagkalim: %92.2 vs %56.9; p=0.02).
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Larenks malign neoplazm tanili olgularda MMP-9 diizeyinin
hastaliksiz sagkalim tizerindeki prognostik rolii (MMP-9 { vs T
2-y1llik sagkalim: %92.2 vs %56.9; p=0.02).

Larenks malign neoplazm tanili olgularda MMP-9 diizeyinin uzak
metastassiz sagkalim {izerindeki prognostik rolii (MMP-9 4 vs T:
2-y1llik sagkalim: %92.2 vs %56.9; p=0.02).

Larenks malign neoplazm tanili olgularda MMP-9 diizeyinin
lokorejyonel kontrol iizerindeki prognostik rolii (MMP-9 { vs T
2-y1llik sagkalim: 9%92.2 vs %56.9; p=0.02).

Multivariye hazard regresyon analizi icin secilen degiskenler.
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Tezin Ad1
LARENKS KANSERLERINDE ANJIYOGENETIK VE HIPOKSIK FAKTORLERIN
TUMOR DAVRANISI UZERINE ETKILERI
Dr. Gorkem ESKIIZMIR, Dokuz Eyliil Universitesi, Onkoloji Enstitiisii, Temel Onkoloji
Doktora Programi, IZMIR
OZET

Amag: Larenks kanserleri i¢cin “ideal” bir kanser biyobelirte¢i bulunmamaktadir. Bu
calismanin hedefi, larenks neoplazm olgularinda hipoksi ve anjiyogenez iligkili faktorlerin
degerlendirilmesi ve tanisal, prediktif ve prognostik biyobelirte¢ aday1 olarak rollerinin
arastirilmasidir.

Yontem: Calismaya larenks benign, premalign ve malign neoplazmi olan olgular alindi. Tiim
hastalardan tedavi 6ncesi 6rnek kan alindi. Elde edilen serumlardan, Hipoksi indusibl faktor-1
(HIF-1),-2 (HIF-2),-3 (HIF-3), Vaskiiler endotelyal biiyiime faktérii (VEBF) ve Osteopontin
(OPN) ve Matriks metalloproteinaz-9 (MMP-9) degerleri dlciildi. Tim olgularin
sosyodemografik ve klinikopatolojik bilgileri, lokorejyonel rekiirrens, uzak metastaz gelisimi
ve sagkalim durumlan kaydedildi. Calismayla ilgili tiim veriler SPSS for Mac programina
kaydedilerek istatistiksel analizler yapildi. Analizlerde p degerinin 0.05°ten kiigiik olmasi
istatistiksel agidan anlamli olarak kabul edildi.

Bulgular: Bu calismaya, 12 larenksin benign neoplazmi, 8 larenksin premalign neoplazmi ve
44 larenksin malign neoplazmi olgusu dahil edildi. Serum HIF-1, -2, -3, VEBF, OPN ve MMP-
9’un larenksin benign, premalign ve malign neoplazmlari agisindan tanisal biyobelirteg rolil
gosterilemedi. Serum HIF-2 ve MMP-9 diizeyindeki artisin sagkalimi olumsuz etkiledigi ortaya
kondu. Ayrica, Serum HIF-2 (2-yillik genel sagkalim: HR:8.59, p=0.021; 2-y1llik hastaliksiz
sagkalim: HR:7.76, p=0.027; 2-yillik uzak metastazsiz sagkalim: HR:7.77, p=0.027; 2-yillik
lokorejyonel kontrol: HR:8.57, p=0.021) ve MMP-9’un (2-yillik genel sagkalim: HR:7.46,
p=0.023; 2-y1llik hastaliksiz sagkalim: HR:7.02, p=0.026; 2-y1llik uzak metastazsiz sagkalim:
HR:7.04, p=0.026; 2-yillik lokorejyonel kontrol: HR:7.44, p=0.023) bagimsiz prognostik
faktorler oldugu saptandi.

Sonu¢: Larenks kanserinde serum HIF-2 ve MMP-9, tedaviden bagimsiz prognostik
biyobelirte¢ aday1 olarak kullanilabilir.

Anahtar Sozciikler: Larenks kanseri, Hipoksi, Tiimor mikrogevresi, Biyobelirteg, Prognoz,

Sagkalim.



Tezin Ingilizce Ad
THE ASSESSMENT OF HYPOXIC AND ANGIOGENETIC FACTORS ON TUMOR
BEHAVIOR IN LARYNX CANCER
Dr. Gérkem ESKIIZMIR, Dokuz Eyliil University, Institute of Oncology, Basic Oncology
Ph.D. Program, IZMIR
ABSTRACT

Objective: In larynx cancers, an "ideal" cancer biomarker has not been introduced yet. The
purpose of this study was to evaluate the factors associated with hypoxia and angiogenesis in
the patients with laryngeal neoplasms and to determine their role as diagnostic, predictive and
prognostic candidate biomarker.

Method: Patients with benign, premalignant and malignant neoplasms of the larynx were
enrolled. Sample blood was taken from all patients before treatment. Hypoxia inducible factor-
1 (HIF-1), -2 (HIF-2), -3 (HIF-3), Vascular Endothelial Growth Factor (VEGF), Osteopontin
(OPN) and Matrix metalloproteinase-9 (MMP-9) were measured. Sociodemographic and
clinicopathologic information, locoregional recurrence, distant metastasis and survival were
recorded in all cases. All data were recorded in SPSS for Mac program and statistical analyzes
were performed. A p value of <0.05 was accepted as statistically significant.

Results: This study included 12 patients with benign laryngeal neoplasm, 8 patients with
premalignant laryngeal neoplasm and 44 patients with malignant laryngeal neoplasm. Serum
HIF-1, -2, -3, VEBF, OPN and MMP-9 were not be detected as diagnostic biomarkers for
benign, premalignant and malign laryngeal neoplasms. High serum HIF-2 and MMP-9 level
negatively affected the oncological outcomes. In addition, Serum HIF-2 (2-year overall
survival: HR: 8.59, p=0.021, 2-year disease free survival: HR: 7.76, p=0.027 , 2-year distant
metastasis free survival: HR: 7.77, p=0.027, 2-year locoregional control: HR: 8.57, p=0.021)
and MMP-9 (2-year overall survival: HR: 7.46, 2-year disease free survival: HR: 7.02, 95% CI:
1.26-39.07, 2-year distant metastasis-free survival: HR: 7.04, 2-year locoregional control: HR:
7.44, p=0.023) were found to be independent prognostic factors.

Conclusion: In larynx cancers, serum HIF-2 and MMP-9 may be used as a prognostic

biomarker irrespective of treatment modality.

Key Words: Larynx Cancer, Hypoxia, Tumor microenvironment, Biomarker, Prognosis,

Survival.



LARENKS KANSERLERINDE ANJIYOGENETIK VE HIPOKSIK FAKTORLERIN
TUMOR DAVRANISI UZERINE ETKILERI

1. GIRIS ve AMAC

1.1. Problemin Tanim ve Onemi:

Diinya saglik orgiitiiniin verilerine gore larenks kanseri, tiim malignitelerin %2-5’ini
olusturmaktadir. Ancak, lilkemizdeki kanser verilerine gore ozellikle erkek popiilasyondaki
insidans1 8.1/100.000’dir ve en sik rastlanan on kanserden biri olarak Onemli bir saglik
sorunudur. Larenks kanserlerinde erken evrede tedavi ile %75-85’ler diizeyinde sagkalim
saglanabilirken ileri evrelerde bu oran Onemli oranda azalmaktadir (%40-50). Bu farkin
olugmasinda tiimoriin karakteri, yayilimi, mikrogevresi, bolgesel ve uzak metastaz olusturma
riskleri gibi birgok faktoriin 6nemli rol oynadigi bilinmektedir. Bu nedenle, bu faktorlerin
gelismesinde etkili olan birgok molekiiler ve genetik biyomolekiiliin arastirilmast ve bu
biyomolekiillerin biyobelirtec olarak rollerinin belirlenmesi 6nemlidir.

Glinlimiizde, kansere 0zgii biyobelirteclerin belirlenmesi olduk¢a yararhidir. Bu
cercevede, 21. yiizyil “biyobelirte¢ kesif ¢agi” olarak nitelendirmektedir. “/deal” bir kanser
biyobelirte¢i, kolay elde edilebilir, yiiksek 6zglinliik ve 6zgiilliige sahip, maliyet-kar agisindan
elverigli ve rantabl olmali ve tiimor karakter ve davranisi, klinik tani ve siire¢ hakkinda 6nemli
bilgiler saglamalidir. Maalesef, giiniimiizde bas boyun kanserleri i¢in bu 6zelliklerin tamamina
sahip olan bir biyobelirte¢ bulunmamaktadir. Halihazirda, sadece orofarenks kanserleri i¢in
human papilloma viriis ve p/6 ekspresyonunun tedavi se¢imi ve prognoz belirleme agisindan
etkin bir biyobelirte¢ oldugu bilinmektedir. Buna ragmen, bir¢ok farkli biyomolekiiliin, tanisal,
prediktif ve/veya prognostik biyobelirte¢ adayr olarak etkinliginin arastirildigi calismalar
artarak devam etmektedir. Bu g¢ercevede, ozellikle tiimor mikrogevresinde gelisen hipoksi
iliskili biyomolekiillerin degerlendirilmesi son yillarda ilgi ¢ekici bir alan olugturmaktadir.
Hipoksi, dokularin ihtiyaci olan ve bu dokuya saglanabilen oksijen diizeyleri arasindaki
dengesizligi ifade etmektedir. Hipoksi, tiimér progresyon ve metabolizmasi, kaotik
anjiyogenez, anoikiz direnci ve metastaz kaskadi gibi birgok onemli siirecte etkin rol
oynamaktadir. Bir¢ok farkli bolgedeki solid tiimérlerin (bas boyun, serviks, beyin, meme ve
kolorektal kanserleri) mikrogevrelerinde heterojenik dagilim halinde olan hipoksik alanlar
bulundugu bilinmektedir. Tiimdr mikrogevresinde hipoksik alanlarin varligi, tiimorlerin genetik
acidan daha dengesiz olmasina, agresif/invaziv karakter kazanmasina, timér hacminde artisa,

epitelyal mezenkimal gecisin tetiklenmesine ve kanser hiicrelerinin bagisiklik sisteminden



saklanmasina yol agmaktadir. Bunlarin yanisira, kanser tedavi yontemlerine direng gelisiminde
artis ve sagkalim oranlarinda belirgin azalmaya neden olmaktadir.

Tiimoér mikrogevresinde hipoksi gelisimi, birgok sinyal yolaginin aktivasyonuna ve
hipoksi iligkili biyomolekiillerin iiretimine yol agmaktadir. Ozellikle tiimor mikrogevresindeki
hipoksi iliskili biyomolekiillerin diizeyindeki artiglara bagli olarak diizenlenen gen
fonksiyonlarindaki degisim ile kanser hiicrelerinin apoptoz, epitelyal-mezenkimal gecis,
invazyon yetenegi, anjiyojenik sinyalleme, enerji metabolizmasinin diizenlemesi gibi bir¢ok
mekanizma etkilenmektedir. Bu cergevede, tiimdrdeki anjiyogenetik ve hipoksik faktorlerin
prediktif ve prognostik roliiniin aragtirilmasi 6nem arzetmektedir.

1.2. Arastirmanin Amaci

Bu calismanin hedefi, larenks neoplazm olgularinda tedavi oncesi elde edilen serum
orneklerindeki hipoksemi, hipoksi ve anjiyogenez iliskili faktorlerin (Hipoksi Indusibl Faktor-
1, -2, -3, Vaskiiler Endotelyal Biiyiime Faktorii, Osteopontin ve Matriks Metalloproteinaz-9)
degerlendirilmesi ve tamisal, prediktif ve prognostik biyobelirte¢ adayi olarak rollerinin
aragtirilmasi planlanmstir.

1.3. Arastirmamin Hipotezleri

e Larenksin benign premalign ve malign hastaliklarmin ayiric1 tanisinda Hipoksi Indusibl
Faktor-1, -2, -3, Vaskiiler Endotelyal Biiyiime Faktorii, Osteopontin ve Matriks
Metalloproteinaz-9’un biyobelirteg rolii vardir.

e Larenks kanserlerinde Hipoksi Indusibl Faktér-1, -2, -3, Vaskiiler Endotelyal Biiyiime
Faktorii, Osteopontin ve Matriks Metalloproteinaz-9 klinikopatolojik verilerin (tiimor
yayilimi, lenf nodu metastazi, tiroid kikirdak invazyonu, vb.) predikte edilmesinde
biyobelirteg rolii vardir.

e Larenks kanserlerinde Hipoksi Indusibl Faktér-1, -2, -3, Vaskiiler Endotelyal Biiyiime
Faktorti, Osteopontin ve Matriks Metalloproteinaz-9 prognoz (sagkalim, rekiirrens ve

uzak metastaz, vb.) tahmininde rolii vardir.



2. GENEL BILGILER

2.1. Larenks Embriyolojisi

Larenksin olusumu, farenksin ventral duvarinda larengotrakeal bir girinti seklinde
baslamaktadir. Embriyolojik gelisim siirecinin 32. gliniinde ilk kez larengeal inlet (giris) ortaya
cikmaktadir. Tam bir larenks goriiniimii embriyolojik hayatin 41. giiniinde baslayarak 57.
giinde tamamlanmaktadir. Embriyolojik c¢alismalar acik¢a gdstermistir ki, larenksin
supraglottik bolgesi 3. ve 4. farengeal arklardan (bukkofarengeal anlage) ve glottik bolgesi ise
5. ve 6. farengeal arklardan (trakeopulmoner anlage) gelismektedir ve her iki yap1 larengeal
ventrikiil diizeyinde fiizyona ugramaktadir (1). Larenksin catisin1 olusturan kikirdaklar ise 4.
ve 6. farengeal arkus ¢iftinin mezenkimal kismindan kaynaklanir. Larenksin epitelyal
icddsemesi ise laringotrakeal tiibiin kraniyal kismindaki endodermden gelismektedir. Larengeal
kaslar, farengeal yaylarin 4. ve 6. ¢iftlerindeki miyoblastlardan gelismektedir; bu nedenle, bu

bolgenin innervasyonunda nervus vagusun larengeal dallar1 rol almaktadir.

2.2. Larenks Anatomisi

Larenksin siiperior sinirint hyoid kemikten epiglot serbest kenarina uzanan hat, inferior
sinirint krikoid kikirdagin inferiorundan gegen hat, anterior sinirin1 hyoid kemik, tirohyoid
membran, tiroid kikirdak, krikotiroid membran ve krikoid kikirdak ve posterior sinirini ise
hipofarenks olusturmaktadir. Larenksin yapisinda hyalin ve fibroelastik kikirdaklar, kaslar,
membranlar ve fibroelastik bag dokusu bulunmaktadir.
2.2.1.Larenks Kikirdaklar: Larenks kikirdaklarinin epiglot disinda tamamai hyalin kikirdaktan
olusmaktadir; sadece epiglot fibroelastik kikirdaktan olugmaktadir. Larenksin iskeletinde yer
alan kikirdaklar, ii¢ tek ve ti¢ ¢ifttir (Sekil 1).

— Tek Kikirdaklar:
i.  Tiroid kikirdak
ii.  Epiglot kikirdak
iii.  Krikoid kikirdak
— Cift Kikirdaklar:
i.  Aritenoid kikirdaklar
ii.  Kornikulat kikirdaklar

1i.  Kiineiform kikirdaklar
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Sekil 1. Larenksin kikirdak yapilariin goriintimii.

2.2.2.Larenksin Ligaman ve Membranlari: Larenksin yapisinda ekstrinsik ve intrinsik
ligaman ve membranlar bulunmaktadir:

2.2.2.1.Ekstrinsik Ligaman ve Membranlar:

— Tirohyoid membran

— Kirikotiroid membran,
— Kirikotrakeal ligaman
— Tiroepiglottik ligaman

2.2.2.2.Intrinsik Ligaman ve Membranlar:

— Kuadrangular Membran

— Konus Elastikus

2.2.3.Larenksin Kaslarr: Larenksin kaslari, li¢ ana grupta yer almaktadir (Sekil 2).

2.2.3.1.Ekstrinsik Kaslar: Larenksin hareket ve fiksasyonundan sorumludur. Depresor ve

elevator olmak tizere iki grup bulunmaktadir:

— Depresor Kaslar: M. Sternohyoideus, M. Tirohyoideus, M. Omohyoideus

— Elevatéor Kaslar: M. Geniohyoideus, M. Digastricus (anterior ve posterior karni), M.

Milohyoideus, M. Stilohyoideus
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Sekil 2. Larenksin ekstrinsik ve intrinsik kaslarinin gériiniimii.

2.2.3.2. intrinsik Kaslar: Larenksin intrinsik kaslar1, rima glottisi kontrol eder ve gercek vokal

katlantilarin uzunluk ve gerginligini diizenler. Kaslar: M. Krikotiroideus, M. Tiroaritenoideus,
M. Krikoaritenoideus posterior, M. Aritenoideus (transverse ve oblik).

2.2.3.3. Aksesuar Kaslar: Farengeal konstriiktor kaslardir.

2.2.4.Larenks Mukozasi: Larenkste ger¢ek vokal katlantilar ve vestibiiliin bir kism1 disindaki
alanlar siliyali kolumnar epitel tarafindan ortiiliidiir. Bu bolgelerde ise stratifiye skuamoz epitel
yer alir. Larenkste ventrikiil, sakkiil, epiglotun posterior kismi ve ariepiglottik katlantinin bir
kisminda mukozal bezler yer almaktadir.

2.2.5.Larenks Kanlanmasi: Larenksin iist yarisinin kanlanmasini, A. Thyroidea superiorisin
A. Larengealis superioris saglarken alt yarisinin kanlanmasinda A. Thyroidea inferiorisin dali
olan A. Larengealis inferioris saglamaktadir. Her iki bolgenin venoz drenaji da, V. Larengealis

superioris ve inferioris tarafindan gergeklesir (Sekil 3).

Vagus n.

Superior
laryngeal n.

External carotid a.

Internal branch of
superior laryngeal n.

External branch of
superior laryngeal n.

Sekil 3. Larenksin kanlanmasi ve innervasyonu.



2.2.6.Larenks Innervasyonu: Larenksin duysal ve motor innervasyonu, N. Vagus’un
(Kraniyal sinir X) iki dalindan ger¢eklesmektedir: N. Larengealis superioris ve N. Larengealis
recurrence (Sekil 3).

2.3. Larenks Cerrahi Anatomi

Larenksin cerrahi anatomisinde, embriyolojik kokene de dayali olarak ii¢c temel bdlge
olusturulmustur (Sekil 4):

—  Supraglottis: Siiperiorda epiglotun serbest kenarindan baglayarak inferiorda
gercek vokal katlantilarin iizerinden gecen hatta kadar uzanir. Lenfatik akim
acisindan zengindir; ki bu bolgenin lenfatik akimi 6zellikle boyun IL., IIL. ve IV.
bolgelerine drene olur. Supraglottisin altyapilari: suprahyoid epiglot, infrahyoid
epiglot, yalanci vokal katlantilar, ventrikiil, aritenoid kikirdaklar ve ariepiglottik
katlantilardir.

—  Glottis: Siiperiorda gergek vokal katlantilarin {lizerinden gecen hattan baslar,
anteriorda 1 cm, posteriorda ise 5 mm inferioruna kadar uzanan sanal hatta kadar
uzanir. Lenfatik akim ac¢isindan fakirdir. Glottisin altyapilari: gergek vokal
katlantilar, anterior ve posterior kommissiirdiir.

—  Subglottis: siiperiorda glottisin inferior sinirindan baslayarak inferiorda krikoid

kikirdagin inferior sinirina kadar uzanir. Subglottisin altyapisi bulunmamaktadir.
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Sekil 4. Larenksin cerrahi anatomisinin sematik goriiniimii.



2.4. Larenks Fizyolojisi

Larenks yerlesimi nedeniyle bir¢ok 6nemli fonksiyonlarda rol oynamaktadir. Bunlarin

baslicalari:

— Alt Solunum Yollarinin Korunmasi

—  Solunum

— Fonasyon

— Yutmaya Yardimci Rolil

—  Oksiiriik ve Ekspektoratif

— Emosyonel Fonksiyon

— Larengeal Refleksler

— Dolasima Yardimc1 Fonksiyonu

— Torasik Fiksasyon

2.5. Larenks Kanseri

2.5.1.insidans ve Epidemiyoloji: Diinya saglk orgiitii verilerine gore larenks kanserinin
insidans1 1.1/100.000’dir (2). Larenks kanseri, kadinlara kiyasla erkeklerde sik rastlanan bir
kanserdir (kadin: 0.3/100.000, erkek: 1.9/100.000). Tirkiye’de ise larenks kanseri,
8.1/100.000’1ik insidansla erkekler arasinda en sik rastlanan on kanserden biridir; ki bu nedenle
iilkemiz agisindan 6nemli bir saglik sorunudur (3). Bu ¢ercevede, bas boyun kanserleri arasinda
da tilkemiz 6zelinde en sik rastlanan kanser olarak yerini korumaktadir.
2.5.2.Etiyopatogenez: Larenks kanserinin etiyopatogenezinde cevresel ve genetik birgok
faktor bulunmaktadir. Bunlarin baglicalart:

—  Tiitiin ve Tiirevlerinin Tiiketimi: Larenks kanseri gelisiminde en dnemli risk
faktori tiitiin ve tiirevlerinin kullanimidir. Tiitlin kullanim yogunlugu ile larenks
kanseri gelisimi arasinda yakin iligki oldugu bilinmektedir. Bu c¢ercevede,
Talamini ve ark. yaptig1 bir ¢calismada, sigara igmeyenlere kiyasla sigara i¢enlerde
larenks kanseri riskinin 19.8 kat yiiksek oldugunu bildirmistir (4). Ayrica, giinde
25 sigaradan fazla tiiketen kisilerde bu risk yaklasik 43 kat artmaktadir.

—  Alkol ve Tiirevlerinin Tiiketimi: Alkolik igeceklerin tiiketimi, 6zellikle alkol
buhar1 nedeniyle larenks kanseri gelisimini énemli 6l¢iide artirmaktadir. Ayrica,

tiitlin ve alkoliin birlikte tiiketimi de bu riski daha da yiikseltmektedir. Talmini ve



ark., alkoliin tek basina kullaniminin larenks kanseri riskini 5.9 kat artirdigini
ancak kombine tiiketimin ise bu riski 177 kat artirdigini rapor etmistir (4).

—  Maesleki Faktorler: Ozellikle mesleksel nedenlerle polisiklik aromatik bilesiklere,
¢imento ve metal tozlarina, asbest ve vernige maruz kalan kisilerde larenks ve
solunum yolu kanserlerinin énemli 6l¢iide arttig1 bilinmektedir (5).

—  Viral Faktorler: Bas boyun kanserlerinin gelisiminde 6nemli rol oynayan insan
papillom viriisiiniin larenks kanserinde de etkili oldugu diisiiniilmektedir.
Manjarrez ve ark. yaptiklar1 bir polimeraz zincir ¢alismasinda, larenks kanseri
olgularinin %25’inde insan papillom virilis pozitifligi saptamistir (6); ancak bu
konuda ileri arastirmalara gereksinim vardir.

—  Genetik faktorler: Bas boyun kanseri yassi hiicreli karsinomlarinda genetik
yatkinlik oldugu bilinmektedir. Bu ¢er¢evede, birinci derece yakinlarinda multipl
bas boyun yassi hiicreli karsinom tanisi olan olgularda larenks kanseri riski 7.9 kat
artmaktadir (7). Ozellikle GSTMI, CYPIAI, ADHIB ve ALDH2 gibi tiitiin
karsinojen ve alkol tiiketim genlerindeki polimorfizmler ile larenks kanseri

arasinda yakin iligki oldugu da bildirilmistir (7).

2.5.3.Yayihm Yollarr: Larenks kanserleri, larenksteki konumlaria gore yayilim ve davranig
acisindan farkliliklar sergilemektedir (Sekil 5). Supraglottik larenks karsinomlari, siiperiorda

dil kokii mukoza ve kaslarina, anteriorda preepiglottik bdlgeye, lateralde siniis piriformise,

Sekil 5. Larenks kanserinde yayilim yollar1.
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inferolateralde paraglottik bosluga ve inferiorda glottik bolgeye yayilma egilimindedir. Bu
bolgenin lenfatik akimdan zengin olmasi nedeniyle tiimdr hacmi diisiik olgular da dahi ytiksek
lenf nodu metastaz riski bulunmaktadir.
2.5.4.Histopatoloji: Larenks kanserinde histopatolojik tip ve varyant, prognoz ve tedavi
secenekleri i¢in Onemlidir. En sik rastlanan histopatolojik tip yasst hiicreli karsinomdur
(>%095). Bunun yanu sira, verriik6z karsinom, bazaloid yassi hiicreli karsinom ve spindle hiicreli
karsinom gibi varyantlar1 da bulunmaktadir. Daha nadir olarak, ndroendokrin tiimérler, tiikiiriik
bezi karsinomlar1 (mukoepidermoid karsinom, adenoid kistik karsinom, vb.) ve mukozal
melanom da saptanmaktadir.
2.5.5.Belirti ve Bulgular: Larenks kanserleri, acrodigestif (solunum ve sindirim) sistemdeki
fonksiyon bozukluklarina yol acarak belirti ve bulgulara neden olurlar. Bunlar:

—  Ses kisiklig1 (Hoarseness)

—  Solunum sikintis1 (Dispne)

—  Yutma giicliigii (Disfaji)

—  Agnli yutma (Odinofaji)

—  Yansiyan agr1

—  Hemoptizi

—  Boyunda sislik (6zellikle lenfadenopati iligkili)

2.5.6.Tani: Larenks kanserlerinin tanisinda ykii ve fiziksel muayene ¢cok dnemlidir. Oykiide
risk faktorleri olan ve uygun tedavi almasina ragmen 4 haftadan uzun siiredir yakinmalar1
devam eden olgularin titizlikle degerlendirilmesi gerekmektedir. Olgularin larenks bakilarinda,
mukozadan kabarik, ilsere, vejetan kitle goriilmesi larenks kanseri agisindan Onemli
bulgulardir. Kesin tani icin histopatolojik inceleme gereklidir; bu nedenle biyopsi alinmasi
gereklidir. Bunun yani sira, lokal, bolgesel ve uzak yayilimin tespit edilmesi i¢in radyolojik
degerlendirmelerden (bilgisayarli tomografi, manyetik rezonans gdoriintiileme, pozitron
emisyon tomografi, vb.) de yararlanilmaktadir.
2.5.7.Evreleme (American Joint Committee on Cancer 7" Edition) (Tablo 1):

Supraglottik Larenks Kanseri

Timor (T) Evrelemesi

Tx: Primer tiimor degerlendirilemiyor.

TO: Primer tiimor bulgusu yok.
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T1: Tiimor supraglottisin bir alt bolgesiyle sinirlidir, vokal kord hareketleri normaldir.

T2: Timodr supraglottisin birden fazla alt bolgesinin mukozasin1 veya glottisi veya
supraglottis disindaki bir bdlgeyi (6rnegin: dil kokii mukozasi, vallekula, piriform siniis
medial duvari) tutmustur, kord hareketleri normaldir.

T3: Tiimor larenks icinde sinirli olmakla birlikte vokal kord fiksasyonu vardir ve/veya
postkrikoid bolge, preepiglottik dokular, paraglottik alan invazedir ve/veya minér tiroid
kikirdak invazyonu (i¢ korteks) vardir.

T4a: Tiimor tiroid kikirdag: tam kat invaze etmistir ve/veya larenks dis1 dokulara tasmistir
(6rnegin: trakea, dilin derin ekstrensek kaslari, prelarengeal kaslar, tiroid veya 6zefagus gibi
boyun yumusak dokulart).

T4b: Timor prevertebral alani invaze etmistir, karotid arteri ¢evrelemistir veya mediastinal
yapilar1 invaze etmistir.

Glottik Larenks Kanseri

Timor (T) Evrelemesi

Tx: Primer tiimor degerlendirilemiyor.

TO: Primer timor bulgusu yok.

T1: Tiimdr vokal kordlarla sinirlidir ve vokal kord hareketleri normaldir (anterior veya
posterior komissiir invazyonu dahil).

T1a: Tiimdr tek bir vokal kordadir.

T1b: Her iki vokal kordda tlimér mevcuttur.

T2: Tiimor supraglottis ve/veya subglottise uzanmaktadir ve/veya vokal kord hareketleri
kisitlanmastr.

T3: Tiimor larenks icinde sinirli olmakla birlikte vokal kord fiksasyonu vardir ve/veya
paraglottik alan invazyonu vardir ve/veya mindr tiroid kikirdak invazyonu vardir (ig
perikondriyum).

T4a: Tiimor tiroid kikirdag: tam kat invaze etmistir ve/veya larenks dis1 dokulara tagsmistir
(6rnegin: trakea, dilin derin ekstrensek kaslari, prelarengeal kaslar, tiroid veya 6zefagus gibi
boyun yumusak dokulart).

