Head and Neck Cancer

-enhancing the therapeutic
ratio in Radiation Oncology
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Head and Neck Cancer
Major Contributing Factors

» Tobacco

Alcohol
* Occupational risks

 Viruses
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Head and Neck Cancer: Disease Backgrou

Epidemiology New cases: 45,660
(Us, 2007) Deaths: 11,210

Accounts for 3-4% of new cancer cases
Sites Involved Lip Larynx

Oral cavity (glottic and supraglottic)
Pharynx Paranasal (ethmoid and
(oro-, hypo-, and naso- types) Mmaxillary) sinuses
Salivary glands

5-year Survival All stages: 60%

Advanced (Stage llI-IV): 30-40%

American Cancer Societancer Facts and Figures 2007emal A, et alCA
Cancer J Clin2007;57:43-66; Zimmermann 2006: p1, col.1-2, 12-1

Modalities of Treatment

» Surgery

+ Radiation

» Chemotherapy

* Biological Response Modifiers

Modalities of Treatment

« Altered Fractionation
¢ Concurrent Chemotherapy
« Biological Response Modifiers
— Radiation Sensitizers
— Radioprotectors
¢ Drugs to ameliorate XRT toxicities
« High Dose Rate Brachytherapy
« Intraoperative XRT + Intraoral Cone
¢ 3-D Conformal Therapy
* IMRT (forward + inverse planned)




4 “R"s of Fractionation in
Radiobiology

* Reoxygenation
Redistribution
Repopulation
Repair

Reoxygenation
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Radiotherapy in H&N Cancer:
Treatment Delays

Number of Treatment Days Missed Negatively Affects Survival
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Adapted with permission from Alden ME, et al. Radiology. 1996;201:675-680.
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“Bambi”

Dose

Altered Fractionation

* Reoxygenation and Redistribution are
already maximized with Standard
Fractionation

* Repopulation can be minimized with
Accelerated Fractionation

* Normal tissue Repair can be maximized
with Hyperfractionation
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INICAL INVESTIGATION Head and NecH

A RADIATION THERAPY ONCOLOGY GROUP (RTOG) PHASE 111
RANDOMIZED STUDY TO COMPARE HYPERFRACTIONATION AND TWO
VARIANTS OF ACCELERATED FRACTIONATION TO STANDARD
FRACTIONATION RADIOTHERAPY FOR HEAD AND NECK SQUAMOUS
CELL CARCINOMAS: FIRST REPORT OF RTOG 9003
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ule for radiotherapy of head and neck cancer has been contruversial
of hyperfractionation and two types of accckerated
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Chemotherapy

 Induction
« Concurrent

» Adjuvant

* Radiation Protectors
* Radiation Sensitizers

4(\

Amifostine (WR-2721)




Historical Perspective
for the ERBITUX (Cetuximab) + RT Resulfs

Bonner JA, et al N Eng J Med 2006;354:567-78; Calais et al. J Natl Cancer Inst 1999:91:2081-2086,
Huguenin P et al. J Clin Oncol 2004;22:4665-4673; Starr et al. Int J Radiat Oncol Biol Phys 2001;50:1161-1171

Techniques to Boost the Target

* Electrons
 Implants (LDR vs HDR)
* |OC or IORT

Biological Response Modifiers

» Trastuzumab (Herceptin)
Erlotinib (Tarceva)
Gefitinib (Iressa)

Sutent (Sunitinib)
Imatinib (Gleevac)
Cetuximab (Erbitux)

» Bevacizumab (Avastin)
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Critical Structures

Max vs. Min vs. Mean Dose?
Partial Organ Tolerance — Serial vs. Parallel?

« Spinal Cord

« Brain Stem (and Cranial Nerves)
« Optic Chiasm and Nerves

« Brain (Temporal Lobes)

+ Mandible (+TMJ)

* Eyes (Lens and Retina)

« Ear (Middle Ear, Inner Ear)

« Salivary Glands (Parotid, Submandibular, Sublifgua
+ Tongue/Oral Cavity/Lips

* Larynx

+ Pharynx/Esophagus

IGRT

» “IMAGE” guided radiation therapy




IGRT

* Image GUIDED
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