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Tumor location:

Upper aerodigestive tract
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* Radical radiotherapy + chemotherapy:

* For unresectable head and neck tumors + chemotherapy
* Locally advanced tumors CS III and IV

* Locally advanced tumors after neoadjuvant HT and achieved
partial response (PR)

* Resectable tumors with the goal of organ preservation +
chemotherapy



* Postoperative radiotherapy + chemotherapy

* For positive resection margins

* For present lymphnodal metastases

* For extracapsular spread in lymphnodal metastases
* Close resection margin (<bmm)

* Invasion of soft tissues and skeletal muscles

* Multicentric primary tumor

e Perineural invasion,

* Lymphovascular invasion

* Tumor differentiation (G3)
* 13-T4 tumor



* Palliative radiotherapy:

* For locally/locoregionally advanced disease in order to relieve
symptoms and improve quality of life (bleeding, pain,
obstruction of the aero-digestive tract)

* For distant metastases (bones, endocranium)



* Performance status (I’S) should always be taken into
consideration.

* Radical or postoperative RT is indicated if PS<2

* The optimal period for starting postoperative radiotherapy is 6-
8 weeks after surgical treatment

* The optimal period for starting radical radiotherapy after
neoadjuvant chemotherapy is 4-6 weeks and after a partial
response has been achieved



* Necessary examinations before indicating radiotherapy of the head and
neck region:

« ECOG PS, Weight, height of the patient and BMI

* Clinical and endoscopic findings with a confirmed diagnosis of PH in non-
operated patients

* Operative findings and definitive PH in operated patients.

* CT/MRI of the splanchnocranium and neck if clinically indicatedUS of the
neck, X-ray of the chest, US of the abdomen

« Complete blood count and biochemistry (including renal and liver
parameters as well as electrolyte sta’cus)y

e Calculate creatinine clearance

* Detailed examination and dental assesment, which should be completed
before immobilization for radiotherapy

* Before starting radiotherapy, an examination by a dietician is necessary to
plan nutrition during radiotherapy and a recommendation for nutritional
surgical gastrostomy or percutaneous endoscopic gastrostomy (PEG) if the
loss can significantly compromise the application of radiotherapy
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* Radiotherapy of head and neck tumors is most often carried
out with a conventional fractionation regimen (dose per daily
fraction 1.8-2 Gy)

* In palliative radiation therapy, a hypofractionated regimen is
more often applied, with a higher daily dose (most often 2.5

Gy)
* Radical dose: 66-70 Gy in 33-35 fractions
* Postoperative dose:
* High-risk region: 64-66 Gy in 32-33 fractions
* Intermediate risk region: 60 Gy in 30 fractions
* Low-risk region: 44-50 Gy in 22-25 fractions



Tumors of the oral cavity:

Radical RTGTV: GTV t - tumor and GTV n - all involved lymph nodes (outlined based
on cll.mc)al, endoscopic and imaging findings with the possibility of image fusion with
imaging

Doses and fractionation: TD 66-70 Gy in 33-35 fractions

CTYV: Represents the entire region at risk for subclinical spread around the GTYV, as
well as lymph node levels for prophylactic irradiation Ib-

PTV: Represents the geometric margin around the CTV
PTV =CTV + 3-5mm margins

Post OP RT:

GTV pGTV t. - preoperative tumor and pGTV n - preoperatively affected lymph nodes
(outlined on the basis of clinical, endoscopic and imaging findings) with the
possibility of image fusion with imaging)

CTYV: Represents the entire region at risk for subclinical spread around the GTYV, as
well as lymph node levels for prophylactic irradiation Ib-

PTV: Represents the geometric margin around the CTVPTV = CTV + 3-5mm margins






Tumors of the oropharynx:

Radical RTGTV: GTV t - tumor and GTV n - all involved lymph nodes (outlined based
on ch_mc)al, endoscopic and imaging findings with the possibility of image fusion with
imaging

Doses and fractionation: TD 66-70 Gy in 33-35 fractions

CTYV: Represents the entire region at risk for subclinical spread around the GTYV, as
well as lymph node levels for prophylactic irradiation II-IV + retropharyngeal LN

PTV: Represents the geometric margin around the CTV
PTV =CTV + 3-5mm margins

Post OP RT:GTV:

GTV t. - preoperative tumor and pGTV n - preoperatively affected lymph nodes
outlined on the basis of clinical, endoscopic and imaging findings) with the
possibility of image fusion with imaging)

CTYV: Represents the entire region at risk for subclinical spread around the GTYV, as
well as lymph node levels for prophylactic irradiation II-1V + retropharyngeal LN

PTV: Represents the geometric margin around the CTV
PTV =CTV + 3-5mm margins






Tumors of the hypopharynx:
Radical RTGTV:

GTV t - tumor and GTV n - all involved lymph nodes (outlined based on clinical,
endoscopic and imaging findings with the possibility of image fusion with imaging)

CTYV: Represents the entire region at risk for subclinical spread around the GTYV, as
well as lymph node levels for prophylactic irradiation II-IV + retropharyngeal LN