T4b: Timor prevertebral alant invaze etmistir, karotid arteri cevrelemistir veya
mediyastinal yapilar1 invaze etmistir.

Subglottik Larenks Kanseri

Timor (T) Evrelemesi
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T1: Tiimor subglottise sinirlidir.

T2: Timoér vokal kordlara uzanmakla birlikte vokal kord hareketleri normal veya
kisitlanmastir.

T3: Tiimor larenks icinde sinirli olmakla birlikte vokal kord fiksasyonu vardir ve/veya
paraglottik bolge invazyonu vardir ve/veya minor tiroid kikirdak invazyonu vardir (ig
perikondriyum).

T4a: Timor krikoid veya tiroid kikirdagi tam kat invaze etmistir ve/veya larenks dist
dokulara tagsmistir (6rnegin: trakea, dilin derin ekstrensek kaslari, prelarengeal kaslar, tiroid
veya Ozefagus gibi boyun yumusak dokulart).

T4b: Timor prevertebral alant invaze etmistir, karotid arteri ¢cevrelemis veya mediastinal
yapilar1 invaze etmistir.

Bolgesel Lenf Nodlari

Nx: Bolgesel lenf nodlar1 degerlendirilememektedir.

NO: Bolgesel lenf nodu metastazi yoktur.

N1: En biiyiik ¢ap1 3 cm’yi gegmeyen tek bir ipsilateral lenf nodunda metastaz vardir.

N2: En biiylik ¢ap1 3—6 cm arasinda tek bir ipsilateral lenf nodunda metastaz vardir veya
hi¢birinin ¢ap1 6 cm’yi gegmeyen multipl ipsilateral lenf nodlarinda metastaz vardir veya
hicbirinin ¢apt 6 cm’yi ge¢cmeyen bilateral veya kontralateral lenf nodlarin da metastaz
vardir.

N2a: En biiylik ¢ap1 3—6 cm arasinda tek bir ipsilateral lenf nodunda metastaz vardir.

N2b: Higbirinin ¢ap1 6 cm’yi gegmeyen multipl ipsilateral lenf nodlarinda metastaz vardir.
N2c: Higbirinin ¢apt 6 cm’yi gegmeyen bilateral ve ya kontralateral lenf nodlarinda
metastaz vardir.

N3: Bir lenf nodunda 6 cm’ den biiyiik metastaz vardir.

Uzak Metastaz

Mx: Uzak metastazlar degerlendirilememektedir.

MO: Uzak metastaz yoktur.

M1: Uzak metastaz vardir.
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Tablo 1. Larenks kanserlerinde TNM evreleme sistemi (7. AJCC siiflamasina gore).

Evre T N M
Evre 0 Tis NO MO
Evre I T1 NO MO
Evre Il T2 NO MO
Evre 111 T3 NO MO
T1 N1 MO
T2 N1 MO
T3 N1 MO
Evre IVa T4a NO MO
T4a N1 MO
T1 N2 MO
T2 N2 MO
T3 N2 MO
T4a N2 MO
Evre IVb T4b Herhangi N MO
Herhangi T N3 MO
Evre IVce Herhangi T Herhangi N Ml

2.6. Larenks Kanserinde Tedavi Yontemleri

2.6.1.Genel Prensipler: Gilinlimiizde larenks kanserlerinin kiiratif tedavisinde, evreden
bagimsiz olarak iki temel tedavi yontemi bulunmaktadir: cerrahi ve radyoterapi. Bunlarla
birlikte, 6zellikle ileri evre larenks kanserlerinde radyoterapi ile birlikte kemoterapi de
uygulanmaktadir. Olguya 6zel en uygun tedavi segeneginin belirlenmesinde tiimoriin yayilima,
yeri, evresi, boyun ve uzak metastazlarin varligi, olgunun komorbiditeleri ve tercihlerine gore
en uygun tedavi semasinin belirlenmesi esastir. Son yillarda, organ koruyucu tedavilerin
(cerrahi ve cerrahi-dis1) gelismesi ve yliz giildiiriicii sonuglarin elde edilmesi ile uygun
olgularda yaygin olarak uygulama alani bulmustur. Bu nedenle, tiim olgularin multidisipliner
bir yaklagimla degerlendirilmesi 6nem arzetmektedir. Bu ag¢idan, Kulak Burun Bogaz
Hastaliklari, Radyasyon Onkolojisi, Medikal Onkoloji, Radyoloji ve Patoloji uzmanlarinin
ortak katilimiyla olusturulan “Bas Boyun Kanseri Tedavi Konseyleri” giderek Onem

kazanmaktadir.
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2.6.2.Cerrahi Tedavi Secenekleri: Cerrahi tedavide temel hedef primer tiimdriin larenks
cerrahisi ile rezeksiyonu ve servikal lenf nodu mikro- veya makrometastazlarinin boyun
diseksiyonu ile c¢ikarilmasidir. Glinlimiizde larenksteki tiimoriin rezeksiyonu igin
konvansiyonel cerrahi yontemlerinin (agik teknikler) yani sira farkli enstriimanlar kullanarak
transoral cerrahiler de yaygin uygulama alan1 bulmaktadir.

2.6.2.1.Larenjektomi: Klasik olarak, total ve parsiyel larenjektomiler seklinde iki gruba
ayrilmaktadir.

— Total Larenjektomi: Larenksin siiperiorda hyoid kemik diizeyinden ve vallekula
seviyesinden (dil kokii invazyonu olmast durumunda dil kokiinden de rezeksiyon
yapilarak farengolarenjektomi seklinde genisletilebilmektedir), inferiorda trakeal
halkalar diizeyinden, anteriorda strap kaslarin dahil edildigi ve posteriorda ise
hipofarenksin (6zellikle piriform siniis) kismi rezeksiyonunun da yapildig: bir cerrahi
tekniktir. Cerrahi sonunda kalic1 trakeostomi olusturulur ve neofarenks ile yutma
fonksiyonlart devam ettirilir. Larenks kanserlerinin tedavisinde yiiksek basari
saglamasina ragmen organ koruyucu bir tedavi olmadigi i¢in giiniimiizde erken evre
larenks kanserlerinde tercih edilmemektedir. Total larenjektomi sonrasinda
elektrolarenks, trakeodzefageal sant gibi yontemler ile hastalarin fonasyon restorasyonu
yapilmaktadir.

— Total larenjektomi endikasyonlari:

(i)  Parsiyel larenjektomi yontemleri ile tedavi edilemeyen larenks kanserleri
(i1) T4a larenks kanseri ve ekstralarengeal yayilim
(ii1)) Posterior komisssiir veya bilateral aritenoid tutulumu
(iv) Subglottik yayilim
(v) Parsiyel larenjektomi basarisizligt
(vi) Radyoterapi basarisizligi
(vii) Larenks kikirdaklarinda radyoterapiye bagh gelisen nekroz
(kondroradyonekroz)
(viii) Nonfonksiyonel larenks (6zellikle siddetli aspirasyon)
— Parsiyel Larenjektomiler: Konservatif ve nonkonservatif tedaviler olarak iki grupta

ele alinabilir.
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o Konservatif Parsiyel Larenjektomiler: Larenksin ii¢c temel fonksiyonunun
(fonasyon, solunum ve sfinkter) da oOnemli oranda korundugu cerrahi
tedavilerdir.

* Transoral (Endolarengeal) Larenjektomiler: Eksternal bir kesi
olmadan transoral yaklasimla ve konvansiyonel (soguk bigak, koter,
radyofrekans, vb.) veya gelismis aletler (CO> veya diyod lazer, robot,
vb.) kullanarak yapilan cerrahileri tanimlamaktadir. Ozellikle erken evre
glottik ve supraglottik kanserlerde etkin tedavi yontemleridir.

= Acik Teknik Larenjektomiler: Temel olarak vertikal, horizontal veya
her iki planda da uygulanabilen rezeksiyonlar1 kapsamaktadir. Eksternal
yaklasimla boyuna bir insizyon yapilarak larenks iskeletinde yapilan

cerrahilerdir. Bu ¢ercevede baslica cerrahi yontemleri:

X/
°

laringofissiir kordektomi,

X/
L X4

vertikal hemilarenjektomi,

X/
°e

frontolateral larenjektomi,

X/
°

frontoanterior hemilarenjektomi,

X/
°e

horizontal glottektomi,

X/
°

supraglottik larenjektomi,

X/
°

suprakrikoid larenjektomi

X/
°

supratrakeal larenjektomi

o Nonkonservatif Parsiyel Larenjektomi: Larenksin fonasyon ve sfinkter
fonksiyonlarmin korundugu ancak agiz solunumunun korunamamasi nedeniyle
kalic1 trakeostomi gerekliligi olan near total larenjektomi bu grupta yer

almaktadir.

2.6.2.2. Boyun Disseksiyonlari: Larenks kanserlerinde, klinik olarak makroskopik lenf nodu
metastazi (N+) tespit edilen olgularda terdpatik, makroskopik lenf nodu metastazi tespit
edilmeyen ancak yiliksek mikrometastaz riski (>%20) olan olgularda profilaktik amagli olarak
boyun disseksiyonlari uygulanmaktadir. Erken evre glottik kanserler disindaki evrelerde
servikal lenf nodu mikrometastaz riskinin %20’nin {izerinde olmasi nedeniyle boyun
diseksiyonu uygulanmasi Onerilmektedir. Giiniimiizde, uygulama ydntemlerine gore boyun

disseksiyonlar1 dort gruba ayrilmaktadir. Bunlar:
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— Radikal Boyun Diseksiyonu: Boyun I-V bolgelerdeki lenf nodlari, M.
Sternokleidomastoideus, V. Jugularis interna, N. Accesorius dahil edilir.

— Genisletilmis Radikal Boyun Diseksiyonu: Radikal boyun diseksiyonunda ¢ikarilan
yapilara ek olarak retrofarengeal, parafarengeal, mediastinal lenf nodlar1 ve/veya bagka
yapilar (submandibular bez, vb), kranial sinirler, diger kaslar, deri veya karotid arterin
de rezeksiyona katildig1 genisletilmis cerrahidir.

— Modifiye Radikal Boyun Diseksiyonu: Boyun I-V’teki tiim lenf nodlarinin
rezeksiyonunun yapildigt ancak N. Accesorius, V. Jugularis interna, M.
Sternokleidomastoideus’un bir veya birkaginin korundugu tekniktir.

o Modifiye radikal boyun diseksiyonu tip-I: N. Accesorius korunur.

o Modifiye radikal boyun diseksiyonu tip-11: V. Jugularis interna ve N. Accesorius
korunur.

o Modifiye radikal boyun diseksiyonu tip-III: N. Accesorius, V. Jugularis interna,
M. Sternokleidomastoideus korunur.

— Selektif Boyun Diseksiyonlar:: Boyunda belirli bolgelerdeki lenf nodlarinin
rezeksiyonunun dahil edildigi disseksiyonlardir; klasik olarak bes farkli formu
bulunmaktadir.

o Lateral boyun diseksiyonu: Bolge II-IV lenf nodlar1 disseke edilir.

o Supraomohyoid boyun disseksiyonu: Bolge I-I1I lenf nodlar1 disseke edilir.
o Anterolateral boyun diseksiyonu: Bolge I-IV lenf nodlar1 disseke edilir.

o Posterolateral boyun disseksiyonu: Bolge II-V lenf nodlar1 disseke edilir.

o Santral boyun diseksiyonu: Bolge VI ve VII lenf nodlar1 disseke edilir.

2.6.3.Cerrahi Dis1 Tedavi Yontemleri: Giliniimiizde, ozellikle erken evre glottik larenks
kanserlerinde radyoterapi ile yiliz giildiiriicii onkolojik sonuglar elde edilmektedir (8,9).
Bununla birlikte, son 25 yilda ileri evre larenks kanserlerinde cerrahi tedavilerin yani sira organ
koruyucu radyokemoterapi protokollerinin uygulanmasi da popiilarize olmustur (10-12).
Giliniimiizde bu protokoller arasinda en yaygin uygulananlar: konkomitan radyoterapi ve
indiiksiyon kemoterapi ve radyokemoterapidir. Giiniimiizde, larenks kanserlerinde
kemoterapinin tek basina kiiratif amacl kullanimi1 bulunmamaktadir; sadece uzak metastazl
(Evre IVc) olgularda palyatif amacgli kullanilabilmektedir. Bunun yani sira, indiiksiyon
kemoterapi i¢in Taksan+Sisplatin+5-Fluorourasil (TPF) kombinasyonu ve radyoterapi etkisini

potansiyelize etmek i¢in sisplatin birlikte kullanilmaktadir.
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2.7.Larenks Kanseri Tedavi Yontemlerinin Karsilastirilmasi

American Journal of Clinical Oncology, erken evre larenks kanserlerinde tek tedavi
modalitesi ileri evre larenks kanserlerinde ise multimodalite tedavilerin uygulanmasini
onermektedir (13). Bu ¢ercevede, National Comphrensive Cancer Network 2017 rehberine
gore, erken evre larenks kanserinde radyoterapi veya cerrahi (konvansiyonel veya
endolarengeal), ileri evre larenks kanserinde ise cerrahi (organ koruyucu veya total
larenjektomi) ve adjuvant radyo+kemoterapi, konkomitan radyokemoterapi veya indiiksiyon
kemoterapi ve radyotkemoterapi uygulanabilmektedir (14).

Erken evre larenks kanserlerinde sagkalim oranlarinin gorece yiiksek olmasi ve hastalarin
hayat kalitesinin artirilmasi1 amaciyla organ koruyucu tedavi modalitelerinin tercih edilmesi
prensiptir. Organ koruyucu tedavi, hastada kalict bir trakeostomi veya gastrostomi
olusturmadan, larenksin temel fonksiyonlarinin (yutma, ses’konusma ve sfinkter) optimum
olarak korundugu tedavi yontemlerini tanimlamaktadir. Bu ¢ergevede, tiimoriin tedavisi ile
birlikte larenksin krikoaritenoid {initenin (krikoid, aritenoid kikirdak, bu yapiyla ilgili eklem ve
kaslar, N. Larengealis superioris ve recurrrence) korunmasi hedeflenmektedir. Bir¢ok meta-
analiz ve sistematik derlemede, erken evre glottik larenks kanserinin tedavisinde radyoterapi
ve cerrahi tedavilerinin karsilastirilabilir ve yiiksek sagkalim ve ses kalitesi sagladigi rapor
edilmigtir (15-22). Halihazirda kanit diizeyi yiiksek karsilagtirmali bir bilimsel calisma
olmadigr i¢in tedavi istiinliigii konusunda kesin bir yorum yapilamamaktadir. Bu nedenle,
ozellikle radyoterapi basarisizligi acisindan yiiksek riskli olan olgularin baslangi¢ tedavisi
olarak cerrahi tedavi secenegi uygulanmast uygun goziikkmektedir (23). Benzer olarak, erken
evre supraglottik larenks kanseri icin de tedavi yontemleri olarak radyoterapi ve cerrahi
onerilmektedir. Ancak, Arshad ve ark. yaptiklar1 Surveillance, Epidemiology, and End Results
analizinde, erken evre supraglottik larenks kanseri tedavisi alan olgular arasinda cerrahi (timor
rezeksiyonu+boyun disseksiyonu) uygulanan olgularin onkolojik sonuglarinin ¢ok daha iyi
oldugu saptanmuistir (24).

Ileri evre larenks kanserlerinin ideal tedavisi halen tartismalidir. Her ne kadar, organ
koruyucu cerrahi-dist tedavilerle basarili sonuglar elde edilse de, cerrahi ile karsilastirmali
sonucglar olmadigi i¢cin hangi tedavi yonteminin iistiin oldugu yoOniinde kesin bir kanit
bulunmamaktadir. Megwalu ve Sikora yaptiklar1 bir Surveillance, Epidemiology, and End
Results ¢galigmasinda, ileri evre larenks kanserlerinde cerrahi tedavilerin daha yiiksek sagkalim

sonuglar1 sagladigini bildirmislerdir (25). Bununla birlikte, ileri evre larenks kanserinde organ
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koruyucu cerrahi dis1 tedavilerin degerlendirildigi giincel bir derlemede, T4a larenks kanseri
olgular1 i¢in hedeflenen sagkalim basarisinin elde edilemedigi ama T3 larenks kanseri
olgularinda basarili sonuglarin saglandigi belirtilmistir (26). Ancak, Riga ve ark. yaptiklari
sistematik derleme de vurguladiklar: lizere, T3 larenks kanserlerinde cerrahi ve cerrahi-dist
tedavilerin yiiksek kanit diizeyi olan bilimsel ¢aligmalarla karsilastirmali degerlendirilmesinin
yapilmamis olmasi nedeniyle hangi tedavi se¢eneginin daha basarili oldugu iizerine net bir
yorum yapilamamaktadir (27).

2.8. Titmor Mikrocevresinde Hipoksi

2.8.1.Genel prensipler: Tiimor mikrogevresi parenkimindeki kanser hiicreleri ile stromal
hiicreler arasinda bircok metabolik etkilesim olmaktadir; ki bunlar arasinda en Snemlisi
hipoksidir. Hipoksi, dokularin ihtiyact olan ve bu dokuya saglanabilen oksijen diizeyleri
arasindaki dengesizligi ifade etmektedir. Bu noktada belirtmek gerekir ki; normoksiya oksijen
diizeyinin atmosferik diizeyde [(%20-21) ve (160 mmHg)] olmasini tanimlamaktadir. Ancak,
normal saglikli dokulardaki oksijen diizeyi bu seviyenin ¢ok daha altindadir ve dokular arasi
degiskenlik gostermektedir. Bu nedenle, dokularin oksijen diizeyinin “fizoksi” olarak
tanimlanmasi1 daha dogru kabul edilmektedir (28). Her dokunun normoksi (fizoksi) ve bu
dokuda gelisen kanserlerdeki hipoksi diizeyleri farkliliklar gostermektedir (Tablo 2).

Tablo 2. Farkli dokular ve kanserlerdeki fizoksi ve hipoksi diizeyleri (31).

Doku/Organ Fizoksi Kanser Hipoksi
(%0 ortancasi) (%0 ortancasi)
Beyin 4.6 Beyin tiimorii 1.7
Meme 8.5 Meme kanseri 1.5
Serviks 5.5 Serviks kanseri 1.2
Bobrek (korteks) 9.5 Bobrek kanseri 1.3
Karaciger 4.0-7.3 Karaciger kanseri 0.8
Akciger 5.6 Akciger kanseri 2.2
(kiiciik hiicreli disy)
Pankreas 7.5 Pankreas tiimorii 0.3
Rektal mukoza 3.9 Rektal karsinom 1.8

Gilintimiizde birgok farkli bolgedeki solid tiimorlerin (bas boyun, serviks, beyin, meme ve

kolorektal kanserleri) Ozellikle lokal ileri evredeki tiimor mikrogevrelerinde heterojenik
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dagilim halinde olan hipoksi alanlar1 oldugu bilinmektedir (29,30)

hipoksinin yol actig1 mekanizmalar Sekil 6’da sunulmustur.
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Sekil 6. Tiimo6r mikrogevresinde ortaya ¢ikan hipoksinin yol actig1 baslica mekanizmalar.

Hipoksi gelisiminde rol oynayan ii¢ temel mekanizma bulunmaktadir (32):

— Tiimo6r mikrogevresindeki hiicrelerinin arter/arteriyollara uzakligina (>70 um)

bagh gelisen “sinirli difiizyon-hipoksi”.

— Tiimor mikrogevresindeki amorf ve kaotik damarlanma sisteminin yarattig

fonksiyonel ve yapisal bozukluklara bagl gelisen “perfiizyon sinirlamali-hipoksi”.

—  Kanser hastalarinin aligkanliklari, komorbiditeleri, kaseksi ve tedaviye bagli olusan

anemiye bagl gelisen “doku oksijenizasyon azalmali-hipoksi”.

2.8.2. Hipokside Etkili Biyomolekiiller:

Tiimdr mikrogevresinde hipoksi gelisiminin bir¢ok sinyal yolag ile iliski halinde oldugu

bilinmektedir; ki bunlar arasinda baslicalari: hipoksi indusibl faktdrler (HIF), osteopontin
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(OPN), vaskiiler endotelyal biiylime faktorii (VEBF) ve matriks metalloproteinaz-9 (MMP-
9)’dur.

2.8.2.1. Hipoksi indusibl faktorler: Hipoksi indusibl faktorler, “hipoksi sensor” leri olarakta
adlandirilmaktadirlar. Bu proteinler, HiF-o. ve -B olmak iizere iki heterodimerden olusan
transkripsiyonel komplekslerdir (33,34). Halihazirda, tanimlanmus olan ii¢ farkli HIF izoformu
bulunmaktadir: HIF-1, -2 ve -3.

Normal diizeyde oksijen bulunan mikrogevrelerde hiicreler siirekli olarak HIiF-1a
sentezlemektedirler; ancak bu proteinler spesifik hidroksilaz enzimler yardimiyla oksijene bagl
bir reaksiyon sonucunda hizla hidroksile olmaktadirlar. Hidroksile HIF-low proteini, von
Hippel-Lindau proteininin substrati oldugu i¢in ubiquitinasyon islemi ile yikilir (Sekil 7).
Bunun aksine, mikrogevredeki oksijen diizeyinin azalmasi halinde HIF-10.’nin hidroksilasyonu
gerceklesemez ve buna bagli olarak konsantrasyonununda artis olur. Ozellikle tiiméor
mikrogevresindeki HIF diizey artiglarma bagl olarak diizenlenen gen fonksiyonlarmdaki
degisim ile kanser hiicrelerinin apoptoz, epitelyal-mezenkimal gecis, invazyon yetenegi,
anjiyojenik sinyalleme, enerji metabolizmasinin diizenlemesi birgok mekanizma etkilenir (33-
35).
2.8.2.2. Osteopontin: Osteopontin, multifonksiyonel, negatif-sarjli asidik bir proteindir. Bu
protein, adini da almis oldugu kemik dokusunda yiiksek eksprese ediliyor olsa da, makrofajlar,
endotel hiicreleri, diiz kas ve epitel hiicreleri tarafindan da sentezlendigi bilinmektedir (36).
Osteopontin, HIF’in yikiminda &nemli rol oynayan von Hippel-Lindau proteininin ekspresyonu
ile ters iligkilidir.
2.8.2.3. Vaskiiler endotelyal biiyiime faktorii: Vaskiiler endotelyal bliylime faktori, 6zellikle
anjiyogeneze bagli yeni damar olusumu uyarilmasinda etkili olan bir proteindir. Bu faktdr,
ozellikle dokularin oksijenizasyonundaki azalma olmasi ile hizla uyarilmaktadir. Bilindigi
lizere, solid tiimorler yeterli oksijenizasyon ve besleyiciler olmamasi durumunda 5 mm? ten
daha fazla genisleyemezler (37). Bu nedenle, solid tiimorlerin hacimsellik kazanmasi i¢in yeni
vaskiilarizasyona (anjiyogeneze) gereksinim duyarlar; ki birlikte timor mikrogevresinde olusan
hipoksinin indiiklemesiyle ortaya cikan anjiyogenezde en aktif rol, VEBF tarafindan
oynanmaktadir ve tiimor progresyonuna dnemli katki saglar.
2.8.2.4. Matriks Metalloproteinaz-9: Matriks metalloproteinazlar (MMP), ¢inko bagimli bir
endopeptidaz ailesidir. Bu enzimler, organogenez, enflamasyon, doku yeniden modellenmesi

ve kanser gibi bircok farkli fizyolojik ve patolojik siirecte aktif rol oynamaktadir. Glintimiizde,
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yapisal ve biyokimyasal 6zelliklerine gore insanlarda 23 farklit MMP tanimlanmistir. Temel
olarak, ii¢ ortak alanda olugmaktadirlar; bunlar: pro-peptid, katalitik alan ve katalitik baglh
hemopeksin benzeri C-terminal alanidir. Doku ve kanser mikrogcevresindeki MMP etkinligi bu
bolgedeki inhibitdrleri ile aralarindaki dengeye gore degiskenlik gostermektedir. Ozellikle solid
tiimor mikrocevresinde MMP ekspresyonunda artis oldugu bilinmektedir ve bu artista kanser
hiicrelerinin yanisira tiimori infiltre eden stromal hiicrelerin rolii 6nemli yer tutmaktadir (38).
Matriks metalloproteinaz iligkili ekstraselliiler matriks degradasyonuna bagli olusan kanser
hiicre invazyonu ve metastaz1 ilk kez Liotta ver ark. tarafindan ortaya konmustur (39).
Glinlimiizde, kanser gelisiminde birgok MMP’nin rolii oldugu bilinse de, MMP-9’un kanser
hiicre sagkalimi ve biiylimesi, enflamasyon, anjiyogenez ve metastatik siiregte etkili oldugu

acikca ortaya konmustur (40). Bunun yanisira, 6zellikle hipoksi iliskili MMP aktivasyonunun

da ozellikle MMP-9 {izerinden yiiriitiildiigli yoniinde 6nemli veriler bulunmaktadir.

Physoxia Hypoxia

CBP/P300

Hypoxic
response

Targeted genes -

Proteosomal degradation

Sekil 7. Hipoksi indusibl faktorlerin fizoksik ve hipoksik ortamdaki inaktivasyon ve aktivasyon

mekanizmalari.
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2.9. Bas Boyun Kanserlerinde Hipoksinin Klinik Rolii

Bas boyun kanserlerinde hipoksinin klinik etkilerinin incelendigi ilk ¢aligmalar 1996
yilinda Nordsmark ve ark. tarafindan ileri evre bas boyun kanseri nedeniyle radyoterapi
uygulanacak olan olgularda gerceklestirilmistir (41). Bu calismaya dahil edilen 34 olgunun
tedavi oncesi lenf nodlarma Eppendorf elektrodlari ile yapilan dl¢timler ile oksijenizasyon
diizeyleri belirlenmistir. Bu ¢alismada, hipoksi sinir diizeyi olarak pO,=2.5 mmHg belirlenmis
ve ¢aligma grubu bu diizeyin altinda ve {istiinde olanlar olarak iki gruba ayrilmistir. Calisma
sonucunda, oksijen diizeyi diisiik (pO2<2.5 mmHg) olan grupta yiiksek (pO2>2.5 mmHg) olan
gruba kiyasla lokorejyonel rekiirrens oldukea yiiksektir (%22 vs %6). Bu ¢aligmay1 takip eden
Brizel ve ark. radyoterapi planlanan 63 bas boyun kanseri olgusunun primer tiimdr alani ve lenf
nodlarindan polarografik dl¢timler yapmislar ve bu calismada hipoksi sinir diizeyini pO>=10
mmHg olarak belirlemislerdir (42). Bu calisma sonucunda da, hipoksik (pO2<10 mmHg)
grupta diger (pO2>10 mmHg) gruba kiyasla lokorejyonel kontroliin, hastaliksiz ve genel
sagkalimin ¢ok daha diisiik oldugu ortaya konmustur.

Literatiirde birgok farkli klinik ¢alismada, bas boyun kanserli olgulardaki hipoksi
biyobelirte¢ ekspresyonunun prediktif ve prognostik rolii incelenmistir. Bu ¢ercevede, Swartz
ve ark. yaptiklar1 bir sistematik derlemede, bu biyobelirteglerin bas boyun kanserli olgularda
siklikla saptandig1 ve olumsuz prognostik faktor olarak rol oynadiklarini bildirmislerdir (43).
Ozellikle HIF ekspresyonu ile ilgili olarak Zhou ve ark. tarafindan yapilan giincel bir meta-
analizin sonucunda ise oral kavite kanserli olgularda HiF-1o. ekspresyonundaki artisin timor
boyutu, evre, lenf nodu metastazi ile prediktif ve genel sagkalim ile prognostik iligkisi oldugunu
ortaya koymuslardir (44). Benzer bir sekilde, Kyzas ve ark. yaptiklar1 bir meta-analizde, bas
boyun kanserlerinde VEBF ekspresyonunun olumsuz progrnostik faktér oldugu ve 2 yillik
genel sagkalim tizerinde 6liim riskini yaklasik 2 kat arttirdigin1 vurgulamislardir (45). Bunlarla
birlikte, Le ve ark. bas boyun kanserli olgularin plazma OPN diizeyi ile tlimor hipoksisi
arasinda korelasyon oldugunu bildirmislerdir (46). Bununla birlikte, Danimarka Bas Boyun
Calisma Grubu’nun yaptig1 yiiksek kanit diizeyli bir ¢aligmada (randomize, ¢ift kor, placebo
kontrollii), bas boyun kanseri olgular1 plazma OPN diizeylerine gore ii¢ ayr1 gruba ayrilmigtir
(47). Bu calisma ile plazma OPN diizeyi yiiksekligi ile radyoterapi basarisizlig1 arasinda yakin

iligki oldugu anlagilmistir.
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3. GEREC ve YONTEM
3.1 Arastirmanin Tipi:

Prospektif, klinik arastirma.
3.2. Arastirmanin Yeri ve Zamani:

Bu arastirma Mayis 2013’te literatiir taramasi ile baslamis; Haziran 2018’de Tez
savunmastyla sonlanmistir. Arastirma, Manisa Celal Bayar Universitesi Kulak Burun Bogaz
Hastaliklar1 Anabilim Dali ve Dokuz Eyliil Universitesi Onkoloji Enstitiisiinde yiiriitiilmiistiir.
3.3. Arastirmanin Evreni ve Orneklemi/Calisma Gruplar:

Bu calismaya 64 larenks benign, premalign ve malign neoplazmi olan olgu dahil edildi.
Arastirmanin evrenini olusturan gruplar asagida sunulmustur:

(1) Grup A (12 olgu): Larenksin benign (vokal kord polip, nodiil veya Reinke 6demi)

neoplazmi,

(i1) Grup B (8 olgu): Larenksin premalign (hafif veya orta displazi) neoplazmi

(ii1)) Grup C (44 olgu): Larenksin malign (karsinoma in situ ve invaziv karsinom)
neoplazmi tanisi alan olgulardan olustu.
Bu caligma kapsaminda kullanilan diglama kriterleri asagida sunulmustur:
(1) Larenks dis1 ikinci primer kanser varligi (6 olgu)
(i1) Larenksin yassi hiicreli karsinom dis1 maligniteleri (1 olgu)
(ii1)) Tam1 oncesinde herhangibir kanser tanis1 olmasi ve/veya tedavi almig olmasi (7
olgu)
(iv) Larenks kanserine yonelik tedavi almama/tedaviyi reddetme (3 olgu)
(v) Olgunun bagka bir merkezde tedavi almasi (5 olgu)
(vi) Tedavi sonrasi izlemden ¢ikmak (7 olgu)
(vii) Orneklerin (serum) analiz i¢in uygun kalitede olmamasi (22 olgu)
3.4. Calisma materyali:
Larenks benign, premalign ve malign neoplazm tanist alan hastalardan tedavi dncesinde

rutin biyokimya tlipine 6rnek kan alindi. Kan, 5 dakika 3000 devirde santrifiije edildi ve

ayrimlanan serumlar -809C derin dondurucuda saklandi. Calisma igin yeterli 6rnek sayisina
ulasildiginda ticari olarak satin alinan ELISA kitleriyle hedeflenen biyobelirteglere 6zgii
Olgtimler yapildi.

Tiim olgularin sosyodemografik bilgileri (yas, cinsiyet), hemoglobin (Hb) ve hematokrit

(Hct) diizeyleri, tiimor karakteristik ve evrelemesi (TNM, lenf nodu sayisi, perinodal tutulum,
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timor boyutu vb.), tedavi sonrasi izlemlerinde lokorejyonel rekiirrens, uzak metastaz gelisimi
ve sagkalim durumlar1 hastanenin patoloji ve hasta kayit programlarindan (PROBEL)
aragtirilarak kaydedildi. Diinya Saglik Orgiitii (DSO) kriterlerine gore erkeklede Hb<13.0 gr/dl
ve kadinlarda Hb<12.0 gr/dl anemi olarak kabul edildi. Bunun yanisira, DSO’niin “sigara
kullanimina gére ayarlanmis anemi” kriterleri de degerlendirmeye alindi. Buna gore,
hemoglobin diizeyinde sigara icmeyenlerden 0 gr/dl, % -1 paket/giin i¢cenlerden -0.3 gr/dl, 1-2
paket/giin igenlerden -0.5 gr/dl ve > 2 paket/giin igenlerden -0.7 gr/dl diistiriildii (48).
3.5. Arastirmanin Degiskenleri:
Arastirmanin sosyodemografik, klinikopatolojik ve hipoksik/anjigenetik degiskenleri
asagida sunulmustur.
— Sosyodemografik degiskenler:
o Cinsiyet
o Yas
o Sigara kullanimi1
o Anemi
o Sigaraya gore ayarlanmis anemi
— Klinikopatolojik degiskenler:
o Neoplazm tipi (benign, premalign ve malign)
o Timor konum
o Tiimdr differansiyasyonu
o Tiroid kikirdak tutulumu
o T-Evre
o Lenf nodu tutulumu
o N-Evre
o Evre
o Tedavi yontemi
— Hipoksik/anjiyogenetik degiskenler:
o Serum HIF-1
o Serum HIF-2
o Serum HIF-3
o Serum VEBF
o Serum OPN
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o Serum MMP-9

3.6. Veri toplama araglari:

Ornekler, Dokuz Eyliil Universitesi Onkoloji Enstitiisii laboratuvarinda, Human HIF-1A

ELISA Kit (FineTest, Wuhan, China), Human EPAS1 (HIF-2A) (Endothelial PAS domain-
containing protein 1) ELISA Kit (FineTest, Wuhan, China), Human HIiF-3A (FineTest, Wuhan,
China), Human VEBF ELISA Kit (FineTest, Wuhan, China), Human OPN ELISA Kit
(FineTest, Wuhan, China) ve Human MMP-9 ELISA kit (FineTest, Wuhan, China) ve

kullanilarak, iiretici firmanin protokolii dogrultusunda gerceklestirildi (Ek-1). Bu calisma

kapsaminda kullanilan ELISA kit protokolii agagida maddeler halinde sunulmustur.

Standart, test Ornegi ve kontrol kuyucuklarinda 96-plate {izerindeki yerlerine
yerlestirildi ve pozisyonlar1 kaydedildi. Standart, 6rnek ve kontrol kuyucuklarinin
eklenmesinden once plate 2 kez yikandi.

Standart kuyucuklarina 20 ng/ml, 10 ng/ml, Sng/ml, 2.5 ng/ml, 1.25 ng/ml, 0.625 ng/ml
konsantrasyonlarindaki standart soliisyonlardan 0.1 ml eklendi.

Kontrol kuyucuklarina 0.1 ml standart seyreltme tamponu ilave edildi.

Ornek kuyucuklarma 0.1 ml diliie edilmis hasta serumlarindan eklendi.

Plate, kitin i¢cinden ¢ikan jelatin ile diizgiince kaplandi ve ornekler 90 dakika boyunca
37°C'de inkiibe edildi.

Jelatin diizgiince c¢ikartildi ve plate icerigi atildi. Plate kenarlarindaki soliisyonlarin
fazlalig1 emici filtre kagitlar1 veya diger emici malzeme ile temizlendi.

Kuyucuklara (standart, 6rnek ve kontrol) 0.1 ml Biotin tespit antikoru caligsma
soliisyonu ilave edildi. Kuyucuklarin yan ¢eperine dokunmadan her bir kuyunun
tabanina ¢ozelti eklendi.

Plaka kapak ile kapatildi ve 60 dakika boyunca 37°C'de inkiibe edildi.

Plaka kapag c¢ikarildi ve plaka, yikama tamponuyla 3 kez yikandi.

Her kuyucuga 0,1 ml SABC ¢alisma soliisyonu ilave edildi, plaka kapatild1 ve 37°C'de
30 dakika inkiibe edildi.

Kapak ¢ikartild1 ve plaka yikama tamponuyla 5 kez yikandi ve her seferinde yikama
tamponunun 1-2 dakika kuyucuklarda kalmasina izin verildi.

Her kuyucuga 90 pul TMB substrati eklendi, plaka kapatildi ve 15-30 dakika i¢inde
karanlikta 37°C'de inkiibe edildi.
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— Her kuyucuga 50 pul Stop ¢ozeltisi eklendi ve iyice karistirildi. Rengin sariya doniistini
takiben durdurma soliisyonu ilave edildikten hemen sonra bir mikroplaka okuyucuda

450 nm'de O.D. absorbans degerleri okundu.

Hesaplama i¢in; (Rélatif 0.D.450) = (Ornek 0.D.450 degeri) - (Kontrol O.D.450 degeri).
Standart egri, standart ¢ozeltinin (X) ilgili konsantrasyonuna karsi her bir standart ¢dzeltinin
(Y) goreceli 0.D.450 degeri olarak ¢izilebilir. Numunelerin HiF-1, -2, -3, OPN, VEBF ve
MMP-9 konsantrasyonu standart egriden hesaplanir.

3.7. Arastirma Plani ve Takvimi:

3 N
Subat 2013-
Tezin literatiir taramasi
> <

Mayis 2013-Haziran 2013

Etik Kurul basvurusu ve alinmasi (Ek-2)

Temmuz 2013-Eyliil 2017
Olgu ve ornek biriktirilmesi
(Larenks benign, premalign ve malign neoplazm)

N
N

Eyliil 2017-Subat 2018
ELISA testlerinin yapilmasi

Haziran 2018

Tez Savunmasi

A /

3.8. Verilerin degerlendirilmesi:

Calismayla ilgili tiim veriler SPSS for Mac programina kaydedildi. Olgularin sosyodemografik
ve tanimlayic1 verileri incelendi. Calisma evreninin degiskenlere (HiF-1, -2, -3, OPN, VEBF
ve MMP-9) gore carpiklik (skewness) ve basiklik (kurtosis) degerleri +1.5 ile -1.5 arasinda
olacak sekilde normal dagilim durumu degerlendirildi. Buna gére; calisma grubunun HIiF-2 ve
OPN agisindan normal dagilim sergilerken HIF-1, -3, VEBF ve MMP-9 acisindan normal
dagilim sergilemedigi saptand1 (49) (Sekil 8). Bu nedenle, HiF-2 ve OPN ile ilgili analizlerde
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parametrik testler (ikili karsilastirmalar i¢in student t testi, ikiden fazla olan karsilastirmalar
icin ANOVA testi ve korelasyon i¢in Pearson korelasyon testi) kullanilirken, digerleri i¢in
parametrik olmayan testler (ikili karsilagtirmalar icin Mann-Whitney U testi, ikiden fazla olan
karsilagtirmalar i¢in Kruskal-Wallis testi ve korelasyon i¢in Spearman korelasyon testi)
kullanilmistir.

Calismada, Grup C’deki olgularin 2 yillik genel-, hastaliksiz- ve uzak metastazsiz sagkalim ve
lokorejyonel kontrolleri Kaplan-Meier testi ile ortaya kondu. Sigara paket/yil, serum HiF-1, -
2, -3, OPN, VEBF ve MMP-9 diizeyleri iizerinden “sinir deger” (cut-off value) belirlenmesi
icin Receiver operating characteristic (ROC) analizi uygulandi. ROC analizinde yiiksek
hassasiyet ve 6zgiillik olmamasi durumunda ortanca degerler belirlenerek o degisken i¢in sinir
deger olarak kabul edildi. Sagkalim analizleri i¢in her iki grubun prognoz karsilagtirmalar ise
log rank testi kullanilarak yapildi. Sagkalim analizleri sonucunda genel-, hastaliksiz- ve uzak
metastazsiz sagkalim ve lokorejyonel kontroller {izerine etkili oldugu saptanan degiskenlere
multivariye analiz (Cox regresyon test) olarak bagimsiz degiskenler saptandi. Tiim analizlerde

p degerinin 0.05ten kiigiik olmasi istatistiksel agidan anlamli olarak kabul edilmistir.
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Statistc Sid. Error

36714656
3451,6265
3891,3047
3668.6424
3654.4000
774552580
880,08669
1377,60
6853,80
5476,20
599,35

254 299

3.520 590

2672,3495  283.87923
2105,0622
32396369
2501,5474
19312000
5157594,76
2271,03385
228,60
8870,60
8642,00
323550

13270323

1173887 465299
1080905
12,66870
1181456
1189450
13,856
3722393
1,687
20,710
19,023
4,670

299

29857313
25854308
3386,0317
2799,0868
2790,8000
2568107,04
1602,53145
830.80
9648.20
881740
136238
2201 299
7,188 590

Sekil 8. Calisma grubunda serum HIF-1, -2, -3, OPN, VEBF ve MMP-9 diizeylerine gore

dagiliminin analizi.
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3.9. Arastirmamn simirhhklar::

Bu ¢aligmanin en énemli sinirliligi, giiniimiizde hipoksi iligkili bir¢ok biyomolekiiliin
aktive oldugu bilinmektedir. Bu ¢alismada, en 6nemli rol oynayan faktorler ele alinmis olsa
da, diger faktorlerin de tanisal, prediktif ve prognostik biyobelirteg olarak rollerinin
aydinlatilmasi agisindan bagka caligmalara gereksinim vardir. Bunun yanisira, olgu sayisi
olarak bir dngalisma olarak dizayn edilmis olan bu ¢alismada elde edilen verilerin genis olgu
sayilari ile degerlendirilmesi gereklidir.

3.10. Etik Kurul Onay1
Bu ¢alismanin yiiriitiilmesi icin Dokuz Eyliil Universitesi Etik Kurulundan onay almmistir

(20.06.2013 tarih ve 1049-GOA protokol numaral1 2013/23-11 karar numarasi) (Ek-2).

30



4. BULGULAR

4.1. Calismaya Dahil Edilen Tiim Olgularin Sosyodemografik ve Klinikopatolojik

Tanimlayict Verileri

Caligmaya 115 olgu ile baslanmis olsa da, “materyal ve metod” boliimiinde belirtilen diglama
kriterleri nedeniyle calisma evrenini 64 olgu olusturmustur. Bu olgularin gruplara gore
dagilimi, Grup A (larenksin benign neoplazm): 12 olgu [10 (%83.3) erkek, 2 (%16.7) kadin],
Grup B (larenksin premalign neoplazm): 8 olgu [7 (%87.5) erkek, 1 (%12.5) kadin], Grup C
(larenksin malign neoplazm): 44 olgudur [41 (%93.2) erkek, 3 (%6.8) kadin]. Tiim ¢alisma
grubunun yas ortalamasit 59.5 (36.0-86.0) yasti.

Bu caligma kapsaminda Grup C’ ye dahil edilen olgularin ortalama sigara kullanim yogunlugu
56.2 (1-134) paket/y1l olarak belirlendi. Bu olgularin 13’iinde anemi ve 16’sinda sigaraya gore
ayarlanmig anemi saptandi. Olgularin 13’i erken evre, 31°1 ise ileri evre larenks kanseri tanisi
aldi. Bu gruptaki olgularin evreleme ve tiimor karakteristigi ile ilgili dagilimlar1 Tablo 3’de
ayrintilt olarak sunulmustur. Bununla birlikte, cerrahi uygulanan olgular arasinda lenf nodu
pozitifligi olan 16 olgunun 7’sinde ekstrakapsiiler yayilim, 2 olguda lenfovaskiiler tutulum, 2
olguda da perinoral tutulum saptandi.

Tablo 3. Grup C’deki olgularin tiimdr evrelemesi ve karakteristigi.

Karakteristik Degisken Hasta sayis1 (%)
Tiimoér konum Supraglottik 13 (20.3)
Glottik 18 (28.1)
Transglottik 13 (20.3)
Tiimor differansiyasyon CiS/lyi diferansiye 11 (25.0)
Orta diferansiye 27 (61.4)
Az/Koétii diferansiye 6 (13.6)
Tiroid kikirdak tutulumu | Yok 27 (61.4)
Var 17 (38.6)
T-Evre CiS/T1 9 (20.5)
T2 5(11.4)
T3 13 (29.5)
T4 17 (38.6)
Lenf nodu tutulum Yok 28 (63.6)
Var 16 (36.4)
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N-Evre NO 28 (63.6)
N1 46.3)
N2 12 (27.3)

Evre CiS/1 9(12.1)
I 4 (6.3)
I 12 (27.3)
v 19 (43.2)

Tedavi yontemi* Cerrahit+Adjuvan tedavi 17 (38.6)
Cerrahi dist 27 (61.4)

* Cerrahi dis1 tedavi olarak radyot+kemoterapi veya indiiksiyon kemoterapi+ radyo+kemoterapi
protokolleri uygulanmistir.

4.2. Calismayva Dahil Edilen Tiim Olgularin HIF-1, -2, -3, VEBF, OPN ve MMP-9

Diizeylerinin Dagilimi

Calisma evrenindeki tiim olgularin HiF-1, -2, -3, VEBF, OPN ve MMP-9 diizeylerinin
gruplardaki ortalama, minimum ve maksimum degerleri asagidaki grafiklerde ayrintili olarak

sunulmustur (Grafik 1-6).
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Grafik 1. Calisma grubundaki olgularin serum HiF-1 diizeyi agisindan ortalama, minimum ve

maksimum degerleri (p=0.241).
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Grafik 2. Calisma grubundaki olgularin serum HiF-2 diizeyi agisindan ortalama, minimum ve

maksimum degerleri (p=0.765).
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Grafik 3. Calisma grubundaki olgularin serum HiF-3 diizeyi agisindan ortalama, minimum ve

maksimum degerleri (p=0.465).
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Grafik 4. Calisma grubundaki olgularin serum OPN diizeyi agisindan ortalama, minimum ve

maksimum degerleri (p=0.376).
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Grafik 5. Calisma grubundaki olgularin serum VEBF diizeyi agisindan ortalama, minimum ve

maksimum degerleri (p=0.186).
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Grafik 6. Calisma grubundaki olgularin serum MMP-9 diizeyi agisindan ortalama, minimum
ve maksimum degerleri (p=0.741).

Grup C’deki tiim olgularin hipoksik ve anjiyogenetik degiskenlere gore yapilan ROC analizi
sonucunda, HIF-2 i¢in 2915.4 pg/mL (%75.0 hassasiyet ve %72.2 6zgiillik) ve MMP-9 i¢in
3150.9 pg/mL (%75.0 hassasiyet ve %75.0 6zgiilliikk) belirlendi (Sekil 9). Diger degiskenler
icin yiiksek hassasiyet ve 6zgiilliik gosteren sinir deger saptanamamasi iizerine bu degiskenlerin
ortanca (median) diizeyleri sinir deger olarak kabul edildi. Boylelikle, ¢aligma kapsamindaki
olgular, HIF-2, -3, VEBF ve OPN i¢in siir degerler sirastyla 3573.8, 332.4, 338.5 pg/mL, ve
11.8 ng/mL olacak sekilde “diisiik” ve “yiiksek™ olarak iki gruba ayrildi.
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ROC Curve

1,0
Source of the
Curve

| — —HIF1
——HIF2

038 [ HIF3

VEBF

OPN

MMPS

| | J Reference Line

Sensitivity

0.4 0.6 0,8 1.0

1 - Specificity

Area Under the Curve

Asympté)tic Asymptotic 95% Confidence

Sig. Interval
Test Result Variable(s) Area Std. Error® Lower Bound  Upper Bound
HIF1 ,625 ,101 273 ,426 ,824
HIF2 , 771 ,073 ,018 ,627 ,914
HIF3 ,549 ,102 ,670 ,348 ,749
VEBF ,281 ,089 ,055 ,107 455
OPN 427 , 121 ,523 , 190 ,664
MMP9 , 757 ,094 ,024 ,573 ,940

a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5

Sekil 9. Serum HIiF-1, -2, -3, VEBF, OPN ve MMP-9 diizeylerinin sagkalima gore yapilan
ROC analizi.

4.3. Larenks Malign Neoplazm Tanili Olgularda Lokorejyonel Rekiirrens ve Uzak Metastaz

Gelisim Durumlart ve Sagkalim Analizleri

Calisma kapsaminda Grup C’ye dahil edilen 44 larenks malign neoplazm tanili olgunun izlem
stiresi 20.2 (1-60) aydi. Calismanin sonlanim tarihi olan 12.01.2018 tarihi itibariyle 36’s1
(%81.8) yastyor, 8’1 (%18.2) ex olmustu. Bu gruptaki 8 olguda lokal, 6 olguda bolgesel
rekiirrens gelisirken 5 olguda da uzak metastaz saptandi (2 olgu lokorejyonel rekiirrens ve 2
olguda lokorejyonel rekiirrens ve uzak metastaz). Bunlarin yanisira, sagkalim analizlerine gore,

2-y1llik genel sagkalim: %77.5 (Sekil 10), 2-yillik hastaliksiz sagkalim: %77.1 (Sekil 11), 2-
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yillik uzak metastassiz sagkalim %77.4 (Sekil 12) ve 2-yillik lokorejyonel kontrol

(Sekil 13) olarak belirlendi.
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Sekil 10. Kaplan-Meier testine gore 2-yillik genel sagkalim analizi.
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Sekil 11. Kaplan-Meier testine gore 2-yillik hastaliksiz sagkalim analizi.
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Sekil 12. Kaplan-Meier testine gore 2-y1llik uzak metastassiz sagkalim analizi.
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Sekil 13. Kaplan-Meier testine gore 2-yillik lokorejyonel kontrol analizi.
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4.4. Calisma Grubundaki Olgularin Serum HIF-1, -2, -3, VEBF, OPN ve MMP-9

Diizeylerinin Sosyodemografik ve Klinikopatolojik Veriler Uzerine Prediktif Rollerininin

Degerlendirilmesi

Calisma kapsaminda incelenen HIF-1, -2, -3, OPN, VEBF ve MMP-9un gruplararasi, cinsiyet,
yas, sigara kullanim yogunlugu, anemi varligi, timor konumu, tiimor diferansiyasyonu ve
evresi, tiroid kikirdak tutulumu, lenf nodu tutulumu ve tedaviyle olan iliskisi Tablo 4 ayrintilt
olarak sunulmustur. Bunun yanisira, HIF-1, -2, -3, OPN, VEBF ve MMP-9’un sigara (paket/y1l)
ve yas ile korelasyonu incelendiginde, sadece sigara ile OPN diizeyi arasinda direkt zayif-orta
korelasyon (r=0.292; p=.05) ve yas ile HIF-3 diizeyi (r=-0.248; p=.05) arasinda ise ters zay1f-
orta korelasyon ortaya kondu. Sigara (sigara-HIF-1: r=-0.017, p=.91; sigara-HIF-2: r=0.033,
p=.83; sigara-HIF-3: r=-0.062, p=.69; sigara-VEBF: 1=-0.012, p=.94; sigara-MMP-9: r=0.131,
p=.39) ve yas (yas-HIF-1: r=-0.104, p=.41; yas-HIF-2: r=-0.139, p=.27; yas-VEBF: 1=-0.219,
p=.08; yas-OPN: r=0.072, p=.57; yas-MMP-9: r=0.118, p=.35) ile diger degiskenler arasinda

istatistiksel agidan anlamli bir korelasyon saptanmadi.
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Tablo 4. Serum HiF-1, -2, -3, VEBF, OPN ve MMP-9 diizeylerinin gruplarasi ve tiimor karakteristik ve evresi iizerine prediktif etkilerinin

Kadin (n=6) 4287.9+
1295.8

Erkek (n=58) 3607.7+
815.2

24

2481.9+
2843.6

2692.0+
2233.1

1475.6+
1260.2

1311.7+
1946.1

416.5+
190.7

455.2+
381.2

73

12.543.7

11.643.7

2038.3 +
575.5

3083.7 +
1644.7

analizi.
HiF-1 HiF-2 HiF-3 VEBF OPN MMP-9
Mean +SD | p Mean +SD | p Mean +SD | p Mean+SD | p Mean+SD | p Mean +SD | p
Grup A (n=12) 4046.1+ 24 | 2581.6+ 26 | 1321.0+ 46 | 331.2+ A8 [ 13.1+3.3 | .81 |2978.9+ 74
923.9 2411.5 1447.8 135.6 759.9
Grup B (n=8) 3630.3+ 3229.7+ 2549.8+ 486.9+ 11.2+4.1 2647.2+
259.8 3040.1 3883.3 162.2 813.1
Grup C (n=44) 3576.7+ 2595.8+ 1106.3+ 478.1+ 11.4+3.7 3049.1+
925.6 2120.9 1374.5 427.9 1865.9

.04




It

Yas

<65 yas (n=45) 3712.8+
884.9

>65 yas (n=19) 3573.6+
884.5

Sigara kullammm yogunlugu

<50 paket/yil (n=21) | 3653.5+
885.8

>50 paket/y1l (n=23) | 3492.7+
982.2

Anemi

Yok (n=31) 3538.6+
919.4

Var (n=13) 3667.8+
971.4

Sigaraya gore Ayarlanmis Anemi
Yok (n=28) 3543.8+
962.8

81

.88

2557.0+
2322.1

2945.5+
21814

2535.7+
2161.2

2661.5+
2127.1

2511.0+
2013.4

2797.8+
22349

2612.6+
2173.3

.53

84

1459.0+
2084.3

1014.5+
1294.7

1158.9+
1449.9

1158.9+
1449.9

1078.2+
1282.6

1173.4+
1627.9

1062.6
1306.2

86

467.0+
335.6

415.3+
439.7

416.5+
328.3

545.6
515.6

518.7+
486.1

381.4+
225.4

551.4+
500.9

11.843.7

11.6+3.8

10.6+3.9

12.443.3

11.543.7

11.4+4.1

11.143.5

.88

2620.6+
953.6

3850.5+
2375.4

3068.9+
1916.8

3027.5+
1855.6

2956.0+
1796.3

3271.2+
2081.8

2724.1+
1353.3
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(4%

Var (n=16)

3634.5+
884.3

Tiimoér Diferansiyasyon

CiS/lyi diferansiye | 3415.3+
(n=11) 1097.6
Orta diferansiye 3617.4+
(n=27) 960.6
Az/Koéti diferansiye | 3690.0+
(n=6) 280.8

Tiimor konum

2566.3+
2095.6

2966.3+
2657.0

2167.1+
1855.0

3845.3+
1871.7

17

1182.9+
1528.0

866.3+
1213.0

1180.7+
1528.7

1212.0+
991.3

349.9+
213.2

556.6+
502.8

463.8+
431.5

398.7+
279.7

12.14+4.2

11.5+3.1

11.6+3.8

10.6+5.0

3617.9
2478.3

2574.1+
1232.5

3084.9+
1808.2

3758.9+
1808.2

Supraglottik (n=13) | 3518.6+ 78 | 2045.1+ 44 | 1305.5+ 87 |1390.7+ 85 12.6+2.4 | .40 | 3025.3+ 96
892.6 2013.5 1627.8 259.2 1632.9
Glottik (n=18) 3648.9+ 3038.7+ 916.7+ 488.8+ 11.144.3 2736.2+
765.7 23444 1219.0 436.1 1129.6
Transglottik (n=13) | 3534.9+ 2533.2+ 1169.7+ 550.8+ 10.84+3.9 3506.2+
1195.5 1910.6 1383.3 552.5 2761.9
Tiimor Yerlesim Alani
Glottik/ Supraglottik | 3594.9+ 95 12622.0+ 90 | 1079.8+ 87 | 447.6 87 | 11.743.7 | .48 | 2857.4+ .89
(n=31) 1195.5 2232.7 1392.9 370.2 1345.6
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Transglottik (n=13) | 3534.9+
1195.5

T-Evre

Cis/T1+T2 (n=14) | 3587.9+
748.7

T3+T4 (n=30) 3571.6+
1009.4

Tiroid Kikirdak Tutulum

Lenf Nodu Tutulum

(-) (n=27) 3633.7+
894.5

(+) (n=17) 3486.2+
993.9

NO (n=28) 3710.8+
1062.2

N+ (n=16) 3342.2+
576.9

2533.2+
1910.6

2923.6+
2465.2

2442 .8+
1967.1

2754.9+
2333.9

2343.0+
1768.0

2667.5+
2045.8

2470.2+
2309.7

1169.7+
1392.9

1025.8+
1428.9

1143.9+
1371.6

967.0+
1240.4

1327.6+
1578.7

1052.1+
1326.3

1201.2+
1494.7

550.8+
552.5

498.5+
487.1

468.6+
405.9

442.1
390.7

535.3+
488.1

441.6+
379.4

541.9+
508.8

10.843.9

11.843.4

11.343.9

11.543.5

11.3+4.2

11.244.3

11.842.6

3506.2
2761.9

3225.6+
1561.4

2966.7
2011.9

2846.5
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4.5. Larenks Malign Neoplazm Tanili Olgularda Sosyodemografik ve Klinikopatolojik

Faktorlerin Prognoz Uzerine Etkilerinin Degerlendirilmesi

Calismada, Grup C’deki olgularin yas, sigara kullanim yogunlugu, anemi, sigaraya gore
ayarlamis anemi, timor diferansiyasyonu, tiimoér konum ve yerlesim alani, T-Evre, tiroid
kikirdak tutulumu, lenf nodu tutulumu, tiimor evresi, tedavi modalitesine gore genel-,
hastaliksiz-, uzak metastassiz sagkalim ve lokorejyonel kontrol iizerindeki prognostik rolleri
Sekil 14-62 ve Tablo 5’te sunulmustur.

4.5.1. Larenks Kanserinde Yasin Prognostik Roliiniin Analizi

Survival Functions
Age
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Sekil 14. Larenks malign neoplazm tanili olgularda yasin genel sagkalim tizerindeki prognostik

rolii (<65 yas vs >65 yas: 2-yillik sagkalim: %86.0 vs %65.2; p=0.24).
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Survival Functions
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Sekil 15. Larenks malign neoplazm tanili olgularda yasin hastaliksiz sagkalim iizerindeki

prognostik rolii (<65 yas vs >65 yas: 2-yillik sagkalim: %86.0 vs %65.6; p=0.25).

Survival Functions
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Sekil 16. Larenks malign neoplazm tanili olgularda yasin uzak metastassiz sagkalim iizerindeki

prognostik rolii (<65 yas vs >65 yas: 2-yillik sagkalim: %86.0 vs %65.2; p=0.24).
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Survival Functions
Age
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Sekil 17. Larenks malign neoplazm tanili olgularda yasin lokorejyonel kontrol iizerindeki
prognostik rolii (<65 yas vs >65 yas: 2-yillik sagkalim: %86.0 vs %65.6; p=0.27).

4.5.2. Larenks Kanserinde Sigara Kullanim Yogunlugunun Prognostik Roliiniin Analizi

Survival Functions
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Sekil 18. Larenks malign neoplazm tanili olgularda sigara kullanim yogunlugunun genel
sagkalim tizerindeki prognostik rolii (<50 paket/yil vs >50 paket/y1l: 2-y1llik sagkalim: %77.9
vs %77.9; p=0.85).
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Survival Functions
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Sekil 19. Larenks malign neoplazm tanili olgularda sigara kullanim yogunlugunun hastaliksiz

sagkalim tlizerindeki prognostik rolii (<50 paket/yil vs >50 paket/yil: 2-y1llik sagkalim: %76.7
vs %77.8; p=0.86).

Survival Functions
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Sekil 20. Larenks malign neoplazm tanili olgularda sigara kullanim yogunlugunun uzak
metastassiz sagkalim {iizerindeki prognostik rolii (<50 paket/yil vs >50 paket/yil: 2-yillik
sagkalim: %77.4 vs %77.8; p=0.84).
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Survival Functions
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Sekil 21. Larenks malign neoplazm tanili olgularda sigara kullanim yogunlugunun lokorejyonel
kontrol lizerindeki prognostik rolii (<50 paket/y1l vs >50 paket/yil: 2-y1llik sagkalim: %77.4 vs
%77.4; p=0.85).

4.5.3. Larenks Kanserinde Aneminin Prognostik Roliiniin Analizi

Survival Functions
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Sekil 22. Larenks malign neoplazm tanili olgularda aneminin genel sagkalim iizerindeki

prognostik rolii (Yok vs Var: 2-yillik sagkalim: %89.3 vs %46.7; p=0.02).
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Sekil 23. Larenks malign neoplazm tanili olgularda aneminin hastaliksiz sagkalim iizerindeki

prognostik rolii (Yok vs Var: 2-yillik sagkalim: %89.8 vs %41.5; p=0.02).
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Sekil 24. Larenks malign neoplazm tanili olgularda aneminin uzak metastassiz sagkalim

tizerindeki prognostik rolii (Yok vs Var: 2-yillik sagkalim: %89.8 vs %41.5; p=0.02).
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Survival Functions
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Sekil 25. Larenks malign neoplazm tanili olgularda aneminin lokorejyonel kontrol tizerindeki

prognostik rolii (Yok vs Var: 2-yillik sagkalim: %89.3 vs %46.7; p=0.02).

4.5.4. Larenks Kanserinde Sigaraya gore Ayarlanmis Aneminin Prognostik Roliiniin Analizi

Survival Functions
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Sekil 26. Larenks malign neoplazm tanili olgularda sigaraya goére ayarlanmis aneminin genel

sagkalim tizerindeki prognostik rolii (Yok vs Var: 2-yillik sagkalim: %92.2 vs %51.2; p=0.01).
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Survival Functions
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Sekil 27. Larenks malign neoplazm tanili olgularda sigaraya gdre ayarlanmis aneminin
hastaliksiz sagkalim {izerindeki prognostik rolii (Yok vs Var: 2-yillik sagkalim: %92.2 vs
%48.1; p=0.01).
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Sekil 28. Larenks malign neoplazm tanili olgularda sigaraya gore ayarlanmis aneminin uzak

metastassiz sagkalim tlizerindeki prognostik rolii (Yok vs Var: 2-yillik sagkalim: %92.2 vs
%48.1; p=0.01).
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Survival Functions
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Sekil 29. Larenks malign neoplazm tanili olgularda sigaraya gdre ayarlanmis aneminin
lokorejyonel kontrol {izerindeki prognostik rolii (Yok vs Var: 2-yillik sagkalim: %92.2 vs
%51.3; p=0.01).

4.5.5. Larenks Kanserinde Tiimor Diferansivasvonunun Prognostik Roliiniin Analizi

Survival Functions
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Sekil 30. Larenks malign neoplazm tanili olgularinda tiimor diferansiyasyonunun genel

sagkalim iizerindeki prognostik rolii (Cis/lyi, Orta vs Az/kotii: 2-y1llik sagkalim: %100.0,
%69.7, %66.7; p=0.17).
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Survival Functions
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Sekil 31. Larenks malign neoplazm tanili olgularda tiimoér diferansiyasyonunun hastaliksiz

sagkalim iizerindeki prognostik rolii (Cis/lyi, Orta vs Az/kotii: 2-y1llik sagkalim: %100.0,

%68.7, %66.7; p=0.18).
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Sekil 32. Larenks malign neoplazm tanili olgularda tiimoér diferansiyasyonunun uzak

metastassiz sagkalim iizerindeki prognostik rolii (Cis/lyi, Orta vs Az/kétii: 2-yillik sagkalim:

%100.0, %68.7, %66.7; p=0.18).
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Survival Functions
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Sekil 33. Larenks malign neoplazm tanili olgularda tiimor diferansiyasyonunun lokorejyonel

kontrol iizerindeki prognostik rolii (Cis/lyi, Orta vs Az/kétii: 2-yillik sagkalim: %100.0,
%69.4, %66.7; p=0.18).

4.5.6. Larenks Kanserinde Tiimor Konumunun Prognostik Roliiniin Analizi

Survival Functions
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Sekil 34. Larenks malign neoplazm tanili olgularda tiimér konumunun genel sagkalim
tizerindeki prognostik rolii (Supraglottik, Glottik vs Transglottik: 2-yillik sagkalim: %90.0,
%87.7, %40.1; p=0.02).
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Survival Functions
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Sekil 35. Larenks malign neoplazm tanili olgularda tiimoér konumunun hastaliksiz sagkalim

izerindeki prognostik rolii (Supraglottik, Glottik vs Transglottik: 2-yillik sagkalim: %90.0,
%87.7, %40.8; p=0.02).
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Sekil 36. Larenks malign neoplazm tanili olgularda tiimér konumunun uzak metastassiz

sagkalim iizerindeki prognostik rolii (Supraglottik, Glottik vs Transglottik: 2-y1llik sagkalim:
%90.0, %87.7, %40.8; p=0.02).
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Sekil 37. Larenks malign neoplazm tanili olgularda tiimér konumunun lokorejyonel kontrol
izerindeki prognostik rolii (Supraglottik, Glottik vs Transglottik: 2-yillik sagkalim: %90.0,
%87.7, %40.1; p=0.02).

4.5.7. Larenks Kanserinde Tiimor Yerlesim Bolgelerinin Prognostik Roliiniin Analizi

Survival Functions
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Sekil 38. Larenks malign neoplazm tanili olgularda tiimdr yerlesim bolgelerinin genel sagkalim

izerindeki prognostik rolii (Supraglottik/Glottik vs Transglottik: 2-yillik sagkalim: %89.1 vs
%40.1; p=0.005).
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Sekil 39. Larenks malign neoplazm tanili olgularda tiimér yerlesim bdlgelerinin hastaliksiz

sagkalim tizerindeki prognostik rolii (Supraglottik/Glottik vs Transglottik: 2-yillik sagkalim:
%89.0 vs %40.8; p=0.006).

Survival Functions

1,0 Location
—I1Supraglottic/Glottic
— s I P 1| —I 1 Transglottic
Supraglottic/Glottic-
censored
0.8 {— Transglottic-censored
S o6
'S
-
3
wn
£ .
0,4 +
o
0,2
0,0

0 10 20 30 40 50 60

Uzak metastassiz sagkalim

Sekil 40. Larenks malign neoplazm tanili olgularda timor yerlesim bolgelerinin uzak

metastassiz sagkalim tizerindeki prognostik rolii (Supraglottik/Glottik vs Transglottik: 2-y1llik
sagkalim: %89.0 vs %40.1; p=0.005).
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Survival Functions
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Sekil 41. Larenks malign neoplazm tanili olgularda tiimdr yerlesim bolgelerinin lokorejyonel
kontrol iizerindeki prognostik rolii (Supraglottik/Glottik vs Transglottik: 2-yillik sagkalim:
%89.0 vs %40.1; p=0.005).

4.5.8. Larenks Kanserinde T-Evresinin Prognostik Roliiniin Analizi

Survival Functions
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Sekil 42. Larenks malign neoplazm tanili olgularda T-Evresinin genel sagkalim {izerindeki

prognostik rolii (CiS/T1+T2 vs T3+T4: 2-yillik sagkalim: %92.3 vs %70.0; p=0.16).
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Sekil 43. Larenks malign neoplazm tanili olgularda T-Evresinin hastaliksiz sagkalim

tizerindeki prognostik rolii (CiS/T1+T2 vs T3+T4: 2-y1llik sagkalim: %92.3 vs %69.5; p=0.16).
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Sekil 44. Larenks malign neoplazm tanili olgularda T-Evresinin uzak metastassiz sagkalim

tizerindeki prognostik rolii (Cis/T1+T2 vs T3+T4: 2-y1llik sagkalim: %92.3 vs %69.5; p=0.16).
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Survival Functions
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Sekil 45. Larenks malign neoplazm tanili olgularda T-Evresinin lokorejyonel kontrol
tizerindeki prognostik rolii (CiS/T1+T2 vs T3+T4: 2-y1llik sagkalim: %92.3 vs %69.7; p=0.17).

4.5.9. Larenks Kanserinde Tiroid Kikirdak Tutulumunun Prognostik Roliiniin Analizi

Survival Functions
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Sekil 46. Larenks malign neoplazm tanili olgularda tiroid kikirdak tutulumunun genel sagkalim
tizerindeki prognostik rolii (Tiroid kikirdak tutulumu (-) vs (+): 2-yillik sagkalim: %88.2 vs
%56.7; p=0.10).
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Sekil 47. Larenks malign neoplazm tanili olgularda tiroid kikirdak tutulumunun hastaliksiz
sagkalim tizerindeki prognostik rolii (Tiroid kikirdak tutulumu (-) vs (+): 2-yillik sagkalim:
%88.2 vs %54.9; p=0.09).
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Sekil 48. Larenks malign neoplazm tanili olgularda tiroid kikirdak tutulumunun uzak
metastassiz sagkalim tizerindeki prognostik rolii (Tiroid kikirdak tutulumu (-) vs (+): 2-y1llik

sagkalim: %88.2 vs %54.9; p=0.09).
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Sekil 49. Larenks malign neoplazm tanili olgularda tiroid kikirdak tutulumunun lokorejyonel
kontrol tizerindeki prognostik rolii (Tiroid kikirdak tutulumu (-) vs (+): 2-yillik sagkalim:
%88.2 vs %56.7; p=0.10).

4.5.10. Larenks Kanserinde Lenf Nodu Tutulumunun Prognostik Roliiniin Analizi

Survival Functions
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Sekil 50. Larenks malign neoplazm tanili olgularda lenf nodu tutulumunun genel sagkalim
tizerindeki prognostik rolii (Lenf nodu tutulumu (-) vs (+): 2-yillik sagkalim: %74.4 vs %85.9;
p=0.65).
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Survival Functions
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Sekil 51. Larenks malign neoplazm tanili olgularda lenf nodu tutulumunun hastaliksiz sagkalim

tizerindeki prognostik rolil (Lenf nodu tutulumu (-) vs (+): 2-yillik sagkalim: %74.0 vs %85.9;
p=0.64).
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Sekil 52. Larenks malign neoplazm tanili olgularda lenf nodu tutulumunun uzak metastassiz

sagkalim iizerindeki prognostik rolii (Lenf nodu tutulumu (-) vs (+): 2-y1llik sagkalim: %74.4
vs %85.9; p=0.65).
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Survival Functions
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Sekil 53. Larenks malign neoplazm tanili olgularda lenf nodu tutulumunun lokorejyonel
rekiirrens tizerindeki prognostik rolii (Lenf nodu tutulumu (-) vs (+): 2-yillik sagkalim: %73.8
vs %85.9; p=0.64).

4.5.11. Larenks Kanserinde Tiimor Evresinin Prognostik Roliiniin Analizi

Survival Functions
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Sekil 54. Larenks malign neoplazm tanil1 olgularda tiimdr evresinin genel sagkalim {izerindeki

prognostik rolii (Erken evre vs Ileri evre: 2-y1llik sagkalim: %91.7 vs %70.9; p=0.20).
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Sekil 55. Larenks malign neoplazm tanili olgularda tiimor evresinin hastaliksiz sagkalim

iizerindeki prognostik rolii (Erken evre vs lleri evre: 2-yillik sagkalim: %91.7 vs %70.3;
p=0.20).
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Sekil 56. Larenks malign neoplazm tanili olgularda tiimdr evresinin uzak metastassiz sagkalim

iizerindeki prognostik rolii (Erken evre vs Ileri evre: 2-yillik sagkalim: %91.7 vs %70.3;
p=0.19).
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Sekil 57. Larenks malign neoplazm tanili olgularda timor evresinin lokorejyonel kontrol
iizerindeki prognostik rolii (Erken evre vs lleri evre: 2-yillik sagkalim: %91.7 vs %70.6;
p=0.21).

4.5.12. Larenks Kanserinde Tedavi Modalitesinin Prognostik Roliiniin Analizi

Survival Functions

1.0 Treatment modality
—I1Surgical treatment
—I1Nonsurgical treatment
-+ - - - 4 - - - | Surgical treatment-
censored
0.8 Nonsurgical treatment-
N censored
S os
'S
1
3
wn
£
0,4
o
0,2
0,0
0 10 20 30 40 50 60

Genel sagkalim

Sekil 58. Larenks malign neoplazm tanili olgularda tedavi modalitesinin genel sagkalim
iizerindeki prognostik rolii (Cerrahi vs Cerrahi disi: 2-yillik sagkalim: %86.2 vs %72.0;
p=0.45).
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Sekil 59. Larenks malign neoplazm tanili olgularda tedavi modalitesinin hastaliksiz sagkalim

iizerindeki prognostik rolii (Cerrahi vs Cerrahi disi: 2-yillik sagkalim: %86.9 vs %71.1;
p=0.46).
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Sekil 60. Larenks malign neoplazm tanili olgularda tedavi modalitesinin uzak metastassiz
sagkalim {iizerindeki prognostik rolii (Cerrahi vs Cerrahi disi: 2-yillik sagkalim: %86.9 vs
%71.8; p=0.47).
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Survival Functions
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Sekil 61. Larenks malign neoplazm tanili olgularda tedavi modalitesinin lokorejyonel kontrol
iizerindeki prognostik rolii (Cerrahi vs Cerrahi disi: 2-yillik sagkalim: %86.2 vs %71.1;
p=0.43).
4.6. Larenks Malign Neoplazm Olgularinda HIF-1, -2, -3, OPN, VEBF ve MMP-9’un

Prognoz Uzerindeki Etkilerinin Degerlendirilmesi

Calismada, Grup C’deki olgularin HIF-1, -2, -3, OPN, VEBF ve MMP-9’un “diisiik” ve

“yiiksek” olmasina gore genel-, hastaliksiz-, uzak metastassiz sagkalim ve lokorejyonel kontrol

iizerindeki prognostik rolleri Sekil 62-85 ve Tablo 5’te sunulmustur.
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4.6.1. Serum HiF-1 Diizeyinin Larenks Kanserindeki Prognostik Roliiniin Analizi
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Sekil 62. Larenks malign neoplazm tanili olgularda HIiF-1 diizeyinin genel sagkalim iizerindeki

prognostik rolii (HIF-1 ¥ vs T: 2-y1llik sagkalim: %76.7 vs %86.1; p=0.67).
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Sekil 63. Larenks malign neoplazm tanili olgularda HIF-1 diizeyinin hastaliksiz sagkalim

tizerindeki prognostik rolii (HIF-1 { vs T: 2-y1llik sagkalim: %66.5 vs %81.3; p=0.63).
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Sekil 64. Larenks malign neoplazm tanili olgularda HIF-1 diizeyinin uzak metastassiz sagkalim

tizerindeki prognostik rolii (HIF-1 { vs T: 2-y1llik sagkalim: %69.2 vs %81.1; p=0.67).
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Sekil 65. Larenks malign neoplazm tanili olgularda HIF-1 diizeyinin lokorejyonel kontrol

iizerindeki prognostik rolii (HIiF-1 4 vs T: 2-y1llik sagkalim: %69.2 vs %81.3; p=0.62).
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4.6.2. Serum HiF-2 Diizeyinin Larenks Kanserindeki Prognostik Roliiniin Analizi

Survival Functions
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Sekil 66. Larenks malign neoplazm tanili olgularda HIiF-2 diizeyinin genel sagkalim iizerindeki

prognostik rolii (HIF-2 ¥ vs T: 2-y1llik sagkalim: %88.5 vs %59.8; p=0.02).
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Sekil 67. Larenks malign neoplazm tanili olgularda HIF-2 diizeyinin hastaliksiz sagkalim

iizerindeki prognostik rolii (HIF-2 4 vs T: 2-y1llik sagkalim: %87.7 vs %59.8; p=0.02).
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Survival Functions
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Sekil 68. Larenks malign neoplazm tanili olgularda HIF-2 diizeyinin uzak metastassiz sagkalim

tizerindeki prognostik rolii (HIF-2 { vs T: 2-y1llik sagkalim: %88.4 vs %59.8; p=0.02).
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Sekil 69. Larenks malign neoplazm tanili olgularda HIF-2 diizeyinin lokorejyonel kontrol

tizerindeki prognostik rolii (HIF-2 { vs T: 2-y1llik sagkalim: %87.8 vs %59.8; p=0.02).
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4.6.3. Serum HIF-3 Diizeyinin Larenks Kanserindeki Prognostik Roliinlin Analizi

Survival Functions
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Sekil 70. Larenks malign neoplazm tamili olgularda HiF-3 diizeyinin genel sagkalim iizerindeki

prognostik rolii (HIF-3 ¥ vs T: 2-y1llik sagkalim: %82.7 vs %73.7; p=0.68).
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Sekil 71. Larenks malign neoplazm tanili olgularda HIF-3 diizeyinin hastaliksiz sagkalim

tizerindeki prognostik rolii (HIF-3 { vs T: 2-y1llik sagkalim: %82.7 vs %73.1; p=0.66).
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Survival Functions
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Sekil 72. Larenks malign neoplazm tanili olgularda HIF-3 diizeyinin uzak metastassiz sagkalim

tizerindeki prognostik rolii (HIF-3 { vs T: 2-y1llik sagkalim: %82.7 vs %73.7; p=0.67).
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Sekil 73. Larenks malign neoplazm tanili olgularda HIF-3 diizeyinin lokorejyonel kontrol

tizerindeki prognostik rolii (HIF-3 { vs T: 2-y1llik sagkalim: %82.7 vs %73.1; p=0.68).
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4.6.4. Serum VEBF Diizeyinin Larenks Kanserindeki Prognostik Roliiniin Analizi
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Sekil 74. Larenks malign neoplazm tanili olgularda VEBF diizeyinin genel sagkalim iizerindeki

prognostik rolii (VEBF ¥ vs T: 2-y1llik sagkalim: %67.6 vs %93.3; p=0.07).
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Sekil 75. Larenks malign neoplazm tanili olgularda VEBF diizeyinin hastaliksiz sagkalim
tizerindeki prognostik rolii (VEBF ¥ vs T: 2-y1llik sagkalim: %66.9 vs %93.3; p=0.07).
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Sekil 76. Larenks malign neoplazm tanili olgularda VEBF diizeyinin uzak metastassiz sagkalim

tizerindeki prognostik rolii (VEBF ¥ vs T: 2-y1llik sagkalim: %67.6 vs %93.3; p=0.07).
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Sekil 77. Larenks malign neoplazm tanili olgularda VEBF diizeyinin lokorejyonel kontrol

tizerindeki prognostik rolii (VEBF { vs T: 2-y1llik sagkalim: %66.9 vs %93.3; p=0.07).
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4.6.5. Serum OPN Diizeyinin Larenks Kanserindeki Prognostik Roliiniin Analizi

Survival Functions
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Sekil 78. Larenks malign neoplazm tanili olgularda OPN diizeyinin genel sagkalim {izerindeki

prognostik rolii (OPN { vs T: 2-y1llik sagkalim: %76.2 vs %77.7; p=0.84).
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Sekil 79. Larenks malign neoplazm tanili olgularda OPN diizeyinin hastaliksiz sagkalim

tizerindeki prognostik rolii (OPN { vs T: 2-yillik sagkalim: %76.0 vs %76.1; p=0.92).
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Sekil 80. Larenks malign neoplazm tanil1 olgularda OPN diizeyinin uzak metastassiz sagkalim

tizerindeki prognostik rolii (OPN { vs T: 2-yillik sagkalim: %76.2 vs %77.1; p=0.89).

Survival Functions

1,0 OPN
+ —ITLow OPN level
- —I1High OPN level
: {~ Low OPN level-censored

og ——High OPN level-censored

0,6

Cum Survival

0.4

0,2

0,0

0 10 20 30 40 50 60

Lokorejyonel kontrol

Sekil 81. Larenks malign neoplazm tanili olgularda OPN diizeyinin lokorejyonel kontrol

tizerindeki prognostik rolii (OPN 4 vs T: 2 yillik sagkalim: %76.9 vs %76.9; p=0.89).
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4.6.6. Serum MMP-9 Diizeyinin Larenks Kanserindeki Prognostik Roliinlin Analizi

Survival Functions

1.0 MMP-9
—TLow MMP-9 level
+ ! —I1High MMP-9 level
{~ Low MMP-9 level-censored
g ——High MMP-9 level-censored
S o6
'S
1
3
)
€
S o4
0,2
0,0

0 10 20 30 40 50 60

Genel sagkalim

Sekil 82. Larenks malign neoplazm tanili olgularda MMP-9 diizeyinin genel sagkalim
tizerindeki prognostik rolii (MMP-9 { vs T: 2-yillik sagkalim: %92.2 vs %56.9; p=0.02).
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Sekil 83. Larenks malign neoplazm tanili olgularda MMP-9 diizeyinin hastaliksiz sagkalim
iizerindeki prognostik rolii (MMP-9 { vs T: 2-y1llik sagkalim: %92.2 vs %56.9; p=0.02).
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Sekil 84. Larenks malign neoplazm tanili olgularda MMP-9 diizeyinin uzak metastassiz

sagkalim tizerindeki prognostik rolii (MMP-9 4 vs T: 2-yillik sagkalim: %92.2 vs %56.9;
p=0.02).
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Sekil 85. Larenks malign neoplazm tanili olgularda MMP-9 diizeyinin lokorejyonel kontrol
iizerindeki prognostik rolii (MMP-9 { vs T: 2-y1llik sagkalim: %92.2 vs %56.9; p=0.02).
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degerlendirilmesi.
Degisken 2-yilhk Genel 2-yilhk 2-yilhk Uzak 2-yilhk
Sagkalim Hastahksiz Metatassiz Lokorejyonel
Sagkalim Sagkahm Kontrol
% p % p % p % p
Yas
<65 yas 86.0 0.24 86.0 0.25 86.0 0.24 86.0 0.27
>65 yas 65.2 65.6 65.2 65.2
<50 paket/y1l 77.9 0.85 76.7 0.86 77.9 0.84 77.4 0.85
>50 paket/y1l 77.9 77.8 77.8 77.4
Yok 89.3 0.02 89.8 0.02 89.8 0.02 89.3 0.02
Var 46.7 41.5 41.5 46.7
Sigaraya gore Ayarlanmis Anemi
Yok 92.2 0.01 92.2 0.01 92.2 0.01 92.2 0.01
Var 51.2 48.1 48.1 51.3

Tiimor Diferansiyasy

on

Timor Konum

CiS/lyi 100.0 | 0.17
Orta 69.7
Az/Koéti 66.7

Tiimor Yerlesim Bolgesi

Supraglottik 90.0 0.02
Glottik 87.7
Transglottik 40.1

Glottik/Supraglottik 89.1 | 0.005
Transglottik 40.1

T-Evre

CiS/T1+T2 923 0.16
T3+T4 70.0

Tiroid Kikirdak Tutulumu

100.0 | 0.18

68.7

66.7

90.0 0.02

87.7

40.8

89.0

40.8

92.3

69.5

100.0 | 0.17

68.7

66.7

90.0 0.02

87.7

40.8

89.0

40.1

92.3

69.5

100.0 | 0.18

69.4

66.7

90.0 0.02

87.7

40.1

89.0

40.1

92.3

69.7

o0 |

2



HiF-1 Diizeyi

Q) 88.2
) 56.7
Lenf Nodu Tutulumu

) 74.4
) 85.9
Evre

Erken evre 91.7
Ileri evre 70.9
Tedavi Modalitesi

Cerrahi 86.2
Cerrahi-dis1 72.0

0.10 88.2

0.09

54.9

0.65 74.0

0.64

85.9

0.20 91.7

0.20

70.3

0.45 86.9

0.46

71.1

88.2

54.9

74.4

85.9

91.7

70.3

86.9

71.8

0.09

0.65

0.19

0.47

88.2

56.7

73.8

85.9

91.7

70.6

86.2

71.1

0.10

0.64

0.21

0.43

Diisiik 76.7 0.67 66.5 0.63 69.2 0.67 69.2 0.62
Yiiksek 86.1 81.3 81.1 81.3
Diisiik 88.5 0.02 87.7 0.02 88.4 0.02 87.8 0.02
Yiiksek 59.8 59.8 59.8 59.8
Disiik 82.7 0.68 82.7 0.66 82.7 0.67 82.7 0.68
Yiiksek 73.7 73.1 73.7 73.1
Diisiik 67.6 0.07 66.9 0.07 67.6 0.07 66.9 0.07
Yiiksek 93.3 93.3 93.3 93.3
Disiik 76.2 0.84 76.0 0.92 76.2 0.89 76.9 0.89
Yiiksek 77.7 76.1 77.1 76.9
Disiik 92.2 0.02 92.2 0.02 92.2 0.02 92.2 0.02
Yiiksek 56.9 56.9 56.9 56.9
4.7. Larenks Kanserinin Sagkalim Sonuclart Uzerine Etkili Risk Faktiorlerinin Cox
Regresyon Analizi.
Bu calisma  kapsaminda  arastirilan  sosyodemografik,  klinikopatolojik  ve

hipoksik/anjiyogenetik degiskenlerin sagkalimlar iizerindeki hazard ratiolar1 Tablo 6’da

sunulmustur.
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Tablo 6. Larenks kanseri olgularinda sosyodemografik, klinikopatolojik ve hipoksik/anjiyogenetik degiskenlerin sagkalim iizerine etkisinin Cox

regresyon analizi ile degerlendirilmesi.

Karakteristik Degisken 2-yilik Genel 2-yilhik Hastalhks1z 2-vilik Uzak 2-yilik L okorejyonel
Sagkalhim Sagkalim Metastassiz Sagkalim Kontrol
HR %95 p HR %95 p HR %95 p HR %95 p
Cl Cl Cl Cl
Yas <65yasvs >65 |2.28 0.54- 26 | 2.23 0.53- 27 | 2.30 0.55- 25 | 2.20 0.52- .28
yas 9.58 9.38 9.65 9.24
Sigara <50 paket/yil vs | 1.14 0.28- 85 |1.13 0.28- 86 |1.14 0.28- 84 | 1.14 0.28- .85
>50 paket/y1l 4.58 4.54 4.60 4.57
Anemi Yok vs Var 4.55 1.08- 04 | 4.69 1.11- .03 |4.73 1.11- .03 |4.48 1.06- .04
19.17 19.86 20.07 18.86
Sigaraya gore Yok vs Var 6.03 1.21- .03 |6.26 1.25- .02 |6.33 1.26- 02 |5.92 1.19- .03
Ayarlanmis 30.07 31.31 3171 29.52
Anemi
Tumoér Konum | Glottik vs 0.82 0.07- 87 10.84 0.08- .88 |0.85 0.08- 89 10.82 0.07- .87
Supraglottik 9.06 9.24 9.39 9.09




G8

Glottik vs 5.82 1.11- .04 |5.68 1.08- .04 |5.76 1.09- .04 |5.74 1.09- .04
Transglottik 30.55 29.81 30.29 30.11
Tamor Glottik/ 6.24 1.46- .01 |6.05 1.42- .01 |6.10 1.43- 01 |6.15 1.45- .01
Yerlesim Supraglottik vs 26.61 25.74 25.99 26.18
Bolgesi Transglottik
Tamor Iyi+Orta vs 2.21 0.45- 33 1220 0.44- 33 223 45- 33 218 0.44- .34
Diferansiyasyon | Az/Kotu 10.98 10.98 11.07 10.83
Evre Erken Evre vs 3.56 0.44- 24 | 3.53 0.43- 24 13,61 0.44- 23 351 0.43- 24
[leri Evre 29.00 28.80 29.44 28.62
T-Evre CiS/T1+T2 vs 3.97 0.49- 20 |3.94 0.48- 20 [4.02 0.49- 19 ]3.93 0.48- .20
T3+T4 32.33 32.12 32.76 32.00
Tiroid (-) vs (+) 3.14 0.75- 12 13.20 0.76- A1 ]3.23 0.77- 11 ]3.09 0.73- A2
Kikirdak 13.19 13.45 13.60 12.96
Tutulumu
Lenf Nodu (-) vs (+) 0.69 0.14- .66 | 0.69 0.14- .65 |0.69 0.14- .65 |0.68 0.14- .64
Tutulumu 3.46 3.43 3.46 3.41
Tedavi Cerrahi vs 1.83 0.37- 46 | 181 0.36- 47 1179 0.36- 47 1187 0.38- 44
Modalitesi Cerrahi-dis1 9.12 9.03 8.90 9.32
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HIF-1 Diizeyi Diisiik vs Yiiksek | 0.74 0.18- 68 |0.71 0.17- .64 |0.74 0.18- 68 |0.70 0.17- .62
2.99 2.91 3.01 6.56

HIiF-2 Duzeyi Diistik vs Yiiksek | 5.40 1.09- .04 |5.23 1.06- .04 |5.29 1.07- .04 |5.30 1.07- .04
26.76 25.96 26.23 26.29

HIF-3 Duzeyi Disiik vs Yiiksek | 1.34 0.32- .69 | 1.37 0.32- .67 | 135 0.32- 68 | 1.34 0.32- .69
5.64 5.75 5.69 5.63

VEBF Duzeyi Diisiik vs Yiiksek | 0.18 0.02- 11 | 0.18 0.02- 11 |0.18 0.02- 11 1 0.18 0.02- A1
1.49 1.46 1.50 1.47

OPN Duzeyi Diisiik vs Yiiksek | 0.87 0.21- .85 |0.94 0.23- 93 091 0.22- 89 10.91 0.23- .89
3.49 3.75 3.63 3.63

MMP-9 Duzeyi | Diisiik vs Yiiksek | 5.49 1.11- .04 |5.48 1.10- .04 |5.53 1.11- .04 |5.40 1.09- .04
27.27 27.24 27.48 26.84




4.8. Larenks Kanserinde Onkolojik Sonuclar Uzerine Etkili Risk Faktorleri icin

Multivariyve Hazard Regresyon Analizi.

Bu caligma kapsaminda anemi, bivariate analizlerde istatistiksel olarak anlaml1 rolii olan anemi,
sigaraya gore ayarlanmis anemi, tiimor yerlesimi, serum HIF-2 ve MMP-9 diizeyi Multivariye
hazard regresyon analizi icin secildi (Sekil 86). Bunun sonucunda, HiF-2 (2-yillik genel
sagkalim: HR:8.59, %95 CI: 1.38-53.19, p=0.021; 2-y1llik hastaliksiz sagkalim: HR:7.76, %95
CI: 1.26-47.78, p=0.027; 2-y1llik uzak metastazsiz sagkalim: HR:7.77, %95 CI: 1.26-47.87,
p=0.027; 2-yillik lokorejyonel kontrol: HR:8.57, %95 CI: 1.38-53.04, p=0.021) ve timor
yerlesiminin (2-yillik genel sagkalim: HR:15.34, %95 CI: 2.70-87.11, p=0.002; 2-yillik
hastaliksiz sagkalim: HR:13.97, %95 CI: 2.50-78.22, p=0.003; 2-yillik uzak metastazsiz
sagkalim: HR:14.00, %95 CI: 2.50-78.34, p=0.003; 2-y1llik lokorejyonel kontrol: HR:15.30,
%95 CI: 2.69-86.90, p=0.002) ve MMP-9 (2-yillik genel sagkalim: HR:7.46, %95 CI: 1.32-
42.02, p=0.023; 2-y1llik hastaliksiz sagkalim: HR:7.02, %95 CI: 1.26-39.07, p=0.026; 2-y1illik
uzak metastazsiz sagkalim: HR:7.04, %95 CI: 1.26-39.15, p=0.026; 2-yillik lokorejyonel
kontrol: HR:7.44, %95 CI: 1.32-41.91, p=0.023) onkolojik sonuclar a¢isindan bagimsiz
prognostik faktorler oldugu saptandi (Tablo 7-10).

Categorical Variable Codings®%%ef
Frequency (1)

Anemia® ,00=Absent 31 0

1,00=Present 13 1
HIF-2° 1,00=Low HIF2 level 28 0

2,00=High HIF2 level 16 1
MMP-9° 1,00=Low MMP-9 level 29 0

2,00=High MMP-9 level 15 1
Location® 1,00 31 0

=Supraglottic/Glottic

2,00=Transglottic 13 1
Adjusted Anemia® ,00=Absent 28 0

1,00=Present 16 1

a. Category variable: Anemia (Anemia)

b. Indicator Parameter Coding

c. Category variable: HIF-2 (HiF2)

d. Category variable: MMP-9 (MMP9)

e. Category variable: Location (Location)

f. Category variable: Adjusted Anemia (AdjustedAnemia)

Sekil 86. Multivariye hazard regresyon analizi i¢in secilen degiskenler.
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Tablo 7. 2-y1llik genel sagkalim i¢in multivariye hazard regresyon analizi.

95.0% ClI for Exp(B)

B SE Wald df Sig. Exp(B) Lower Upper

Step1  MMP-9 1,738 1,008 2,972 1 ,085 5,688 ,788 41,045
HIF-2 2,991 1,279 5,473 1 ,019 19,909 1,624 243,994

Anemia -2,313 1,602 2,086 1 ,149 ,099 ,004 2,284
Adjusted Anemia 2,958 1,764 2,813 1 ,094 19,263 ,607 611,045

Location 2,744 1,094 6,295 1 ,012 15,547 1,823 132,592

Step 2 MMP-9 1,673 ,945 3,132 1 ,077 5,328 ,835 33,972
HIF-2 2,165 ,944 5,260 1 ,022 8,718 1,370 55,476
Adjusted Anemia ,845 1,019 ,687 1 ,407 2,327 ,316 17,155

Location 2,306 ,985 5,479 1 ,019 10,038 1,455 69,233

Step 3 MMP-9 2,010 ,882 5,200 1 ,023 7,466 1,326 42,026
HIF-2 2,151 ,930 5,350 1 ,021 8,595 1,389 53,195

Location 2,731 ,886 9,500 1 ,002 15,344 2,703 87,108

Tablo 8. 2-yillik hastaliks1z sagkalim i¢in multivariye hazard regresyon analizi.

95.0% Cl for Exp(B)

B SE Wald df Sig. Exp(B) Lower Upper
Step 1  MMP-9 1,705 1,011 2,846 1 ,092 5,504 ,759 39,917
HIF-2 2,916 1,268 5,285 1 ,022 18,458 1,537 221,674
Anemia -2,592 1,636 2,510 1 ,113 ,075 ,003 1,849
Adjusted Anemia 3,159 1,737 3,306 1 ,069 23,547 ,782 709,416
Location 2,756 1,110 6,162 1 ,013 15,742 1,786 138,734
Step 2 MMP-9 1,601 ,942 2,885 1 ,089 4,956 ,782 31,424
HIF-2 2,058 ,941 4,780 1 ,029 7,828 1,237 49,515
Adjusted Anemia ,865 1,024 , 714 1 ,398 2,376 ,319 17,671
Location 2,200 ,980 5,036 1 ,025 9,024 1,321 61,642
Step 3  MMP-9 1,949 ,876 4,954 1 ,026 7,023 1,262 39,077
HIF-2 2,049 ,927 4,885 1 ,027 7,763 1,261 47,780
Location 2,637 ,879 9,010 1 ,003 13,976 2,497 78,217

Tablo 9. 2-yillik uzak metastassiz sagkalim i¢in multivariye hazard regresyon analizi.

95.0% ClI for Exp(B)

B SE Wald df Sig. Exp(B) Lower Upper
Step 1  MMP-9 1,707 1,011 2,851 1 ,091 5,511 ,760 39,964
HIF-2 2,918 1,268 5,294 1 ,021 18,496 1,541 222,049
Anemia -2,594 1,636 2,515 1 , 113 ,075 ,003 1,844
Adjusted Anemia 3,161 1,737 3,310 1 ,069 23,598 ,783 710,822
Location 2,758 1,110 6,170 1 ,013 15,764 1,789 138,889
Step 2 MMP-9 1,603 ,942 2,893 1 ,089 4,967 ,783 31,494
HIF-2 2,060 ,941 4,787 1 ,029 7,842 1,239 49,623
Adjusted Anemia ,865 1,024 ,714 1 ,398 2,376 ,319 17,692
Location 2,202 ,980 5,045 1 ,025 9,043 1,324 61,761
Step 3 MMP-9 1,951 ,875 4,968 1 ,026 7,039 1,265 39,148
HIF-2 2,051 ,927 4,893 1 ,027 7,777 1,263 47,876
Location 2,639 ,879 9,026 1 ,003 14,003 2,503 78,345

88



Tablo 10. 2-y1llik lokorejyonel kontrol i¢in multivariye hazard regresyon analizi.
95.0% Cl for Exp(B)

B SE Wald df Sig. Exp(B) Lower Upper
Step 1  MMP-9 1,736 1,008 2,964 1 ,085 5,676 ,786 40,970
HIF-2 2,988 1,279 5,457 1 ,019 19,843 1,618 243,391
Anemia -2,310 1,602 2,080 1 ,149 ,099 ,004 2,292
Adjusted Anemia 2,955 1,764 2,806 1 ,094 19,198 ,605 609,161
Location 2,742 1,094 6,285 1 ,012 15,516 1,819 132,359
Step 2 MMP-9 1,670 ,945 3,120 1 ,077 5,311 ,833 33,869
HIF-2 2,162 ,944 5,246 1 ,022 8,692 1,366 55,307
Adjusted Anemia ,844 1,018 ,687 1 ,407 2,326 ,316 17,119
Location 2,304 ,985 5,467 1 ,019 10,011 1,451 69,048
Step 3 MMP-9 2,007 ,882 5,177 1 ,023 7,440 1,321 41,914
HIF-2 2,148 ,930 5,334 1 ,021 8,569 1,384 53,038
Location 2,728 ,886 9,474 1 ,002 15,299 2,693 86,898
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5. TARTISMA

Gilinlimiizde kanser, tiim diinyada pandemik bir hastalik olarak kabul edilmektedir. Gerek
toplum saglig1 tizerindeki olumsuz etkileri, gerekse yol ac¢tigi ekonomik yiik nedeniyle kanser,
ciddi bir saglik sorunu haline gelmistir. Bu ¢ercevede, kanser varligi, kanserin karakteristigi,
yayilimi, metastaz varligi, tedavi yanit/direnci, rekiirrens riskinin belirlenmesi ve hastanin
prognoz ve sagkalimi hakkinda bilgi sahibi olmak olduk¢a onemlidir. Boylelikle, kanserin
erken tanisinin yanisira daha etkin ve dogru tedavi stratejilerinin belirlenmesi, yiiksek rekiirrens
riskli kanser olgularinda adjuvan veya metronomik tedavilerle sagkalimlarin artirilmasi
miimkiin olacaktir. Bu nedenle, kansere 6zgii biyobelirteclerin saptanmasi gereklidir; ki Lampri
ve ark. vurguladiklari lizere, kanserin erken tanis1 ve etkin tedavisi ile ilgili olarak 21. yiizy1l
“biyobelirte¢ kesif cagr” olarak nitelendirilmektedir (50). “/deal” bir biyobelirtec, kolay elde
edilebilir, yiiksek 6zglinliik ve 6zgiilliige sahip, tiimor karakter ve davranisi, klinik tan1 ve siireg
hakkinda 6nemli bilgiler saglamali ve maliyet-etkinlik acisindan elverisli ve rantabl olmalidir.
Maalesef, giinlimiizde bas boyun kanserleri i¢in bu 06zelliklerin tamamina sahip olan bir
biyobelirte¢ bulunmamaktadir. Halihazirda, sadece orofarenks kanserleri i¢in human papilloma
viriis ve onunla iligkili olarak tiimoér dokusundaki p/6 ekspresyonunun tedavi se¢imi ve
prognostik agidan etkin bir biyobelirte¢ oldugu agikca bilinmektedir (51). Buna ragmen, bir¢ok
farklt ornekten (doku, plazma, serum, tiikiiriik, idrar, vb.) elde edilen farkli biyolojik
molekiiliin, tanisal, prediktif ve/veya prognostik biyobelirte¢ adayi olarak etkinliginin
arastirlldig1 ¢alismalar artarak devam etmektedir. Bilindigi {izere, her 6rnegin kendine 6zgii
avantaj ve dezavantajlar1 bulunmaktadir; ki bu nedenle incelenecek biyomolekiiliin hangi
ornekten arastirilacaginin belirlenmesi ilk ve en 6nemli basamaktir. Gliniimiizde, kanser tanisi
icin timdr biyopsi drneklerinin histopatolojik incelemesi altin standart yontemdir. Ancak, solid
timorlerdeki  heterojenite nedeniyle biyopsilerde incelenen biyomolekiiller, tiimor
mikrogevresinin biitlinlinii tanimlayamamaktadir; bundan dolay1 biyobelirte¢ rolleri énemli
olgiide etkilenmektedir. Gergekten de, Bredell ve arkadaslari, bag boyun kanserlerinde biyopsi
temelli hipoksik biyobelirteglerle ilgili bir derlemelerinde: (i) biyopsilerin tiimoriin periferal
kismindan alinmasma bagli olarak tiimoér mikrosirkiilasyon ve perflizyonunu yeterince
gosterememeleri, (ii) solid timdrlerdeki heterojen metabolik aktiviteye bagl akut ve kronik
hipoksi alanlarinin ortaya konamamast; (iii) timor hipoksisinin dinamik bir siirecte ilerlemesi
nedeniyle degiskenlik gostermesi ve (iv) hipoksinin tiimor boyutundan bagimsiz bir davranig

sergilemesini en Onemli eksiklikler olarak belirtmistir (52). Bunun yanisira, bas boyun
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bolgesinde 6zellikle larengofarengeal bolgeden biyopsi alinmasinin ¢gogunlukla cerrahi yontem
ile uygulanma mecburiyeti ileri tedavi merkezlerine yonlendirilme gerekliligine, gerek cerrahi
gerekse anestezi iglemlerindeki zorluklara, ve ciddi maliyet artislarina yol agmaktadir. Bu
cercevede, Ozellikle tiimor dokusu disindaki Orneklerin biyobelirteg olarak etkinliginin
arastirilmasi, tiimor dokusuna 6zgii etkilerin biitliniiyle degerlendirilebilmesi ve gorece kolay
elde edilebilmeleri nedeniyle gelecekte daha yaygin uygulama alani bulacaktir. Bu konuyla
ilgili olarak, Guerra ve ark. bas boyun kanserlerinde serum ve tiikiiriik biyobelirte¢lerinin
tanisal rollinii inceledikleri iki ayr1 giincel sistematik derleme ve meta-analizde, kombine
biyobelirteclerin kullanlmasinin tanisal ve ayiricilik degerini 6nemli Olglide arttirdigini
vurgulamistir (53,54). Ancak, her iki makalede de olgularin 6nemli bir cogunlugunu oral kavite
ve orofarenks kanserli olgularin olusturdugunu belirtmek gerekir. Bu ¢ergcevede, her ne kadar
bas boyun kanserleri arasinda yer alsa da, anatomik konum, tiimor karakteristik, davranis ve
biyolojisi agisindan farkliliklar gosteren larenks kanserleri ile ilgili daha siirl bir veri oldugu
acikca goze carpmaktadir. Bizim c¢alismamiz kapsaminda da, 6zellikle son yillarda tlimor
davranis ve biyolojisindeki etkisi daha ¢ok farkedilen hipoksemi, hipoksi ve anjiyogenez iliskili
baslica faktor ve biyomolekiiller segilerek larenks kanserindeki tanisal, prediktif ve prognostik
biyobelirte¢ rollerinin dngalisma seklinde incelenmesi hedeflenmistir. Bu biyomolekiillerin
incelenecegi ornek olarak ise larenks kanserli, premalign ve benign larenks patolojisi olan
olgulardan tedavi Oncesi siirecte elde edilen serumlarin kullanilmasi planlanmigtir. Boylelikle,
tiimor mikrogevresinde hipoksemi ve tedavi basarisizliginin baslica nedeni olan anemi varligi

ve tiimor mikrogevresindeki hipoksi iligkili biyomolekiillerin incelenmesi saglandi.

Kanser hastalarinda anemi varligi, tedavi basarisint ve prognozu olumsuz etkilemesinin
yanisira hastalarin hayat kalitesini azaltmaktadir. Maalesef, kanser hastalarinin %30-40’1nda
anemi de eslik etmektedir (55,56). Caro ve arkadaslarinin tedavi 6ncesi aneminin sagkalim
izerindeki etkisini incelendigi bir meta-analizde, anemiye bagli sagkalimin en fazla bag boyun
kanserli hastalarda etkilendigi ve hastalifa bagli 6liim riskinin ortalama %75 artti1 ortaya
konmustur (57). Benzer olarak, erken evre glottik larenks kanserlerinde radyoterapi
basarisizligina yol acan faktorleri inceledigimiz bir meta-analizde de, tedavi Oncesi aneminin
lokal kontrol i¢in en 6nemli risk faktorii oldugunu ortaya koymustuk (23). Bunun yanisira,
Tanvetyanon ve Choudhury’niin vurguladigi iizere bas boyun kanserli hastalarin %80’ inde
tedavi siireclerinde (cerrahi, radyoterapi ve/veya kemoterapi) de hafif-agir anemi gelismektedir;

ki bu durum hastalarin tedavi toleranslarini olumsuz etkilemekte ve tedaviye ara verilmesine
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bagh tedavi basarisizlifina yol agabilmektedir (58). Bizim ¢aligmamiza dahil edilen larenks
kanserli hastalarin 13’{inde anemi ve 16’sinda sigaraya gore ayarlanmis anemi oldugu saptandi.
Bu olgularin yapilan sagkalim analizlerinde, anemi ve sigaraya gore ayarlanmig aneminin
genel-, hastaliksiz- ve uzak metastassiz sagkalim ve lokorejyonel kontrol agisindan olumsuz
prognostik faktor oldugu ortaya konmustur [Genel sagkalim: Anemi (-) vs (+): 2-yillik
sagkalim: %89.3 vs %46.7; p=0.02, Hastaliksiz sagkalim: Anemi (-) vs (+): 2-yillik sagkalim:
%89.8 vs %41.5; p=0.02, Uzak metastassiz sagkalim: Anemi (-) vs (+): 2-yillik sagkalim:
%89.8 vs %41.5; p=0.02, Lokorejyonel kontrol: Anemi (-) vs (+): 2-yillik sagkalim: %89.3 vs
%46.7; p=0.02], [ Genel sagkalim: Sigaraya gore ayarlanmig anemi (-) vs (+): 2-y1llik sagkalim:
%92.2 vs %51.2; p=0.01, Hastaliksiz sagkalim: Sigaraya gore ayarlanmig anemi (-) vs (+): 2-
yillik sagkalim: %92.2 vs %48.1; p=0.01, Uzak metastassiz sagkalim: Sigaraya gore ayarlanmis
anemi (-) vs (+): 2-yillik sagkalim: %92.2 vs %48.1; p=0.01, Lokorejyonel kontrol: Sigaraya
gore ayarlanmis anemi (-) vs (+): 2-yillik sagkalim: %92.2 vs %51.3; p=0.01] (Sekil 23-30 ve
Tablo 5). Bunun yanisira, Cox regresyon analizi agik¢a gostermistir ki, onkolojik sonuglar
acisindan anemi yaklasik 5 kat, sigaraya gore ayarlanmis anemi ise yaklasik 6 katlik risk artigina
yol agmaktadir (Tablo 6). Ancak, gerek anemi gerekse sigaraya gore ayarlanmis aneminin
bagimsiz prognostik faktor olarak rolii saptanmamistir. Bu baglamda, larenks kanseri
hastalarinda tedavi oncesi siirecte aneminin degerlendirilmesi 6nem arzetmektedir. Bununla
birlikte, aneminin yol actig1 potansiyel hipokseminin tiimor mikrogevresindeki hipoksi ile
birlikte degerlendirilmesinin tedavi direnci ve prognoz konusunda daha ayrintili bilgiler

saglayacagini diistinmekteyiz.

Hipoksi, tiimor progresyon ve metabolizmasi, kaotik anjiyogenez, anoikiz direnci ve
metastaz kaskad: gibi bircok Onemli siiregte etkin rol oynamaktadir (59-62). Timor
mikrogevresinde hipoksik alanlarin varligi, tiimoérlerin genetik agidan daha dengesiz olmasina
ve agresif/invaziv karakter kazanmasina, tliimoér hacminde artisa, epitelyal mezenkimal gegisin
tetiklenmesine ve kanser hiicrelerinin bagisiklik sisteminden saklanmasia yol agmaktadir
(30,31). Bunlarin yanisira, kanser tedavi yontemlerine direng gelisiminde artis ve sagkalim
oranlarinda belirgin azalmaya neden olmaktadir (63-66). Solid tiimdrlerde, kronik hipoksi
varlig1 ve hipoksinin tiimor karakteristik ve davranisi {izerine etkileri bilimsel olarak ilk kez
Thomlinson ve Gray tarafindan ileri siiriilmiistiir; ki yaptiklar1 ¢aligmada akciger kanser
hiicrelerinin kapiller damarlara 100 um’den daha uzakta kalmasinin “difiizyon simirlamali-

hipoksi” ye yol agtigin1 saptamislardir (67). Bunu izleyen yillarda Brown, kanserde “perfiizyon
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smirlamali-hipoksi” gelisimini tanimlamistir (68). Tiimdr mikrogevresindeki akut hipoksi,
mikrosirkiilasyonu saglayan damarlarda degisik zaman araliklarinda, kisa siireli (birka¢ dakika-
72 saat) ve geri-doniistimlii olarak gelisen tikanikliga bagl oksijen perfiizyonundaki azalmalari
ifade etmektedir. Bunun sonucunda, “cycling (tekrarlayan) hipoksi” olarak da adlandirilan
oksijen dalgalanmalar1 gelismektedir; ki kanser hiicrelerinin bu olumsuz sartlara metabolik
adaptasyon yetenegi gelistirmesine yol agmaktadir. Burada da agikca anlasilacagi iizere, timor
mikrocevresinde gelisen hipoksi oldukc¢a dinamik ve degisken bir siiregte ilerlemektedir; ki
bundan dolayr hipoksinin belirlenmesi 6nemli smirliliklar ve zorluklar igermektedir.
Halihazirda, birgok farkli metod onerilmis olsa da, “altin standart” olarak kabul edilen bir
yontem bulunmamaktadir. Bunlar arasinda, en yaygin olarak kullanilan yontemler: (i)
elektrofizyolojik 6l¢iim teknikleri, (i1) ekzojen hipoksik belirtecler; (iii) radyolojik incelemeler,
(iv) niikleer tip incelemeleri ve (v) endojen hipoksi iliskili biyomolekiillerdir (32). Bilindigi
iizere, bu yontemlerin tamaminin farkli avantaj ve dezavantajlari bulunmaktadir. Bu ¢alisma
kapsaminda, tiimdr mikrogevresindeki hipoksinin tetiklemesiyle {iretilen endojen
biyomolekiillerin 6zellikle segilmis ve HIF-1, -2, -3, OPN, VEBF ve MMP-9’un tanisal,

prediktif ve prognostik biyobelirte¢ adaylari olarak rolleri incelenmistir.

Tiimdr mikrogevresindeki hipoksik siirecin temel diizenleyicisi HiF’lerdir. Giincel olarak
HIF’in {i¢ farkli izoformu saptanmustir; ki bu calisma kapsaminda ilk kez olarak larenksin
benign, premalign ve malign patolojileri olan hastalarin serumlarindaki HiF-1, -2 ve -3
diizeyleri ol¢iilerek biyobelirteg rolleri ayr1 ayr1 arastirilmistir. Bu baglamda, bizim ¢alismamiz
kapsaminda HIF ailesinin tanisal ve prediktif biyobelirteg olarak rolii gdsterilememistir (Grafik
1-3 ve Tablo 4). Literatiirde, larenksin benign, premalign ve malign hastaliklarinda serum HiF
diizeylerinin arastirildig1 bir caligma bulunmamaktadir. Ancak, Popov ve arkadaslar1 yaptiklari
bir ¢calismada, 63 larenks kanserli olgudan aldiklari taze normal ve tiimor doku 6rneklerinden
izole edilen total mRNA diizeyleri karsilagtirmali olarak analiz etmistir (69). Bu ¢alismanin
sonucunda, larenks kanserli olgularin énemli ¢ogunlugunda HIF-1 upregiilasyonu (%69.8)
saptanirken HIF-2 (%11.1) ve HIF-3 (%7.9) overekspresyonu daha az olguda gdzlenmistir.
Yazarlar, bu durumun “HIF kaymasrmn aksi bir durumu isaret ettigini belirtse de, bunun
sebebiyle ilgili bir agiklama getirememislerdir. Literatiirde ilk kez Holmquist-Mengelbier ve
arkadaslar1 tarafindan tanimlanmis olan HIiF kaymasi, HIF-1’in hipoksiye ilk yamt veren
biyomolekiil oldugunu ancak kronik hipoksi maruziyetinde esas roliin HIF-2 tarafindan

yuritiildigini tanimlamaktadir (70). Gergcekten de, Holmquist-Mengelbier ve arkadaslari
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noroblastom {izerine yaptiklar1 bir ¢aliymada, HIF-1’in kisa siireli ancak siddetli
hipoksi/anoksik ortamda (O, diizeyi<%0.1), HIF-2’nin ise uzun vadeli ve gorece daha az
siddetli hipoksik ortamda (O: diizeyi<%5) aktif rol oynadigini saptamislardir (71).
Holmquist-Mengelbier ve arkadaslar1 HIF-1 ve -2’nin davranigsal farklihiklar ile ilgili olarak
asagidaki mekanizmalar1 ileri siirmiislerdir: (i) HIF-2’nin HIF-1’e kiyasla gorece yiiksek
oksijenize mikrogevrelerde dahi, Prolyl hidroksilaz domain iliskili proteozomal yikiminin daha
diisiik olmast, (ii) HIF-2’nin normoksik ortamlarda, Faktor inhibiting HIF inhibisyonuna daha
direnc¢li olmasidir (72). Bunun yanisira, Pietras ve ¢alisma grubunun birgok farkli makalede
acikca vurguladigi iizere, normoksik ortamlarda HiF-2 aktivasyonuna bagli kanser hiicrelerinin
agresif O0zellikler kazandig1, dediferansiye oldugu ve kaotik vaskiilarizasyonda artig gelistigi
ortaya konmustur; ki bu durum “psodohipoksi fenotipi” olarak adlandirilmaktadir (73-75). Ayni
caligma grubunun yapmis oldugu giincel bir deneysel ¢alismada da, glioma hiicrelerinde kok
hiicre belirteci olan CD44’lin -ki bas boyun kanser kok hiicre belirteci olarakta rol oynadig:
bilinmektedir- intraselliiler domainin hipoksik durumlarda salindigini ve sadece HiF-2alfa’ya
baglanarak HIF hedef gen aktivasyonunda 6nemli oranda artisa yol agtig1 ortaya konmustur
(76,77). Gergekten de, bu klinik calisma kapsaminda elde edilmis olan veriler agikca
gostermektedir ki, yukarida molekiiller mekanizmalar1 aciklanmis olan HIF-2 larenks
kanserlerinde bir prognostik biyobelirteg aday1 olabilir. Bu ¢alismada, serum HiF-2 diizeyinin
sinir degeri 2915.4 pg/mL’den olarak belirlenmistir. Hipoksi indusibl faktor-2 diizeyi yiiksek
saptanan olgularda, prognozun olumsuz seyrettigi ve sagkalimlarda 6nemli diizeyde diisiis
oldugu agikca ortaya konmustur [2-yillik Genel sagkalim: HIF-2 4 vs T: %88.5 vs %59.8,
p=0.02; 2-yillik Hastaliksiz sagkalim: HIF-2 4 vs T: %87.7 vs %59.8, p=0.02, 2-yillik Uzak
metastazsiz sagkalim: HIF-2 4 vs T: %88.4 vs %59.8, p=0.02; 2-yillik Lokorejyonel kontrol:
HIF-2 | vs T: %87.8 vs %59.8, p=0.02] (Sekil 66-69). Ayrica, Cox regresyon analizinde HIF-
2 diizeyinin hazard ratio’da 5 kattan daha fazla artisa yol agtig1 saptandi (Tablo 6). Bu ¢alisma
kapsaminda incelenen risk faktorleri arasinda yapilan multivariye analizde ise, HIF-2’nin
larenks kanseri i¢in bagimsiz bir prognostik faktor oldugu goriilmiistiir (Tablo 7-10). Benzer
olarak, Koukourakis ve arkadaglar1 radyokemoterapi almis olan 75 bas boyun kanserli olgunun
tiimor spesimenlerinde yaptiklari immiinohistokimyasal degerlendirme sonucunda HIF-2a
ekspresyonunun bagimsiz prognostik faktor oldugunu saptamistir (78). Bununla birlikte, HiF-
la overekspresyonunun da radyokemoterapi basarisizligi, lokal kontrol ve genel sagkalim ile

iliskili oldugunu ortaya koymuslardir. Literatiirde, HiF-loo ekspresyonunun larenks
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kanserlerindeki prediktif ve prognostik rolii tartigmalidir. Douglas ve arkadaglari ileri evre
larenks ve hipofarenks kanseri nedeniyle radyotkemoterapi uygulanan 114 olgunun timor
orneklerinden yaptiklari immunohistokimyasal ¢alismada, HIF-1ow ekspresyonun prediktif ve
prognostik rolii olmadigini bildirmistir (79). Ayni ¢alisma grubu, radyoterapi uygulanmis 286
erken evre glottik larenks kanserli olgunun tiimdr érneklerinden yaptiklari incelemede de, HIF-
la ekspresyonunun lokorejyonel kontrol agisindan prognostik bir yarari olmadigini rapor
etmistir (80). Bunun aksine, Kwon ve arkadaslar1 radyoterapi alan 45 erken evre larenks kanseri
olgusunun tiimér drneklerini inceledikleri bir ¢alismada, HIF-1a. overekspresyonu ile rezidii
tiimor riski ve lokorejyonel kontrol arasinda bir iligki oldugu ancak lokorejyonel rekiirrens igin
bir prognostik biyobelirte¢ olmadigi sonucuna varmistir (81). Hollanda da bir ¢alisma grubunun
yaptig1 bir caligmada ise, erken evre glottik larenks kanserleri nedeniyle radyoterapi uygulanan
olgularda, HIiF-1o. overekspresyonunun lokal kontrol ve genel sagkalimi olumsuz etkiledigi
ortaya konmustur (82). Ancak, ayn1 grup erken evre supraglottik larenks kanserinde HIF-1a
ekspresyonunun prognostik bir rolii olmadigini bildirmistir (83). Ilging olarak, larenksin benign
patolojileri arasinda yer alan vokal kord poliplerinde de normal dokuya kiyasla HIF-1a
ekspresyonunun artmis oldugu saptanmistir (84). Yukarida sunulmus olan ¢aligmalar, benign
ve malign tiimor rneklerindeki HIF-1o. ekspresyonu degerlendirilmesi ile gergeklestirilmistir;
ki daha once ayrintili olarak belirtilmis olan potansiyel sinirliliklara sahiptir. Bizim
caligmamizda da, serum HiF-1a diizeyinin tanisal, prediktif ve prognostik biyobelirte¢ olarak
rolii saptanmamistir. Bunun olas1 nedenleri, HIF-1o. ekspresyonunun benign lezyonlarda artmus
olmasi, cok diisiik oksijenizasyon ortamlarinda ortaya ¢ikmasi ve iiretilen HIF-1o’nin hizla
proteozomal yikima ugramasi olabilir.

Hipoksik ortamlarin ekstraselliiler proteazlar iizerinde etkili genlerin aktivasyonuna yol
actig1 bilinmektedir; ki bunlar arasinda en énemli aile MMP’lerdir (40). Yamaguchi ve ark.
yaptiklar1 deneysel bir ¢alismada, fare embryo hiicrelerinin %1 oraninda O, ile muamele
edilmesi durumunda MMP-9 gen ekspresyonunun onemli 6l¢iide arttigini saptamistir (85).
Akciger kanseri hiicre hatlarinda hipoksi ile MMP-9 iligkisini arastiran bir ¢alismada ise,
hipoksi ile MMP-9 diizeyi arasinda direkt iliski oldugu ve MMP-9’daki artigin tlimoriin
metastatik Ozellikler kazanmasiyla korele oldugu ortaya konmustur (86). Hipoksi indusibl
faktorlerin tiimoriin invaziv karakter kazanmasi ve epitelyal-mezenkimal gegis icin MMP’leri
aktive ettigi bilinmektedir (87,88). Bunun yanisira, oral kavite kanserlerinde hipoksi ile

indiiklenen bir transmembran protein olan karbonik anhidraz-IX overkspresyonunun MMP-9
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gen ekspresyonunu tetikledigi ve metastatik kaskadin erken basamaklarindan olan hiicre
motilitesinin gelismesine yol agtig1 rapor edilmistir (89). Gergekten de, MMP’ler, 6zellikle
bazal membran ve ekstraselliller matrikste degradasyon yaparak tiimor progresyonunu
kolaylastirmaktadir (40,90). Birgok farkli solid kanserde yapilan klinik ¢alismalarda da,
ozellikle MMP-9’un tanisal, prediktif ve prognostik rolii ortaya konmustur (91). Bu ¢ercevede,
serum MMP-9’un akciger kanserlerinde, kolorektal kanserlerde, gastrik kanser, mesane
kanserinde, meme infiltratif duktal karsinomda, nazofarenks karsinomunda, bas boyun
kanserlerinde tanisal biyobelirte¢ rolii oldugu bildirilmistir (92-102). Bununla birlikte, serum
ve tlkiirtikteki MMP-9 diizeyinin oral kavite hastaliklarindaki tanisal biyobelirteg¢ roliinii
inceleyen bir klinik calismada, tiikiiriikteki MMP-9 diizeyinin oral kavite kanserinde yiiksek
tanisal rolii oldugunu ancak serum MMP-9 diizeyinin ayiricilik diizeyinin diisiik oldugunu
saptamiglardir (103). Literatiirde, larenks kanserinde MMP-9’un tanisal biyobelirte¢ roliinii
inceleyen tek c¢alismada, larenks kanserli ve sigara kullanmayan saglikli grup
karsilastirildiginda MMP-9 diizeyinin kanserli olgularda istatistiksel agidan yiiksek oldugu
saptanmistir (104). Bizim ¢alismamizda, larenks malign neoplazmli olgularda diger gruplarla
karsilastirildiginda MMP-9 diizeyinin yiiksek oldugu ancak gruplar arasi farkin istatistiksel
acidan anlamli olmadigr saptanmistir (Grafik 6 ve Tablo 4). Bunun nedeni, bizim
calismamizda larenksin malign neoplazmi olan olgularin larenksin benign ve premalign
neoplazmi olan hastalarla karsilastirilmast olabilir; ki bu olgularin tamaminda neoplastik ve
enflamatuar siirecler bulunmaktadir. Literatiirde, serum MMP-9 diizeyinin &zellikle
havayolunun kronik enflamasyonlarinda yiikseldigi rapor edilmistir ancak bu konuda
karsilastirmali ¢aligmalara gereksinim vardir (105-107). Bas boyun kanserlerinde, serum
MMP-9’un prediktif rolii de tartigmalidir. Ruokolainen ve ark. yaptiklar1 klinik c¢alismada,
serum MMP-9 ile klinikopatolojik veriler arasinda bir korelasyon bulamamistir (100). Bu
alanda yapilan baska ¢alismalarda, ileri evre bas boyun kanserli olgularda MMP-9 diizeyinin
yiiksek oldugu bildirilmistir (101,102). Benzer olarak, Lotfi ve ark. larenks kanserlerinde tiimor
evresi ile MMP-9 diizeyi arasinda korelasyon oldugunu saptamistir (104). Bizim ¢alismamizda
ise, MMP-9 diizeyi ile yas ve cinsiyet arasinda iliski oldugu ortaya konmustur (Tablo 5).
Literatiirde, MMP-9’un larenks kanserlerindeki prognostik rolii ile ilgili bir calisma
bulunmamaktadir. Ancak, Ruokolainen ve ark. bag boyun kanserlerinde yaptiklar1 ¢aligmada,
serum MMP-9 diizeyi yiiksekliginin hastaliga 6zgii sagkalim ve relapssiz sagkalimda 6nemli

bir diistise yol actig1 bildirilmistir (100). Bizim ¢calismamizda da, benzer olarak serum MMP-9
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diizeyindeki artisin 2-yillik genel-, hastaliksiz-, uzak metastazsiz sagkalim ve lokorejyonel
rekiirrenste yaklasik %50’ye yakin azalmaya yol agtigi ortaya konmustur [2-yullik Genel
sagkalim: MMP-9 4 vs T: %92.2 vs %56.9, p=0.02; 2-yillik Hastaliksiz sagkalim: MMP-9 | vs
T %91.8 vs %56.7, p=0.02, 2-yillik Uzak metastazsiz sagkalim: MMP-9 4 vs T: %92.2 vs
%56.9, p=0.02; 2-yillik Lokorejyonel kontrol: MMP-9 { vs T: %91.9 vs %56.7, p=0.02] (Sekil
82-85 ve Tablo 5). Bunun yanisira, MMP-9 diizeyindeki yiiksekligin hazard ratio’da 5 kattan
daha fazla artisa yol agmaktadir ve bu agidan bagimsiz prognostik biyobelirte¢ olarak goze
carpmaktadir (Tablo 5-10).

Larenks neoplazmlarinda hipoksemi ve hipoksik faktorlerin biyobelirte¢ roliinii arastirdigimiz
bu calismada, HIF-2 ve MMP-9’un prognostik biyobelirte¢ aday olduklar1 ortaya konmustur.
Bilindigi iizere, farkli biyomolekiillerin kombine biyobelirteg olarak kullanimlar: etkinliklerini
onemli Ol¢lide artirmaktadir. Bu ¢ergevede, bu ¢alismada elde edilen verilerin klinik kullanima

gecgebilmesi i¢in genis ¢apli olgu serileriyle desteklenmesi yararli olacaktir.
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6. SONUCLAR ve ONERILER

Bu caligsma kapsaminda elde edilen sonuglar ve veri analizlerine bagli ortaya konan

sonug ve Oneriler agagida maddeler halinde sunulmustur.

a.

Literatiirde ilk kez olarak larenks kanserinde serum HIF-1, -2, -3, OPN, VEBF
ve MMP-9’un tanisal, prediktif ve prognostik biyobelirteg rolii ayrintili olarak
incelenmistir.
Larenksin benign, premalign ve malign hastaliklar1 agisindan HIF-1,-2,-3,
OPN,VEBF,MMP-9’un tanisal biyobelirte¢ olarak rolii saptanmamustir.
Larenksin malign hastaliklarinda tiimor karakteristigi, yayilimi ve evresi
acisindan HIF-1,-2,-3,OPN,VEBF,MMP-9’un prediktif biyobelirte¢ olarak
rolii saptanmamustir.,
MMP-9 diizeyinin ileri yas (<65 yas: 2620.6+ 953.6 vs >65 yas: 3850.5+
2375.4; p=.02) ve erkek hastalarda (kadin: 2038.3 + 575.5 vs erkek: 3083.7 +
1644.7; p=.04) gorece yiiksek oldugu saptanmuistir.
Larenks kanserinde 2 yillik onkolojik sonuglar agisindan
1. Anemi,
ii. Sigaraya gore Ayarlanmig Anemi,
iii. Tiumor konum ve yerlesim alani,
iv. HIF-2
v. MMP-9’un prognostik biyobelirte¢ olarak rolii oldugu saptanmustir.
Multivariye analizde; Tiimér yerlesim alani, HIF-2 ve MMP-9’un bagimsiz

prognostik faktorler oldugu géze ¢arpmaktadir.
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8. EKLER

Ek 1. Kit Bilgileri

— Human HIF1A ELISA Kit (Full name: Hypoxia-inducible factor 1-alpha)

Code: EHO551, Size 96T,

Batch no: HO551C080

Production date: 20170803

Exp.Date: 20180203 at 40C

Company: FineTest, Wuhan, China (www.fn-test.com)

Human HIF1A ELISA Kit

Full Name: Hypoxia-inducible factor 1-alpha

Code:EH0551 Size:96T
Batch No: H0551C080
Pmdutﬂon Date: 20170803
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— Human EPAS1 ELISA Kit (Full name: Endothelial PAS domain-containing protein
1)—HIF24

Code: EH2041, Size 96T
Batch no: H2041C080

Production Date: 20170803

Exp.Date: 20180203 at 40C

Company: FineTest, Wuhan, China (www.fn-test.com)

HIF T
Human EPAS1 ELISA Kit

Full Name: Endothelial PAS domain-containing protein 1

Code:EH2041 Size:967
Batch No: H2041C080
Production Date: 20170803
Exp. Date: 20180203 at 4°C
FOR RESEARCH USE ONLY

@ f’f‘-{?-’ st

FineTest

www. in-test.com
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— Human HIF3A ELISa Kit (Full name: Hypoxia-inducible factor 3-alpha)
Code: EH4302, Size 96T
Batch no: H4302C080
Production Date: 20170803

Exp.Date: 20180203 at 40C

Company: FineTest, Wuhan, China (www.fn-test.com)

Human HiF3A ELISA Kit

Full Name: Hypoxia-inducible factor 3-alpha

Code:EH4302 Size 96T
Batch No: H4302C080
Froduction Date: 20170803
Exp. Date: 20180203 at4°C
FOR RESEARCH USE ONLY

O FineTest www fn-test.com

FineTest

110



— Human VEGF ELISA Kit (Full name: Vascular endothelial growth factor)
Code: EH0327, Size 96T
Batch no: H0327C080

Production date: 20170803

Exp.Date: 20180203 at 40C

Company: FineTest, Wuhan, China (www.fn-test.com)

Human VEGF ELISA Kit

Full Name: Vascular Endothelial Cell Growth Factor
Code EHO327 Size 967

Batch No: H0327C080

Production Date: 20170803

fxp.Date: 20180203 at 4°C
“OR RESEARTH USE ONLY

www. fn-test com

FineTest
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— Human OPN ELISA Kit (Full name: Osteopontin)

Code: EH0248, Size 96T

Batch no: H0248C080

Production date: 20170803

Exp.Date: 20180203 at 40C

Company: FineTest, Wuhan, China (www.fn-test.com)

Human OPN EI;ISA Kit
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— Human MMP-9 ELISA Kit (Full name: Matrix metalloproteinase 9)
Code: EH0238, Size 96T
Batch no: H0238C080
Production date: 20170803

Exp.date: 20180203 at 4°C

Company: FineTest, Wuhan, China (www.fn-test.com)

Human MMP-9 ELISA Kit

Full Name: Matrix Metalloproteinase 9

Code:EH0238 Size: 96T
Batch No: H0238C080

Production Date: 20170803

Exp. Date: 20180203 at 4°C
FOR RESEARCH USE ONLY

@ FineTest

FineTest
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Ek 2. Etik kurul onay belgesi.

DOKUZ EYLUL UNIVERSITES]
GIRISIMSEL OLMAYAN ARASTIRMALAR ETiK KURULU

Konu: Karar hk.- \(\©) 24.06.2013

Sayin Dog.Dr.Yasemin BASKIN
Kurulumuz tarafindan 20.06.2013 tarih ve 1049-GOA protokol numarali 2013/23-11 karar

numarasi ile goriisiilen “Larenks Kanserlerinde Anjiyogenetik ve Hipoksik Faktorlerin Tiimor Davramisi
Uzerine Etkileri>’ konulu arastirmaniza iliskin Kurulumuz karar1 ekte sunulmustur.

-
Prof.Dr.MNVURAL

Baskan Y.

Bilgilerinizi ve geregini rica ederim.

Dokuz Eyliil Universitesi Saglik Yerleskesi inciralt: 35340 iZMiR-TURKIYE
Tel:0 232 4122254 - 0 232 4122258 Faks: 0232 4122243 Elektronik posta:etikkurul@deu.edu.tr

veidiyun

Belge Adi Tarihi Nusaters Dili

Qggggg&ﬁ Mevcut Tiirkge [X]  Ingilizce [] Diger []
DEGERLENDIRILEN | ARASTIRMA ILE ILGILL | (o oy Tirkge [J  Ingilizce [X] Diger []
BELGELER LITERATUR

BILGILENDIRILMIS :
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FORMU
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Dokuz Eylul Universitesi Girisimsel Olmayan Arastirmalar Etik Kurulu Karar Formu
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Projeler:

1.

10.

11.

The combination treatment of chemotherapy and radiotherapy for oral cavity and larynx
cancer cell lines using gold, silver and platinum nanoparticles as drug nanocarries
(TUBITAK-1001 project no. 1155483, Researcher, 2015-ungoing).

The investigation of attenuated effect of graphene, zinc oxide and nickel oxide
nanoparticles that coated-pressure equalization tubes in different otopathogenic bacteria
related biofilm formation: an in vitro study (TUBITAK-1001 project no. 2155609,
Researcher, 2016-ungoing).

The assessment of combined graphene based nanomaterials loaded with cisplatin and laser
induced hyperthermia in the treatment of oral cavity cancer: an in vitro study (TUBITAK-
3001 project no. 1155037, Manager, 2015-2017).

The predictive and prognostic role of E-Cadherin, N- Cadherin and PTEN signalling
pathways in advanced stage larynx cancer (Celal Bayar University Scientific Research
Project, project no. 2015-166, Manager, 2015-2016).

The role of stroboscopy in differential diagnosis of vocal cord lesions (Celal Bayar
University Scientific Research Project, project no. 2015-118, Researcher, 2015-ungoing).

The role of elastography for the evaluation of cervical lymph nodes (Celal Bayar University
Scientific Research Project, project no. 2013-027, Researcher, 2013-2016).

The evaluation of epithelial barrier integrity in adenoid tissues (Celal Bayar University
Scientific Research Project, project no. 2013-077, Researcher, 2013-2014).

The evaluation of M and dendritic cells in adenoid tissues (Celal Bayar University
Scientific Research Project, project no. 2012-104, Researcher, 2013-2014).

The comparison of dermoscopic, ultrasonographic and histopathological examination for
the diagnosis of skin tumors (Celal Bayar University Scientific Research Project, project
no. 2010-005, Researcher, 2010-2014).

The evaluation of the role of erythropoietin on acoustically traumatized rat cochlea (Celal
Bayar University Scientific Research Project, project no. 2010-052, Researcher, 2011-
2013).

The biochemical examination of free radical metabolites and antioxidants in cholesteatoma
(Celal Bayar University Scientific Research Project, project no. 2003-062, Researcher,
2004-2005).
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12. The histopathological examination of thermal of effect on facial nerve during mastoid
surgery (Celal Bayar University Scientific Research Project, project no. 2002-024,
Researcher, 2002-2003).
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Background: Radiotherapy is one of the main treatment modalities for early-stage glottic carcinoma.
Unfortunately, local failure may occur in a group of cases with T1-T2 glottic carcinoma. This meta-
analysis sought to determine risk factors for radiation failure in patients with early-stage glottic carci-
noma.

Methods: A systematic and comprehensive search was performed for related studies published between
1995 and 2014. The primary end-point was 5-year local control. Data extraction and analysis were per-
formed using the software STATA/SE 13.1 for Windows.

Results: Twenty-seven studies were eligible. A higher risk of radiation failure was demonstrated in male
patients [relative risk (RR): 0.927, p < 0.001] and those with low hemoglobin level (RR: 0.891, p < 0.001)

Keywords:
Head and neck neoplasms
Laryngeal neoplasms

Glottis
Radiotherapy with a high agreement between studies (I-squared = 0.0%). Moreover, T2 tumors (RR: 0.795, p <0.001),
Prognosis tumors with anterior commissure involvement (RR: 0.904, p < 0.001), tobacco use during/after therapy

Neoplasm recurrence (RR: 0.824, p<0.001), and “bulky” tumors (RR: 1.270, p < 0.001] or tumors bigger in size (RR: 1.332,
Local p <0.001]. Poorly differentiated tumors had a questionable risk of local failure, although a moderate to
Treatment f"%“ure high interstudy heterogeneity was determined. A statistically significant contribution was not detected
Meta-analysis for age, presence of comorbidity, alcohol use or subglottic extension.
Conclusion: This is the first meta-analysis which assessed the potential risk factors for radiation failure in
patients with early-stage glottic carcinoma. Gender and pretreatment hemoglobin level are major influ-
ential factors associated with radiation failure in patients with early-stage glottic carcinoma. However,
prospective, randomized clinical trials may permit better stratification of their relative contributions,
and those who may benefit more from upfront surgery.
© 2016 Elsevier Ltd. All rights reserved.

Introduction

Larynx cancer is the second most common head and neck can-
cer worldwide [1]. In 2012, the estimated worldwide incidence of
new cases with larynx cancer was approximately 160,000 and
cancer-related death was more than 80,000 [2]. The overall 5-
year survival rate of larynx cancer is approximately 60%; however,
this rate increase up to 75% when there is localized disease (con-
fined to primary site) [3]. A recent population based report from
U.S. demonstrated that approximately 50% of patients with larynx

* Corresponding author.
E-mail address: gorkemeskiizmir@yahoo.com (G. Eskiizmir).

http://dx.doi.org/10.1016/j.oraloncology.2016.10.013
1368-8375/© 2016 Elsevier Ltd. All rights reserved.

cancer are diagnosed at early stage, which has a considerably bet-
ter prognosis and survival outcome [4].

Larynx cancers are generally separated as glottic and supraglot-
tic, based on their location, as well as due to differences in tumor
biology, clinical behavior, and prognosis [5-7]. Supraglottic can-
cers, even at early stages, have a more aggressive nature, high risk
of nodal metastasis and poorer prognosis [5,8]. In contrast, early-
stage glottic carcinoma has a low risk of lymph node involvement
due to absence of lymphatic drainage in true vocal folds and signif-
icantly better prognosis [5,9]. Therefore, American Journal of Clinical
Oncology recommended the selection of a single treatment modal-
ity with larynx preservation for the management of early-stage
glottic carcinoma [10]. Hence, current treatment modalities for
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early-stage glottic carcinoma are: (i) conservation laryngeal sur-
gery with transoral laser surgery or an open surgical technique,
and (ii) radiotherapy (RT). Unfortunately, the best treatment of
early-stage glottic carcinoma is still controversial due to the lack
of prospective, randomized studies. Systematic review and meta-
analysis, that are mostly depending on retrospective studies,
demonstrated insignificant/slight differences between all treat-
ment modalities according to locoregional control, survival, larynx
preservation, speech and voice quality, and economic burden [11-
14]. However, data from the U.S. National Cancer Institute showed
that RT is the most widely applied treatment modality for early-
stage larynx cancers [4].

Radiotherapy has a high rate of cure in early-stage glottic carci-
noma with 5-year overall and disease specific survival rates of 79%
and 96%, respectively [15,16]. Unfortunately, a group of cases (%
10-41) may have radiation failure, which is generally worrisome
and devastating due to treatment time delay, psychological distur-
bances, economic burden, complications and morbidities related to
the salvage laryngeal surgeries [17-19]. Although organ-
preservation surgeries can be performed successfully for selected
patients with radiation failure; total laryngectomy is more fre-
quently required as a salvage surgery [20-22]. Moreover, compli-
cations and morbidities are considerably high in patients who
undergo a salvage laryngectomy after RT with/without chemother-
apy [23,24]. Furthermore, locoregional recurrence is relatively
high, and survival is worse in patients undergoing salvage laryn-
gectomy. Therefore, the patient selection is of utmost important
in order to optimize the RT outcome. Moreover, the determination
of risk factors for radiation failure would be valuable and might
help those patients who might benefit from upfront larynx surgery.
Hence, the purpose of this meta-analysis is to determine the risk
factors that have a key role in predicting the radiation failure in
patients with early-stage glottic carcinoma for more individualized
cancer treatment.

Methods
Study design and search strategy

A structured literature search of the PubMed (National Library
of Medicine of U.S.), Google scholar and Web of Science database
was undertaken using keywords of “radiotherapy”, “early”, “stage”,
“glottic”, “larynx”, “cancer”, “carcinoma” and a total of 398 cita-
tions have been found between 1995 and 2014. The literature sur-
vey demonstrated several risk factors for radiation failure in early-
stage glottic carcinoma, and grouped as follows: (i) patient status,
(ii) tumor location and involvement of laryngeal structures, (iii)
clinical and radiological examination, (iv) molecular/biological
characteristic of tumor and its microenvironment, (v) genetical

variations and aberrations (Table 1).
Data extraction and eligibility criteria

Articles published in English literature were included. Clinical stud-
ies in which RT applied to previously untreated cases with early-stage
glottic carcinoma and reporting the risk factors for RT failure were
assessed. Two investigators (GE and YB) independently examined
and reviewed the titles and abstracts related to the topic; thereafter
read the full-text and selected the potential articles for analysis. The
exclusion criteria and flowchart were presented in Fig. 1.

Statistical analysis
The meta-analysis was performed by combining the outcomes

of clinical studies in which the potential risk factors for radiation
failure were evaluated. The main end-point was 5-year local

control. The risk ratios (RRs) and 95% confidence intervals (95% Cls)
were calculated, and the weight of each study was also indicated
in percentages. Heterogeneity was evaluated by the inconsistency
statistics (I-squared). The values less than 25% were considered to
refer low heterogeneity whereas values higher than 50% were high
heterogeneity [25]. All statistical tests of this meta-analysis were
conducted using the software STATA/SE 13.1 for Windows (64-
Bir x86-64) (StataCorp LP, TX).

Results
Characteristics of included studies

The literature search strategy described above retrieved 398
related articles (Fig. 1). Initial review excluded of 136 articles, leav-
ing 262 articles for further evaluation. Secondly, abstract review
excluded of 115 articles, and 147 articles had the potential to be
included into the meta-analysis. All the remained articles were
meticulously read, and 112 articles were excluded due to non-
original articles (reviews, letters, etc.), their content (question-
naire, etc.), absence of data, and different study groups (combina-
tion of patients with supraglottic and glottic larynx cancer).
Seven articles, focused on molecular risk factors such as CD-44,
carbonic anhydrase-IX, etc. were excluded, because of inadequate
reproducibility of clinical studies for meta-analysis, although they
met other inclusion criteria. Eventually, 27 articles were included
into the meta-analysis (Fig. 1, Table 2) [17-19,26-49].

The effect of patient status on radiation failure

Fifteen of the 27 reports evaluated the effect of gender by com-
paring the 5-year local control between female and male patients
with early-stage glottic carcinoma who were treated by RT. The
statistical analysis demonstrated a significant difference in the
favor of female patients with high interstudy homogeneity [RR:
0.927 (0.892-0.963), p <0.001; I-squared: 0.0%] (Fig. 2A). More-
over, seven clinical studies examined the role of pretreatment
hemoglobin level on radiation failure, and a better outcome in
patients with normal/high hemoglobin level was determined [RR:
0.891 (0.838-0.946), p < 0.001; I-squared: 0.0%] (Fig. 2B). The sta-
tistical analysis of four clinical trials, in which the effect of tobacco
use during/after treatment on radiation failure was examined,
revealing a significant difference in favor of cessation of tobacco
use [RR: 0.824 (0.760-0.893), p < 0.001], although the interstudy
heterogeneity was remarkably high (I-squared = 78.8%) (Fig. 2C).
We determined no effect of age (>65years vs.<65 years) [RR:
1.004 (0.914-1.103), p = 0.931], comorbidity (presence vs. absence)
[RR: 0.988 (0.910-1.073), p = 0.780], or alcohol use (yes vs. no) [RR:
1.001 (0.901-1.112), p = 0.979] on radiation failure.

The effect of tumor location and involvement of laryngeal structures
on radiation failure

Sixteen studies examined the influence of anterior commissure
involvement (ACI) on local control of patients with early-stage glottic
carcinoma who underwent RT. A statistically significant difference in
the favor of patients without ACI was detected [RR: 0.904 (0.879-
0.930), p<0.001] with a moderately high interstudy heterogeneity
(I-squared: 51.7%) (Fig. 2D). On the other hand, no statistically signifi-
cant difference was determined when the presence and absence of
subglottic extension was reported [RR: 0.880 (0.758-1.023), p = 0.095].

The effect of clinical and radiological examination on radiation failure

The role of stage (T1 vs. T2) on radiation failure was evaluated
by seventeen clinical studies. Although a statistically significant
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Table 1
The potential risk factors for radiation failure in early-stage glottic carcinoma.
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Patient status

Tumor location and involvement of

Clinical and

Molecular/biological characteristic of tumor  Genetical variations and

laryngeal structures radiological and its microenvironment aberrations
examination
Gender Anterior commissure involvement  Tumor type Grading Ploidy
Age Posterior commisure involvement  Hypertrophic/chronic Transforming growth factor-o Argyrophilic nucleolar
laryngitis organizer regions
Comorbidity Ventricle involvement Vocal cord mobility Epithelial growth factor receptor Topoisomerase II alpha

Tobacco use during/
after radiotherapy

Bilateral vocal cord involvement

Relationship with
thyroid cartilage

Alcohol use
Hemoglobin level
Pack of tobacco use
Performance status

Subglottic involvement T status/stage
Multifocal involvement

Supraglottic involvement Tumor volume

Surgical alternative

Vascular endothelial growth factor receptor  Proliferating cell nuclear
antigen expression
Gamma tubulin

ERCC1

Erythropoietin receptor
Glucose transporter-1
EpCAM p53
Nuclear factor kappa-B p16
Cox-2 p21
Ki-67 p27
Cyclin D1

Cyclin B1

Survivin

Bak

Bcl-xL

Bax

Bcl-2

Fas

Galectin

CD44

Fas

Hypoxia Inducible factor

Carbonic Anhydrase-IX

Microvessel perimeter/density

Articles identified by s
google scholar and web o

rching pubmed,
ience (n=398)

Articles that have potential for a
detailed evaluation (n=262)

Articles that have potential to be
included (n=147)

Articles excluded (n=8)
Inadequate number of study for risk facto:

in meta-analysis (n=27)

s —— S |::>

Articles that are eligible for inclusion

Fig. 1. Flowchart for the selection of included studies.

difference in the favor of patients with T1 tumor was determined,
the interstudy heterogeneity was high [RR: 0.795 (0.734-0.862),
p <0.001; I-squared: 92.0%] (Fig. 2E). The statistical analysis also
demonstrated a poor local control in tumors with high tumor
size/volume either examined observationally (bulky vs. small)
[RR: 1.270 (1.155-1.396), p < 0.001] or radiologically (<10 mm vs
>10 mm) [RR: 1.332 (1.184-1.498), p < 0.001] (Fig. 2F and 2G) with
a high interstudy heterogeneity (67.7% and 80.2%).

The effect of molecular/biological characteristic of tumor and its
microenvironment on radiation failure

Eight studies evaluated the effect of histologic tumor grade on
radiation failure, showing that poor differentiation/undifferentia
tion contributed to higher local failure with moderately high
interstudy heterogeneity [RR: 1.065 (1.015-1.118), p=0.011;
I-squared: 51.7%] (Fig. 2H).

Discussion
Currently, most of the patients with early-stage glottic carci-

noma can successfully be treated by RT alone. However, a group
of patients may confront to high morbidity and complications;

and a significant decrease in larynx preservation and survival; if
local failure occurs. Therefore, the prediction of radioresistance/
recurrence is of utmost important for an individualized cancer
treatment. Thereby, an alternative treatment modality such as lar-
ynx preservation surgery may be preferable and recommended to
patients with early-stage glottic carcinoma who have potential risk
factors for radiation failure.

This meta-analysis obviously demonstrated that all clinical
studies, in which the risk factors for local failure in early-stage
glottic carcinoma were assessed, are retrospective (Table 2). It is
noteworthy that the evidence level of these clinical trials was not
high enough mainly due to the potential risk of patient selection
bias. Our literature survey demonstrated five major groups of pre-
dictive factors for local failure after RT (Table 1). However, some of
these factors were ineligible/inappropriate for meta-analysis, as
they were examined by few studies with limited data. Therefore,
only the following predictive factors could be included: (i) gender,
(ii) age, (iii) comorbidity, (iv) tobacco use during/after RT, (v) alco-
hol use, (vi) hemoglobin level, (vii) stage, (viii) ACI, (ix) tumor size/
volume (observational and radiological), (x) subglottic extension,
(xi) grade. Our analysis determined that the relationships between
age, comorbidity, alcohol use, subglottic extension and radiation
failure were not statistically and clinically significant.



Table 2

Included studies with main outcomes.

Reference Year  Study Stage Methodology  Risk factors (examined) Univariate analysis® Main Outcome
group (n)
Kokoska et al. 1996 165 T1and T2 Retrospective Gender Female (n:19) vs Male (n:102): NS p53 overexpression was not associated with tumor
[26] Age >65 (n:53) vs <65 (n:68): NS recurrence in patients with early-stage glottic
Comorbidity Comorbidity (+) (n:11) vs (=) (n:110): NS cancer underwent RT alone.
Stage T1 (n:109) vs T2 (n:12): NS
Vocal cord mobility
p53 expression
Klintenberg 1996 223 T1 and T2 Retrospective Stage T1 (n:129) vs T2 (n:94): SS (p = 0.0007) The rate of locoregional control after RT was
etal. [17] Vocal cord mobility Subglottic extension (+) (n:137) vs (=) (n:86): SS relatively high in patients with T1 glottic cancer (T1
Subglottic extension (p<0.001) vs T2: 90% vs 73%). T-stage and subglottic extension
Number of tumor involved sites were important predictors for prognosis.
Treatment pause
Le et al. [27] 1997 398 T1 and T2 Retrospective Fraction size T1 (n:315) vs T2 (n:83): SS (p = 0.0004) A significant decrease in local control was
Overall time Subglottic extension (+) (n:32) vs (=) (n:51): SS determined in T1 (85%) tumors when compared
Total dose (p<0.001) with T2 (70%) tumors. The risk factors for local
Treatment period failure were: fraction size and overall time for T1
Stage tumors, and fraction size and overall time,
Subglottic extension subglottic extension and vocal cord mobility for T2
Vocal cord mobility tumors.
Burke et al. [28] 1997 102 T1 and T2 Retrospective Fraction size Female (n:16) vs Male (n:86): NS (p=0.176) The local control rate in patients with T2b glottic
Stage T1 (n:75) vs T2 (n:27): SS (p = 0.0001) cancer (tumors with impaired vocal cord mobility)
ACI ACI (+) (n:35) vs (=) (n:67): SS (p = 0.0009) were significantly low after RT (Tla: 92%, T1b: 80%,
Surgical alternative Well differentiated (n:35) vs Moderate-Poor T2a: 94% and T2b: 23%)
Overall time differentiated (n:57): NS (p = 0.4619)
Grade
Total dose
Narayana etal. 1998 114 T1 Retrospective ~ Gender Female (n:1) vs Male (n:66): NS P53 overexpression was a predictive factor for local
[29] Grade Well differentiated (n:30) vs Moderate-Poor recurrence in patients with T1 glottic carcinoma.
Extension of disease differentiated (n:37): NS
p53 expression
Franchin et al. 1998 240 T1 and T2 Retrospective Performance status T1 (n:200) vs T2 (n:46): SS (p =0.01) In patients with early-stage glottic carcinoma,
[30] Site ACI (+) (n:71) vs (=) (n:175): NS (p = 0.59) lower performance status (<80), infiltrating tumors
Stage Well differentiated (n:40) vs Moderate-Poor and persistence of dysphonia were risk factors for
Anterior commissure involvement differentiated (n:136): NS (p = 0.89) RT failure.
Grade Tumor size <10 mm (n:114) vs >10 mm (n:132): SS
Ploidy (p =0.006)
Tumor size (radiological)
Type of lesion
Fraction size
Overall time
Total dose
Persistence of dysphonia
Marshak et al. 1999 207 T1 and T2 Retrospective Age >66 vs <66: NS (p = 0.628) T2 tumors and ACI were the major risk factors for
[31] Gender Female (n:19) vs Male (n:188): NS (p=0.517) local recurrence after RT.

Alcohol use

Ethnic origin
Smoking (pack-years)
Stage

ACl

Grade

Fraction size

Overall time

Total dose

Alcohol use (+) (n:41) vs (=) (n:149): NS (p = 0.322)
T1 (n:182) vs T2 (n:25): SS (p = 0.001)

ACI (+) (n:60) vs (=) (n:133): SS (p = 0.0001)

Well differentiated (n:64) vs Moderate-Poor
differentiated (n:80): NS (p = 0.436)

(continued on next page)
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Table 2 (continued)

Reference Year  Study Stage Methodology  Risk factors (examined) Univariate analysis® Main Outcome
group (n)
Narayana etal. 2000 102 T1 Retrospective  Grade Well differentiated (n:51) vs Moderate-Poor The risk of RT failure was high in bulky tumors
[32] Tumor size (observational) differentiated (n:51): NS (p = 0.851) (bulky vs small: 98% vs 48%) and tumors with p53
Fraction size Bulky (n:33) vs small (n:69): SS (p = 0.0001) overexpression (+ vs -: 94% vs 48%).
Overall time
Total dose
p53 expression
Murakami et al. 2000 79 T1 and T2 Retrospective Stage T1 (n:42) vs T2 (n:37): SS (p = 0.0001) Stage (T1 vs T2: 92% vs 51%), tumor size (<10 mm
[33] MRI detectability <10 mm (n:60) vs >10 mm (n:19): SS (p <0.0001)  vs >10 mm: 82% vs 40%) and MRI detectability (- vs
Tumor size (radiological) +: 88% vs 60%) were predictors of poor response to
RT.
Maheshwar 2001 53 T1 Retrospective  ACI ACI (+) (n:14) vs (—) (n:39): SS (p <0.0001) Anterior commissure involvement was a predictor
et al. [34] for RT failure.
Jinetal [18] 2002 238 T1 Retrospective Age Female (n:18) vs Male (n:220): NS Bulky tumor (bulky vs small: 75.9% vs 87.8%), ACI
Gender >65 vs <65: NS (p=0.12) [(+) vs (—): 70.5% vs 87.1%], and decreasing
Tumor category (T1a-T1b) ACI (+) (n:70) vs (—) (n:168): SS (p = 0.003) hemoglobin (<1 g/dl vs >1 g/dl: 84.9% vs 73%) were
ACI Bulky (n:112) vs small (n:126): SS (p = 0.003) risk factors for local recurrence after RT.
Tumor size (observational) Hemoglobin level High/Normal (n:176) vs Low/
Fraction size Anemia (n:62): NS (p = 0.40)
Overall time
Total dose
Pretreatment hemoglobin level
Zoubhair et al. 2004 122 T1 and T2 Retrospective Gender Female (n:16) vs Male (n:106): NS (p = 0.07) Female patients (RR:0.0008, p = 0.004) and tumors
[35] Dysphonia Tl1a (n:68)-T1b (n:18) vs T2 (n:36): NS (p = 0.36) without ACI (RR:0.42, p = 0.001) were highly
Stage ACI (+)(n:61) vs (—)(n:61): SS (p =0.002) curable with RT.
AC involvement
Arytenoid protection
Total dose (Gy)
Technique
Immobilization method
3-D conformal RT
Interruption time
Cellai et al. [36] 2005 831 T1 Retrospective ~ Gender Female (n:68) vs Male (n:763): SS (p = 0.03) Gender (female vs male: 93% vs 83%), tumor
Tumor category (T1a-T1b) ACI (+)(n:282) vs (—) (n:549): SS (p =0.001) extension, ACI [(+) vs (—): 78% vs 87%] and beam
ACI type were risk factors for RT failure in T1 glottic
Tumor extension tumors.
Fraction size
Overall time
Total dose
Beam type (cobalt, electron, photon)
Nur et al. [37] 2005 114 T1 and T2 Retrospective Stage Tis (n:17)-T1a: (n:82) vs T2 (n:15): SS (p = 0.01) Patients with T2 tumor (Tis and T1 vs T2: 88% vs
ACl ACI (+)(n:43) vs (=) (n:69): SS (p =0.04) 62%) and ACI [(+) vs (—): 74% vs 90%] had a high risk
Overall time Female (n:21) vs Male (n:235): NS of local recurrence. T stage was an independent
Total dose predictive factor.
The risk of RT failure was high in extended T2
tumors and patients with impaired vocal cord
mobility.
Frata et al. [38] 2005 256 T2 Retrospective  Gender Comorbidity (+)(n:130) vs (—) (n:126): NS Tumor extension of disease had a negative impact
Comorbidity Impaired vocal cord mobility (+)(n:79) vs (—) on local control in patients with T2 glottic

Tumor extension
Number of subsites
Vocal cord mobility
Fraction size
Overall time

Total dose

Beam type (cobalt, electron, photon)

(n:177): NS

carcinoma who underwent RT
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Table 2 (continued)

Reference Year Study Stage Methodology  Risk factors (examined) Univariate analysis® Main Outcome
group (n)
Murakami et al. 2005 130 T1 and T2 Retrospective Type of lesion Impaired vocal cord mobility (+) (n:4) vs (-) In early-stage glottic carcinoma, T stage (T1a:91%,
[39] Vocal cord mobility (n:126): NS (p=0.877) T1b:76% and T2: 61%) was a predictor of local
ACl ACI (+)(n:59) vs (=) (n:71): NS (p = 0.66) recurrence after RT.
Subglottic extension Subglottic extension (+) (n:11) vs (=) (n:119): NS
Supraglottic extension (p<0.0001)
Tumor size (radiological) <10 mm (n:101) vs >10 mm (n:29): SS (p = 0.0001)
Stage T1a-T1b: (n:81) vs T2 (n:49): SS (p = 0.003)
Fraction size
Overall time
Total dose
Choi et al. [40] 2006 52 T1 and T2 Retrospective Stage T1a (n:24)-T1b (n:22) vs T2 (n:6): NS (p = 0.96) B1 integrin expression, a stem cell marker for
ACI ACI (+)(n:32) vs (—) (n:20): NS (p=0.48) epithelial cells, was a predictive factor for RT.
Grade Well differentiated (n:37) vs Moderate-Poor Tumors with diffuse p1 integrin expression had a
B1 integrin expression differentiated (n:15): NS (p=0.12) higher probability of radioresistance.
Reddy et al. [41] 2007 208 T1 Retrospective  ACI ACI (+)(n:54) vs (—) (n:154): SS (p =0.01) Patients with T1 bulky tumors (bulky vs small:
Tumor volume (observational) Bulky (n:72) vs small (n:136): SS (p = 0.03) 73.6% vs 92.6%) had a poor local control after RT.
Tumor category
Fraction size
Overall time
Schrijvers et al. 2008 91 T1 and T2 Retrospective Gender Female (n:10) vs Male (n:81): NS (p = 0.358) Intrinsic hypoxia markers, HIF1a and CA-IX (RR:
[42] Age >66 (n:43) vs <66 (n:48): NS (p =0.678) 3.05; 95% CI: 1.18-7.86 and RR: 2.93; 95% CI: 1.18-
Past tobacco use Tobacco use during/after treatment Yes (n:41) vs 7.26) overexpression is a high risk factor for RT
Tobacco use during/after treatment No (n:39): NS (p =0.734) failure in early-stage glottic cancer.
Alcohol use Alcohol use Yes (n:53) vs No (n:22): SS (p = 0.036)
Pretreatment hemoglobin level Hemoglobin level High/Normal (n:68) vs Low/
HIF1a expression Anemia (n:23): NS (p =0.075)
CA-IX expression T1 (n:47) vs T2 (n:44): NS (p =0.176)
GLUT-1 expression
HIF1o + CA-IX expression
Sjogren et al. 2009 316 T1 Retrospective  Gender Female (n:32) vs Male (n:284): NS (p = 0.52) Pre-existent hypertrophic laryngitis (relative
[43] Pre-existent hypertrophic laryngitis Comorbidity (+) (n:116) vs (—) (n:200): NS risk = 3.0, p = 0.02) was the only risk factor for RT
Comorbidity (p=0.23) failure in patients with T1 glottic carcinoma.
Smoking status Tobacco use during/after treatment Yes (n:51) vs
Tobacco use during/after treatment No (n:165): NS (p=0.12)
Symptom duration ACI (+) (n:106) vs (—) (n:210): NS (p =0.38)
Tumor category Well differentiated (n:63) vs Moderate-Poor
ACI differentiated (n:171): NS (p = 0.24)
Grade
Schrijvers etal. 2012 92 T1and T2 Retrospective Gender Female (n:10) vs Male (n:82): NS (p = 0.323) PFADD expression, a marker of radiosensitive cells,
[44] Age >65 (n:46) vs <65 (n:46): NS (p = 0.695) a potential immunohistochemical biomarker for the
Past tobacco use Tobacco use during/after treatment Yes (n:40) vs prediction of LC in T1/T2 glottic cancer.
Tobacco use during/after treatment No (n:40): NS (p =0.237)
Alcohol use Alcohol use Yes (n:25) vs No (n:50): SS (p = 0.037)
Hemoglobin level Hemoglobin level Normal/High (n:70) vs Low
Stage (n:22): NS (p=0.232)
FADD expression T1 (n:50) vs T2 (n:42): NS (p=0.137)
pFADD expression
Cyclin D1 expression
Cortactin expression
Khan et al. [45] 2012 141 T1 and T2 Retrospective Gender T1 (n:86) vs T2 (n:54): SS In early-stage glottic carcinoma, the local control
Age rates were 94% for T1a, 83% for T1b, 87% for T2a,
Race 65% for T2b. Stage, heavy alcohol consumption

Past tobacco use
Alcohol use
Tumor size (observational)

during treatment and used of weighted fields were
risk factors for RT failure.

(continued on next page)
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Table 2 (continued)

Reference Year  Study Stage
group (n)

Methodology

Risk factors (examined)

Univariate analysis®

Main Outcome

Gultekin et al. 2012 183 T1
[46]

Tong et al. [47] 2012 695

Al-Mamgani 2013 1050
etal. [19]

Gurlek et al. 2013 53 Tis, T1
[48] and T2
Douglas et al. 2013 382

[49]

Retrospective

T1 and T2 Retrospective

T1 and T2 Retrospective

Retrospective

T1 and T2 Retrospective

Hemoglobin level
Stage

Subglottic extension
Supraglottic extension
Fraction size
Overall time

Total dose

Gender

Smoking status
Tumor category
Subglottic extension
ACI

Overall time
Radiation field
Gender

Stage

Tumor category
Grade

Vocal cord mobility
ACI

Subglottic extension
Hemoglobin level
Radiation field

Total dose

Gender

Tobacco use during/after treatment

Hemoglobin level
Stage

ACI

Total dose

RT scheme
Fraction size
Gender

Grade

Smoking duration
Hemoglobin level
ACl

bcl-2 expression

Stage
Hemoglobin level

Carbonic anhydrase-9 expression
Hypoxia inducible factor-1 expression

bcl-2 expression

Female (n:3) vs Male (n:180): NS (p = 0.42)
ACI (+) (n:31) vs (=) (n:152): NS (p = 0.65)

Female (n:33) vs Male (n:662): NS

T1 (n:433) vs T2 (n:262): SS

Well differentiated (n:218) vs Moderate-Poor
differentiated (n:477): SS

ACI (+) (n:383) vs (—) (n:312): SS

Subglottic extension (+) (n:80) vs (—) (n:182): SS
Hemoglobin level Normal/High (n:614) vs Low/
Anemia (n:73): SS

Female (n:111) vs Male (n:939): NS (p = 0.23)
Tobacco use during/after treatment Yes (n:176) vs
No (n:568): SS (p < 0.001)

Hemoglobin level Normal/High (n:511) vs Low/
Anemia (n:123): SS (p=0.02)

T1 (n:719) vs T2 (n:331): SS (p < 0.001)

ACI (+) (n:553) vs (—) (n:497): NS (p = 0.09)

Female (n:1): 100 vs Male (n:52): NS (p = 0.66)
Well differentiated (n:31) vs Moderate-Poor
differentiated (n:22): NS (p = 0.08)

ACI (+) (n:17): 82

AC involvement (—) (n:36): NS (p = 0.90)
Hemoglobin level Normal/High (n:40) vs Low/
Anemia (n:13): NS (p =0.98)

T1 (n:254) vs T2 (n:128): SS (p = 0.002)
Hemoglobin level Normal/High (n:270) vs Low/
Anemia (n:58): SS (p =0.03)

In patients with T1 glottic carcinoma, local control
rate was 81%. Overall treatment time (relative
risk = 2.2, p =0.017) was a predictive factor for RT
failure

In early-stage glottic carcinoma, poorly
differentiated histology was a risk factor for RT
failure. Moreover, ACI was a poor predictive factor
for T1 tumor, and subglottic extension and low
hemoglobin level were adverse factors for T2
tumor.

Stage (T1 vs T2: 89% vs 79%; relative risk: 2.6,

p <0.001) and tobacco use after/ during RT (Yes vs
No: 66% vs 89%; relative risk: 5.0, p <0.001) were
the independent risk factors for local control.

Heavy smoking (<20 cigarette/day vs >20
cigarette/day: 97% vs 59%, (p = 0.001) was a
predictive factor for RT failure. bcl-2 overexpression
was not correlated with local control.

The risk of tumor recurrence was high in T2 tumor
(T1 vs T2: 91.5% vs 81.6%) and patients with low
hemoglobin level (Normal/High vs Low: 90.1% vs
80.3%)

Abbreviations: RT = Radiotherapy, ACI = Anterior commissure involvement, NS = Not significant, SS = statistically significant.
2 The risk factors that were eligible for the systematic review and meta-analysis were shown.
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Fig. 2. Analysis of gender (A), pretreatment hemoglobin level (B), tobacco use during/after treatment (C), ACI (D), stage (E), tumor size/volume, observational (F) and
radiological (G), and grade (H) for local control after radiotherapy in early-stage glottic carcinoma.

In this meta-analysis, a considerably high risk of local failure
[RR: 0.927 (0.892-0.963), p <0.001] was demonstrated in male
patients when compared with female patients (Fig. 2A). Indeed,
the amount of female patients with early-stage glottic carcinoma
was lower than male patients in all reported studies. Therefore,
large scale prospective studies with higher amount of female
patients are warranted, and the potential reasons of the outcome
differences between genders worthy of investigation.

A relationship between low hemoglobin level and poor local
control has been reported in several solid cancers such as esopha-
geal, cervix, head and neck cancers and sarcomas [24,50-52]. Our
analysis showed an unfavorable outcome in patients with low
hemoglobin level or anemia [RR: 0.891 (0.838-0.946), p < 0.001],
when the effect of pre-treatment hemoglobin level on radiation
failure was examined (Fig. 2B). Moreover, pre-treatment anemia
was detected as an adverse factor for survival in patients with
early-stage glottic carcinoma. Al-Mamgani et al. observed a signif-
icant decrease at 10-year overall survival, when compared the
patients with and without pre-RT anemia, respectively (52% vs
68%) [19]. It is believed that low hemoglobin level may likely to
cause a decrease in oxygen concentration and hypoxia at the tumor
microenvironment by decreasing the oxygen carrying capacity in
the blood. Tumor hypoxia decreases the amount of free oxygen
radicals that directly or indirectly damage the DNA of cancer cells

and inhibits the cellular proliferation; thereby, leading to accumu-
lation of cancer cells at phase GO, a radiobiologically more radiore-
sistant phase. As a matter of fact, tumor hypoxia adversely
influenced the efficacy of RT, and at least a threefold increase in
radiation dose is generally required for obtaining the same cyto-
toxic effect; that is known as “oxygen enhancement ratio” [53]. In
addition, Overgaard emphasized the significant improvement in
oncological outcomes of patients with head and neck squamous
cell carcinoma when hypoxic modifiers (carbogen breathing,
hyperbaric oxygen and hypoxic radiosensitizers) and RT were per-
formed concurrently [54]. To date, different techniques such as
blood transfusion and recombinant human erythropoiesis stimu-
lating agents were used in order to increase the hemoglobin levels
in patients with head and neck cancer. In DAHANCA 5 and 7 stud-
ies, blood transfusion was given prior to and during RT to patients
with head and neck cancer and “low” hemoglobin level. Unfortu-
nately, authors were unable to determine an improvement in
locoregional control, disease specific- and overall survival
[55,56]. In RTOG 99-03, no benefit of human erythropoietin on
RT outcome was detected in patients with head and neck cancer
and “low” hemoglobin level [57]. In a phase III clinical trial,
darbepoetin-alpha, a synthetic form of erythropoietin, was per-
formed concurrently with RT; however, the clinical trial was
stopped because of highly significant decrease in locoregional con-
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trol rate in study group [58]. Furthermore, a decrease in survival
and increase in thromboembolic events were emphasized when
human erythropoiesis stimulating agents were administered to
patients with cancer [59,60]. Therefore, the ideal strategy for the
management of patients with head and neck cancer and “low”
hemoglobin level still remains uncertain.

Tobacco use is the major causal factor for the development of
head and neck cancers, and has the strongest effect on the larynx
when compared with the other sites of aerodigestive system
[61,62]. Of note, the risk of larynx cancer is approximately 7 times
higher in smokers [63]. In addition, patients with head and neck
cancer who smoke at diagnosis or during/after treatment have
poor oncological outcomes and high rate of morbidity and mortal-
ity [62,64-66]. In consistent with these data, this meta-analysis
also demonstrated unfavorable outcome in patients who smoke
during/after RT [RR: 0.824 (0.760-0.893), p <0.001], despite of
high interstudy heterogeneity (Fig. 2C). As a matter of fact, smok-
ing adversely affect the oxygen delivery by the formation of car-
boxyhemoglobin, a dyshemoglobin that is a product of reaction
between hemoglobin and carbon monoxide. In smokers, approxi-
mately 10 times increase in carboxyhemoglobin level, which may
lead to a left shift of hemoglobin-oxygen dissociation curve and
significant decrease in oxygenation of tissues and tumor microen-
vironment, was determined [67]. In a prospective study, Hoff et al.
obviously demonstrated the negative impact of smoking on the
efficacy of RT in patients with head and neck cancer [68]. In addi-
tion, Al-Mamgani et al. reported poor local control and worse voice
outcomes even in patients with T1a glottic carcinoma who contin-
ued smoking after RT [69]. In terms of its benefits, smoking cessa-
tion should be suggested and encouraged before the treatment of
patients with early-stage glottic carcinoma.

Early-stage glottic carcinoma signifies T1 and T2 larynx cancers
both of which may be successfully treated by RT alone. Several
clinical trials focused on to determine the effectiveness of curative
RT in both stages. A statistically significant difference which was in
the favor of T1 tumor, was detected [RR: 0.795 (0.734-0.862),
p<0.001] despite of high interstudy heterogeneity (I-
squared = 92.0%) that indicates low level of reliability (Fig. 2E).
The potential reasons of this statistical discrepancy may be related
to the patient evaluation (clinical and/or radiological examination,
etc.) and selection, and inherent subgroups of early-stage glottic
carcinoma that contains heterogenous lesions including Tla
(involvement of one vocal cord with or without ACI), T1b (involve-
ment of both vocal cords), T2a (extension of tumor to supraglottis
and/or subglottis without impaired vocal cord mobility) and T2b
(extension of tumor to supraglottis and/or subglottis with
impaired vocal cord mobility). A large scale retrospective study,
in which only patients with T1a glottic carcinoma who were trea-
ted by curative RT were enrolled, demonstrated a 5-year local con-
trol rate of 91% (499/549) [69]. On the other hand, an Italian
multicenter study, in which a heterogenous group of T1 glottic car-
cinoma including patients with T1a (660 patients) and T1b (171
patients) were evaluated, reported a 5-year local control rate of
84% after curative RT with a better outcome in patients with T1a
glottic carcinoma [36]. In addition, same study group determined
a remarkable increase in radiation failure with a 5-year local con-
trol rate of 73% in patients with T2 glottic carcinoma [38]. This
study demonstrated no statistically significant difference between
patients with and without impaired vocal cord mobility (T2a vs.
T2b). Nevertheless, Mc Coul and Har-El analyzed the predictive
and prognostic effect of impaired vocal cord mobility in stage Il
glottic carcinoma, and detected unfavorable outcomes in local
and ultimate control even after salvage surgery in patients with
T2b glottic carcinoma [70]. Moreover, they suggested the subdivi-
sion of stage II glottic carcinoma in order to avoid unsatisfactory
outcomes. Our analysis also showed a high risk of radiation failure

in patients with T2 glottic carcinoma which may be related to
tumor size/volume, supra- or subglottic extension and impaired
vocal cord mobility. Therefore, a meticulous patient evaluation
and selection is important in order to improve the local control
of stage II glottic carcinoma. In addition, organ preservation proto-
cols with surgery or sophisticated RT protocols with or without
chemotherapy (cisplatin, cetuximab, etc.) should be considered
especially for risky patients with T2 glottic carcinoma [10,15,71-
74].

Anterior commissure is a subsite of glottis, and its involvement
is one of the challenging issues in glottic larynx cancers. Tumors
involving the AC may easily invade thyroid cartilage and spread
to extralaryngeal structures due to deficiency of inner perichon-
drium. In addition, understaging is more likely due to the nature
of tumor spreading pathways at AC. Hence, a heterogenous group
of patients with ACI may lead to conflicting outcomes in early-
stage glottic carcinoma. Our analysis demonstrated an unfavorable
outcome in patients with ACI who underwent RT [RR: 0.904
(0.879-0.930), p < 0.001] despite of moderate interstudy hetero-
genity (I-squared = 51.7%) (Fig. 2D). Nomiya et al. emphasized the
application of a higher radiation dose (>66 Gy) to patients with
T1b glottic carcinoma in order to improve local control [75]. Of
note, several studies demonstrated that the potential risk of local
failure is relatively high in patients with ACI irrespective of the
treatment modality, either RT or surgery [19,36,76-78]. Unfortu-
nately, there is no universally accepted consensus on the manage-
ment of tumors involving the AC [79]. In a recent Canadian
multicenter study, the oncologic and voice outcomes of patients
with T1b glottic carcinoma were evaluated after transoral laser
surgery and RT. The authors reported that 2-year disease free-
(88.7% vs 85.9%) and overall-survival (94.1% vs 94.8%) were not dif-
ferent between both groups. However, they emphasized that 2-
year local control (95% vs 85.9%) and laryngeal preservation
(100% vs 85.9%) rates were clinically significant in the favor of tran-
soral laser surgery, despite of statistical insignificance [80]. More-
over, they emphasized that voice outcomes were comparable
between two groups. Therefore, the best choice of treatment
modality should be individualized in patients with ACI; and
decided according to the patient’s status and preferences, and
potential morbidities of RT and surgery.

Primary tumor volume (PTV), which is referred to local extent of
disease, is suggested as an important predictive factor for local
control after radio/chemotherapy in advanced stage head and neck
cancers. Several studies reported the high likelihood of radiation
failure particularly in patients with larynx cancer and high PTV,
event hough various volumes were accepted as cut-off value in dif-
ferent clinical trials [81-86]. On the other hand, the degree of evi-
dence is relatively low, when the role of PTV in early-stage glottic
carcinoma was examined. Our literature survey demonstrated that
tumor size/volume in patients with early-stage glottic carcinoma
was evaluated by two different methods: observational and radio-
logical. A statistically significant difference in the favor of small
volume tumors was detected in the clinical studies with observa-
tional examination [RR: 1.270 (1.155-1.396), p <0.001] (Fig. 2F).
Similarly, a high probability of local control was determined in
tumors <10 mm [RR: 1.332 (1.184-1.498), p<0.001] (Fig. 2G).
However, moderate to high interstudy heterogenity (I-
squared = 67.7% and 80.2%) also indicated the need for more accu-
rate clinical studies.

The histopathological characteristic of a cancer cell is generally
represented by its grade. Our literature survey demonstrated that
the relationship between tumor differentiation and radiation fail-
ure was examined by eight studies; and four of these studies
reported an increase in radiation failure in patients with poorly-dif
ferentiated/undifferentiated tumors. Hence, a statistically signifi-
cant difference which indicated a poor local control in tumors with
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poor differentiation or undifferentiation was detected [RR: 1.065
(1.015-1.118), p = 0.011], despite of moderate agreement between
studies (I-squared = 51.7%) (Fig. 2H). The potential reason of inter-
study heterogeneity may be related to the heterogeneous nature of
head and neck cancers and interobserver variability.

A recently published article, which mainly focused on to review
the radiobiological properties of head and neck squamous cell car-
cinoma, emphasized the deficiency of clinical studies with high
evidence level [87]. Therefore, the relationships between molecu-
lar biology and genetical aberrations of cancer cells and radioresis-
tance/recurrence were considered to be analyzed for patients with
early-stage glottic carcinoma (Table 1). However, most of these risk
factors were examined by few clinical studies with low density
population (Fig. 1). Therefore, none of these risk factors were eligi-
ble enough to evaluate in a meta-analysis, despite of several
promising risk factors.

Conclusion

In this meta-analysis, a lack of clinical studies with high level of
evidence has been demonstrated, even though the risk factors for
radiation failure in early-stage glottic carcinoma have been
reported by several articles. Our results obviously indicated that
male patients with low hemoglobin level/anemia have a high prob-
ability of radiation failure. Moreover, T2 tumor, ACI, tumor size/
volume, and poor differentiation/undifferentiation are potential
risk factors for radiation failure in early-stage glottic carcinoma;
although there is moderate to high interstudy heterogeneity which
may be related to tumor characteristic, semi-quanlitative analytic
techniques, patient evaluation and selection. Ultimately; prospec-
tive, randomized, blinded, large-scale clinical trials which focused
on the potential risk factors of radioresistance/recurrence, is
required in order to have substantial scientific evidence about
the prediction of patients who are unlikely to be cured by RT.
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Abstract The prognosis is suboptimal in patients with
locoregionally advanced laryngeal carcinoma even after
multimodality protocols. The purpose of this study was to
determine the potential influential factors that have an
impact on the development of locoregional recurrence, dis-
tant metastasis, and oncological outcomes in patients with
locoregionally advanced laryngeal carcinoma who had sur-
gical multimodality protocols. A sample size of 85 cases was
determined based on a power of 90% and an effect size of
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oy = 0.05. A retrospective analysis of 357 patients with a
diagnosis of laryngeal cancer between 2002 and 2015 was
performed. Eighteen variables based on sociodemographic,
clinical, histopathological and treatment data were analyzed.
Medical records of 85 consecutive patients with locore-
gionally advanced laryngeal carcinoma who underwent
surgical multimodality protocols were reviewed. Five-year
overall, disease-specific, disease-free, locoregional recur-
rence-free and distant metastasis-free survival were 68.7,
78.0, 69.6, 68.9 and 69.2%, respectively. Extracapsular
extension was an independent predictive factor for locore-
gional recurrence. Pathologic tumor volume was an inde-
pendent predictive factor for distant metastasis. pT-stage
was an independent prognostic factor for 5-year overall
survival, disease-free survival, locoregional recurrence-free
survival and distant metastasis-free survival. High volume,
pT4a laryngeal tumors with extracapsular extension are
associated with a high risk of locoregional recurrence and
distant metastasis; and have poor oncological outcomes in
patients with locoregionally advanced laryngeal carcinoma
treated with surgical multimodality protocols.

Keywords Laryngeal neoplasms - Laryngectomy -
Adjuvant chemoradiotherapy - Neoplasm recurrence,
local - Survival - Prognosis

Introduction

Larynx cancer has an incidence of 5.1-10/100.000 world-
wide [1, 2]. The rate of cancer-related death is approxi-
mately 88.000 cases per year. A recent report of American
Cancer Society demonstrated that 5-year overall survival
(OS) for larynx cancer was 77% for glottic cancer, and
51% for supraglottic cancer [3]. However, it is the only
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head and neck cancer which has deteriorated oncological
outcomes when a comparison between the survival rates of
mid-1990s and mid-2000s was performed [4, 5].

Currently, early-stage larynx cancer has a high rate of cure
with a 5-year survival rate of 75-95% [6, 7]. However,
patients with locoregionally advanced laryngeal carcinoma
(LRALC) have a high rate of morbidity and mortality, and
relatively poor prognosis. The treatment modalities for
LRALC are: (i) surgical multimodality protocol (MmP)
(surgery with postoperative radio &= chemotherapy) and (ii)
non-surgical MmP (concurrent radio £ chemotherapy or
induction chemotherapy and sequential
radio + chemotherapy). Upon the introduction of landmark
clinical trials conducted by Veterans Administration
Laryngeal Cancer Study Group, EORTC Head and Neck
Cancer Cooperative Group and Radiation Therapy Oncology
Group (RTOG 91-11), an increased proportion of patients
with LRALC has been treated by nonsurgical MmP world-
wide [8—15]. However, the best treatment option for LRALC
is still a field of debate due to the conflicting data that mainly
depends on the comparison of oncological and functional
outcomes and toxicities [5, 11, 12, 16-23]. A recent
Surveillance, Epidemiology, and End Results (SEER) report
demonstrated a substantial survival differences in the favor
of surgical strategies [24]. Likewise, various studies reported
better oncological outcomes with surgical MmP [25-32].
Unfortunately, locoregional control and survival rates are
still far from perfect despite of several improvements in
oncology. Therefore, it is imperative to identify the influ-
ential factors that may affect the oncological outcomes in
patients with LRALC.

In literature, several influential factors for larynx can-
cers have been reported [3, 33-39]. However, a vast
majority of these studies enrolled a heterogenous group of
patients with early-stage and advanced-stage laryngopha-
ryngeal cancers who also underwent different treatment
modalities. Therefore, the purpose of this study was to
determine the major predictive factors for locoregional
recurrence (LRR) and distant metastasis (DM); and prog-
nostic factors for 5-year overall survival (OS), disease-
specific survival (DSS), disease-free survival (DFS),
locoregional recurrence-free survival (LRRFS) and distant
metastasis-free survival (DMFS) in patients with LRALC
who received surgical MmP.

Materials and methods

This study was approved by the Institutional Ethics Com-
mittee of Celal Bayar University (Manisa, Turkey)
(19.08.2015/20478486-295). A sample size of 85 cases
was determined based on a power of 90% and an effect
size of o, = 0.05.
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Study population

The medical records of 357 patients with a diagnosis of
larynx cancer between 2002 and 2015 were evaluated.
Patients with early-stage larynx cancer (n = 148 cases),
patients with LRALC who underwent non-surgical MmP
(n =55 cases), patients with very advanced, unre-
sectable larynx cancer (T4b) (n = 18 cases), patients with
salvage surgery (n = 19 cases), patients without postop-
erative treatment (n = 12 cases), patients without regular
follow-up (n = 20 cases) were excluded. Thereby, a total
of 85 consecutive patients with LRALC who underwent
surgery and postoperative radio & chemotherapy were
enrolled into the study.

Treatment

All patients were treated by a surgical MmP including
surgery followed by postoperative radio £ chemotherapy.
Organ-preservation surgeries were preferred, if it was
possible. Lateral and modified radical neck dissections
were performed to 44 and 41 patients, respectively. In
addition, postoperative radiotherapy was applied to all
patients (primary: 60-64 Gy, involved nodal regions:
60—64 Gy, uninvolved nodal regions: 40-60 Gy); and
chemotherapy was also applied to patients with positive
surgical margins, >2 nodal involvement and extracapsular
extension (ECE)(concurrent cisplatin at 100 mg/m” every
3 weeks). All postoperative therapies began 4-6 weeks
after surgical treatment. Regular follow-up with physical
examination and computerized tomography, if necessary,
were performed every 3 months for the first 2 years, every
4—6 months for year 3, and then annually thereafter. Any
sign of recurrence at local area, neck, or both regions with/
without synchronous DM was defined as LRR. Meanwhile,
a newly detected metastatic lesion at any organ such as
lung, bone, etc. was defined as DM.

Influential factors

All variables were based on sociodemographic, clinical,
histopathological and treatment-related data and grouped
as follows: (i) patient related: age and gender, (ii) staging
related: stage, pT-stage, pN-stage, (iii) primary tumor
related: tumor location, pathological tumor size (PTS),
depth (PTD) and volume (PTV) (measured by an equation:
volume = lw2/2, [ = tumor length, w = tumor width),
grade, perineural and lymphovascular involvement, thyroid
cartilage involvement (TCI) and cricoid cartilage involve-
ment (CCI) (iv) lymph node related: lymph node metastasis
(LNM), total number of positive lymph nodes (nPLN),
lymph node ratio (LNR) [measured by an equation:
LNR = total number of positive lymph nodes/total number
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of resected lymph nodes) x 100] and ECE, (v) surgery
related: surgical margin and technique. Of 20 variables,
CCI, perineural and lymphovascular involvement were
excluded due to the inadequate number of cases. A cutoff
value was determined for PTS, PTD, PTV, nPLN and LNR
according to their median values. Thereby, these groups
were dichotomized as follows: (i) PTS (<3.0 and
>3.0 cm), (ii)) PTD (<1.5 and >1.5 cm), (ii) PTV (<9.3
and >9.3 cm?), (iii) nPLN (<2 and >2), and (iv) LNR
(<6.5 and >6.5%). Ultimately, 17 variables were included
for analysis.

Statistical analysis

The statistical analyses were performed using the SPSS
20.0 software for medical statistics. The statistical rela-
tionship of abovementioned variables were evaluated by
uni- and multivariate analysis. All variables for LRR and
DM were analyzed by univariate Chi-square test. Multi-
variate analysis was performed according to the results of
univariate analyses by a binary logistic regression model
with backward elimination.

In this study, five end points (5-year OS, DSS, DFS,
LRRFS and DMFS) were selected for the assessment of
oncological outcomes. All time to events were measured
from the date of initial surgical resection. The event was
death from any cause for OS; therefore, cases were cen-
sored at the time of last follow-up or time of death. The
event was cancer-related death for DSS; therefore, cases
were censored at the time of last follow-up or time of
death. The event was any sign of tumor recurrence for
DEFS; therefore, cases were censored at the time of last
clinical follow-up, or when any sign of either LRR and/or
DM was detected. The event was LRR for LRRFS; there-
fore, cases were censored at the time of last clinical follow-
up, or when any sign of LRR was detected with/without
synchronous DM. Finally, the event was DM for DMFS;
therefore, cases were censored at the time of last clinical
follow-up, or when any sign of DM was detected with/
without synchronous LRR. The 5-year OS, DSS, DFS,
LRRFS and DMFS estimates were determined by Kaplan—
Meier method and all variables were compared using log-
rank test. A Cox proportional hazard regression model was
created in order to determine the effect of variables on
oncological outcomes for both uni- and multivariate anal-
ysis. The variables with a probability value of <0.1 in the
bivariate analysis were selected for multivariate propor-
tional Cox hazards regression analysis. Thereafter, only the
variables with significance retained in the model using
stepwise backward elimination; thereby independent
influential factors were determined. The results were
expressed as hazard ratios (HRs) with 95% confidence

interval (CI). A value of p < 0.05 was considered statisti-
cally significant.

Results
Descriptive statistics

The descriptive statistics about patient, clinical,
histopathological and treatment characteristics are pre-
sented in Table 1.

The median follow-up was 55.3 months
(2-172 months). Five-year OS, DSS, DFS, LRRFS and
DMFS rates were 68.7, 78.0, 69.6, 68.9 and 69.2%,
respectively (Fig. 1).

Predictive factors for LR: Uni- and multivariate
analysis

Univariate analysis demonstrated that PTS (p = 0.033),
PTV  (p = 0.021), pN-stage (p = 0.023), LNM
(» = 0.010) and ECE (p = 0.007) were the influential
factors for LRR (Table 2). The HRs of PTS, PTV, pN-
stage, LNM and ECE were presented in Table 3. Multiple
stepwise logistic regression excluded PTS, PTV, pN-stage
and LNM from the model; thereby, ECE determined as an
independent predictive factor for LRR [RR 7.440
(1.906-29.041, 95% CI), p = 0.004].

Predictive factors for DM: Uni- and multivariate
analysis

Univariate analysis demonstrated that tumor location
(p = 0.017), PTS (p = 0.005), PTV (p = 0.007), and ECE
(p = 0.039) were the influential factors for DM (Table 2).
The HRs of tumor location, PTS, PTV and ECE are pre-
sented in Table 3. Multiple stepwise logistic regression
excluded tumor location, PTS and ECE from the model;
thereby, PTV determined as an independent predictive
factor for DM [RR 8.863 (1.031-76.192, 95% CI),
p = 0.047].

Prognostic factors for 5-year OS, DSS, DFS, LRRFS
and DMFS: Uni- and multivariate analysis

Log-rank tests determined that pT-stage, LNM, and ECE
were the major prognostic factors for 5-year OS, DSS,
DFS, LRRFS and DMFS (Table 3). Moreover, a compar-
ison between pNO-stage and pN2-stage demonstrated a
statistically significant difference in the favor of patients
with pNO-stage (5-year OS: p = 0.003, 5-year DSS:
p = 0.008, 5-year DFS: p = 0.003, 5-year LRRFS:
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Table 1 Patient, clinical, histopathological and treatment
characteristics
Characteristic Variable No. of patients
(%)
Gender Female 6 (7.1)
Male 79 (92.9)
Location Glottic 19 (22.4)
Supraglottic 36 (42.4)
Transglottic 30 (35.3)
Grade" Well differentiated (WD) 9 (10.6)
Moderately differentiated 63 (74.1)
(MD)
Poor differentiated (PD) 12 (14.1)
Stage I 33 (38.8)
IVa 52 (61.2)
pT-stage pT3 46 (54.1)
pT4a 39 (45.9)
TCI Absent 51 (60.0)
Present 51 (60.0)
CCI Absent 83 (97.6)
Present 2(24)
LNM Absent 46 (54.1)
Present 39 (45.9)
pN-stage NO 45 (52.9)
N1 13 (15.3)
N2 27 (31.8)
Lymphovascular Absent 80 (%94.1)
invasion Present 5(5.9)
ECE Absent 68 (80.0)
Present 17 (20.0)
Surgical technique Organ-preservation 69 (81.2)
surgery
Total laryngectomy 16 (18.8)
Surgical margin Negative 74 (87.1)
Positive 11 (12.9)
LRR Absent 74 (87.1)
Present 11 (12.9)
DM Absent 74 (87.1)
Present 11 (12.9)
Status Alive 55 (64.7)
Dead 30 (35.3)

"
One case was not graded

p = 0.004, 5-year DMFS: p = 0.003). However, patients
with pNO- and pN1-stage had similar survival rates.

The HRs of influential factors, which were determined
by bivariate logistic regression, were presented in Table 4.
Multivariate analysis using stepwise backward elimination
demonstrated that pT-stage [RR 6.310 (2.070-19.234, 95%
CI), p = 0.001] and LNR [RR 4.799 (1.424-16.179, 95%
CI), p = 0.011] were independent prognostic factors for

@ Springer

5-year OS; pT-stage [RR 4.111 (1.233-13.708, 95% CI),
p = 0.021] and ECE [RR 10.258 (3.148-33.426, 95% CI),
p < 0.001] were independent prognostic factors for 5-year
DSS; pT-stage [RR 5.133 (1.683-15.658, 95% CI),
p = 0.004] was independent prognostic factor for 5-year
DFS; pT-stage [RR 5.096 (1.792-14.492, 95% CI),
p = 0.002] and LNR [RR 4.600 (1.382-15.314, 95% CI),
p = 0.013] were independent prognostic factors for 5-year
LRRFS; pT-stage [RR 5.274 (1.737-16.007, 95% CI),
p = 0.003] and LNR [RR 3.938 (1.171-13.245, 95% CI),
p = 0.027] were independent prognostic factors for 5-year
DMFS.

Discussion

In this study, a homogenous group of patients with LRALC
who received surgical MmP were selected not to lead to a
misinterpretation due to treatment-induced influences on
oncological outcomes. It is noteworthy that patients with
cT4b larynx cancer were not included because most of
these lesions were very advanced locoregionally and
technically unresectable [40]; therefore, non-surgical
treatment modalities rather than surgical MmP were rec-
ommended by guidelines [41]. In addition, pTNM staging
depending on reports of surgical specimens was particu-
larly preferred instead of ¢cTNM staging which may fre-
quently cause under- or overstaging due to the limitations
of preoperative imaging modalities [42, 43]. Unfortunately,
the risk of LRR and DM is high and the prognosis is poor
in patients with LRALC. To further improve the survival
rates, the present study focused predominantly on to
determine the influential factors that may affect the
locoregional control and prognosis, and have a role on
treatment failure.

Extracapsular extension is the major influential
factor for LRR in patients with LRALC treated
with surgical MmP

In larynx cancers, LRR is the major reason for increased
morbidity and mortality with a significant decrease in quality
of life. In patients with LRALC, the rate of LRR is 11-36.9%,
that may vary according to the treatment modalities
[31, 44, 45]. Recently, Timme et al. conducted a study com-
paring the treatment-related LRR in a cohort of patients with
larynx cancer; and determined better locoregional control
with surgery [LRR (surgery vs. chemoradiation): 11 vs 35%]
[31]. This study demonstrated that patients with
PTS > 3.0 cm, PTV > 9.37 cm’, N2, LNM and ECE had a
high risk of LRR even after surgical MmP (Table 2). How-
ever, PTS, PTV and LNM failed to reach statistical signifi-
cance in multivariate analysis. Thus, our findings obviously
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showed that ECE was an independent predictive factor for
LRR [RR 7.440 (1.906-29.041, 95% CI), p = 0.004].
Extracapsular extension is one of the adverse features for
prognosis in head and neck cancers. Initially, Bennett et al.
emphasized the relationship between ECE and poor prognosis
in patients with laryngopharyngeal cancers [46]. Likewise, a
high incidence of regional recurrence was reported in patients
with macroscopic ECE within a year after surgery [47]. In
addition, Brasilino de Carvalho emphasized the increased risk
of LRR in patients with laryngopharyngeal carcinoma and
macroscopic ECE; however, they failed to demonstrate a
statistically significant difference in patients with microscopic
ECE [48]. Prabhu et al. also determined a limited prognostic

value of ECE on patients with nonoropharyngeal head and
neck cancers, and emphasized that only patients with grade 4
ECE had a decrease in survival rates [49]. Therefore, the
grading of ECE is a prerequisite for a better stratification of
patients with head and neck cancers.

Pathologic tumor volume is the major influential
factor for DM in patients with LRALC treated
with surgical MmP

The incidence of DM is relatively low in patients with

larynx cancer when compared with other head and neck
cancers [50]. However, the mortality rate increases

@ Springer
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Table 2 continued

Multivariate analysis [HR,

(95% CI), p]

Univariate

Distant metastasis (n,

%)

Multivariate analysis HR,

Univariate
95% CD), p

Locoregional

Variable

Characteristic

analysis (p)

analysis (p)

recurrence (n, %)

Present

Absent

Present

Absent

2(12.5) 1000

14 (87.5)

0.115

0 (0)

11 (100)

Conservative

Surgical

laryngectomy

technique

9 (13.0)

60 (87.0)
64 (86.5)
10 (90.9)

11 (15.9)
9 (12.2)
2 (1822)

58 (84.1)
65 (87.8)
9 (81.8)

Total laryngectomy

1.000

10 (13.5)
19.1)

0.630

Negative

Surgical

margin

Positive

A statistically significant difference was determined when patients with NO and N2 were compared for LRR (p = 0.046)

s

Hazard ratio was statistically significant when patients with NO and N2 were compared for LRR

EE

A statistically significant difference was determined when patients with glottic and transglottic tumors were compared for DM (p = 0.034)

EEEY

p values in bold indicate significance

remarkably when DM develops. Lung, bone and liver are
the most commonly affected organs. In this study, the
overall incidence of DM was 12.9% which is relatively
high. Similarly, Spector et al. showed a relationship
between advanced stage and DM in patients with larynx
cancer [50, 51]. Yucel et al. also detected a high risk of
developing DM in patients with supraglottic and/or
locoregionally advanced tumors [52]. In the present study,
univariate analysis demonstrated that patients with trans-
glottic tumors, tumors with higher size and volume, and
presence of ECE had a high risk of developing DM.
However, multivariate analysis showed that only PTV is an
independent predictive factor for DM. Thus, patients with
PTV > 9.3 cm® were approximately ninefold more likely
to develop DM when compared with patients with
PTV < 9.3 cm®. Our literature survey showed that the
relationship between PTV and the development of DM has
not been evaluated in larynx cancers. However, the
importance of volumetric staging, which mainly depends
on gross tumor volume, has been emphasized in head and
neck cancers [53, 54]. Hence, PTV is likely to be an
important influential factor for the prediction of DM in
patients with LRALC.

Pathologic T-stage is the major influential factor
for survival in patients with LRALC treated
with surgical MmP

Several clinical studies reported better locoregional control
and survival rates in patients with LRALC treated with
surgical MmP [24, 28, 31, 42—45]. In a recent SEER report,
better OS rate was detected in patients with LRALC who
had surgical strategies (surgical vs. non-surgical therapy:
44 vs. 39%, relatively) [24]. However, oncological out-
comes are still lower than expected in patients with
LRALC even after surgical MmP. This study demonstrated
that pT-stage, pN-stage, LNM and ECE had a negative
impact on all oncological outcomes (5-year OS, DSS, DFS,
LRRFS and DMEFS rates) (Table 3). In addition, bivariate
Cox regression analysis showed that pT-stage, LNM and
ECE were the influential factors for survival (Table 4).
However, pT-stage was the only independent prognostic
factor for 5-year OS, DSS, DFS, LRRFS, and DMFS.
Despite of acceptable survival rates, log-rank test showed
that oncological outcomes were significantly different
between patients with pT3- and pT4a-stage (Table 3).
Currently, treatment decision in patients with T3 larynx
cancer remains controversial and depends on several fac-
tors such as survival, locoregional control, laryngopha-
ryngeal functions and quality of life. Woo et al. reported a
3-year OS rate of 81.7% in patients with T3 supraglottic
larynx cancer who underwent surgery with/without post-
operative radiotherapy [25]. Sessions and Spector analyzed
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Table 3 Log rank tests for 5-year overall survival, disease-specific survival, disease-free survival, locoregional recurrence-free survival and
distant metastasis-free survival

Characteristic Variable n S-year p S-year p 5-year p S-year P S5-year p
OS (%) DSS (%) DFS (%) LRRFS DMFS
(%) (%)
Age <65 years 61 752 0.026 81.6 0346 758 0035 754 0.028 75.5 0.039
>65 years 24 509 65.4 54.5 51.4 54.0
Location Glottic 19 782 0.128 929 0.010 789 0.136 789 0.151 78.2 0.146
Supraglottic 36 80.3 89.2 80.6 80.2 80.6
Transglottic 30 495 56.4 51.6 49.8 51.3
Grade WD 9 729 0.542 833 0478 729 0585 729 0.504 729 0.573
MD 63 724 79.5 73.0 72.4 72.5
PD 12 50.0 68.6 50.0 50.0 50.0
Stage I 33 81.7 0.036  89.1 0.093 823 0.031 821 0.036 823 0.030
IVa 52 60.5 70.2 61.2 60.3 60.7
pT-stage pT3 46 825 0.005 875 0.034 832 0.005 828 0.006 83.1 0.005
pT4a 39 519 63.9 52.4 51.6 51.7
TCI Absent 51 812 0.004 859 0.069 823 0.003 81.6 0.003 82.1 0.004
Present 34 510 64.4 50.6 50.2 50.4
PTS <3.0 cm 41 715 0.156  90.2 0.026 77.8 0.135 778 0.140 77.5 0.128
>3.0 cm 44 603 66.7 61.2 60.1 60.8
PTD <1.5cm 43 74.1 0.422 845 0.163  74.8 0440 74.4 0.420 74.8 0.460
>1.5 cm 40 644 73.5 65.7 64.4 64.6
PTV <9.37 cm® 42 76 0.725 904 0.024 763 0.687 763 0.701 76.0 0.655
>9.37 cm? 41 614 66.9 62.9 61.7 62.4
pN-stage NO 45 793 0.003 883 0.020 794 0.003 789 0.004 793 0.003
N1 13 795 79.5 81.5 81.5 81.5
N2 27 457 579 48.1 46.8 46.9
LNM Absent 46 799 0.033 88.6 0.025 799 0.034 795 0.037 79.8 0.033
Present 39 554 64.7 57.4 56.6 56.7
nPLN <2 21 769 0.011  76.9 0.118  78.1 0.017  77.7 0.013 78.1 0.016
>2 19 349 49.1 37.7 36.5 359
LNR <6.5% 20 76.6 0.001 76.6 0.074 777 0.003 774 0.002 77.7 0.003
>6.5% 20 345 49.2 38.3 36.4 36.4
ECE Absent 68 763 <0.001 86.1 <0.001 76.7 <0.001 76.2 0.001 76.5 <0.001
Present 17 35.7 414 39.4 38.8 36.9
Surgical Conservative 16 87.5 0291 875 0.300 875 0346 875 0.285 875 0.328
technique laryngectomy
Total 69 63.6 74.9 64.6 63.9 63.9
laryngectomy
Surgical Negative 74 69.6 0998 77.9 0.759  70.7 0964 698 0975 70.3 0.988
margin Positive 11 60.0 76.2 60.6 60.6 60.6

p values in bold indicate significance

the oncologic outcomes of patients with T3NOMO and
T3N1MO who received different treatment modalities, and
detected similar oncological outcomes when compared
surgical and nonsurgical treatment modalities [46, 47]. In
this study, a relatively high rate of survival rates is deter-
mined in patients with pT3-stage larynx cancer, although
23.9% of cases (11/46) had organ-preservation surgery. On
the other hand, survival rates were relatively low in

@ Springer

patients with pT4a-stage larynx cancer (Table 3). A recent
systematic review, in which the management of patients
with T4a-stage larynx cancer is analyzed, reported a 5-year
OS rate of 10-80.9% with surgery especially total laryn-
gectomy [32]. In consistent with our findings, Nikolaou
et al. examined the patients who underwent total laryn-
gectomy for different stages of larynx cancer and reported
tumor extension as one of the most important prognostic
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factors [55]. Similarly, pT-stage was determined as the
major influential factor for prognosis in a retrospective
study in which the efficacy of postoperative radiotherapy in
patients with pT3NOMO and pT4NOMO larynx cancer was
evaluated. However, our findings differ somewhat from
those of Pezier et al. who failed to demonstrate pT-stage as
a prognostic factor, which may be related to the
heterogenous design of their study group in which patients
with advanced-stage laryngeal and pharyngeal cancers
were enrolled [39].

It is noteworthy that the major limitation of this study is its
retrospective design. Even though the quality of medical
records allowed for a detailed analysis of study population,
the authors were unable to assess the role of selection biases.

Conclusion

Despite of significant advances in the treatment modalities,
patients with high volume, pT4a-stage laryngeal tumors
with ECE have a high risk of LRR and DM; and poor
prognosis even after surgical MmP. Therefore, a multi-
disciplinary approach is required and additional effective
treatment strategies such as targeted and metronomic
therapies may improve the prognosis and increase the
survival. Finally, well-stratified, large-scale, prospective
studies with homogenous study population is required to
determine the influential factors for tumor recurrence and
treatment failure.
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