PTV: Represents the geometric margin around the CTV
PTV =CTV + 3-5mm margins

Post OP RT:

GTV pGTV t. - preoperative tumor and pGTV n - preoperatively affected lymph nodes
(outlined on the basis of clinical, endoscopic and imaging findings) with the
possibility of image fusion with imaging)

CTYV: Represents the entire region at risk for subclinical sPread around the GTV, as
well as lymph node levels for prophylactic irradiation II-1V + retropharyngeal LN

PTV: Represents the geometric margin around the CTV
PTV =CTV + 3-5mm margins
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* Tumors of the larynx:

* Radical RT - glottisTINO - TD 63-66 Gy / 2.25-2.0 Gy per
fraction

* Prophylactic irradiation of the neck lymph nodes is not
required




* Radical RT of tumors of other regions of the larynx

* GTV:GTV t - tumor and GTV n - all affected lymph nodes
(defined based on clinical, endoscopic and imaging findings
with the possibility of image fusion with imaging)

* Doses and fractionation: TD 66-70 Gy in 33-35 fractions

* CTV:Represents the entire region at risk for subclinical spread
around the GTV, as well as lymph node levels for prophylactic
irradiation II-IV

* PTV:It represents the geometric margin around the CTV, PTV =
CTV + 3-bmm margin



Tumors of the paranasal cavities:

Radical RT

GTV: GTV t - tumor and GTV n - all affected lymph nodes (defined based on clinical, endoscopic and imaging findings)
with the possibility of image fusion with imaging)

Doses and fractionation: TD 66-70 Gy in 33-35 fractions
CTV: Represents the entire region at risk for subclinical spread around the GTV

Irradiation of the lymph nodes of the neck is recommended only if l}lmphnodal metastases are present or there is
extension of the tumor to structures with a high risk for lymphnodal spread (hard palate, pharynx).

PTV: Represents the geometric margin around the CTV PTV = CTV + 3-bmm margin

Post OP RT:

GTV pGTV t. - preoperative tumor and F

( Vit . 10T | GTV n - all involved lymph nodes (defined based on clinical, endoscopic and
imaging findings) with the possibility o

image fusion with imaging)
CTV: Represents the entire region at risk for subclinical spread around the GTV

Irradiation of the lymph nodes of the neck is recommended only if l?lmphnodal metastases are present or there is
extension of the tumor to structures with a high risk for lymphnodal spread (hard palate, pharynx).

PTV: Represents the geometric margin around the CTV
PTV =CTV + 3-bmm margins






Author, institution, year

Mendenhall et al., UF,
2009 [10]

Chen et al., UCSF, 2007
[24]

Daly et al., UCSF, 2007

[50]

Hoppe et al., MSKCC,
2008 [21]

Hoppe et al., MSKCC,
2007 [20]

Madani et al.,, Ghent
University Hospital, 2009
[51]

Dirix et al., Leuven
University Hospital, 2010

[52]

Treatment,
patients

Pre-op RT:
8
Post-op
RT: 45
Def RT: 56

Pre-op RT:
9
Post-op
RT: 82
Def RT: 36

Post-op
IMRT: 32
Def IMRT:

4

Def RT: 39

Post-op
RT: 85

Post-op
IMRT: 75
Def IMRT:

9

Post-op
IMRT: 40

Paranasal sinuses malignancies
Proton radiation

Median total
dose Gy
(range)

Pre-op RT: 55
(48.4-64.8)
Post-op RT:

54.8 (55-74.4)
Def RT: 70

(50-70)

Pre-op RT: 60
Post-op RT: 63
Def RT: 66

Post-op IMRT:
58 (51-60)
Def IMRT: 70
(63-72)

70 (48-72)
(BED)

63 (50-70)

Post-op/Def:
70 (48-72)

60 (60-66)

LC5-
yrs
KM
Adj.:
8§4%
Def:

43%

F = 0.0007

GTER:
65%
GRD:
44%

P=002

58%

21%

62%

70.7%

76%
-

yrs)

RC 5-yr1s
KM

N0O: 93%
N1:88%

l120127

135/36

61%

87%

100%
(2-yrs)

DC5-
yrs KM

81%

1130127

131/36

51%

82%

89%
(2-yrs)

08 5-
yrs

KM

Adj:
73%
Def:
38%

(

P < 00001
J

52%

45%

15%

67%

Toxicity

Late = G3 Def: 17 (30%)
Late = G3 Pre-op: 1 (12.5%)

Late = G3 Post-op: 12 (26.7%)

Late = G3: (P < 0.01) 53% (1960s), 45%
(1970s), 39% (1980s), 28% (1990s), 16%

(2000s)

Acute = G3: 7 (19.4%)
Any Late: 12 (40%)

Acute = G3: 20 (51.3%)
Late = G3: 7 (18%)
Acute = G3: 18 (21%)

Late = G3:1(2.5%)

Acute G3: 6 (7.1%)
Late = G3: 8 (9.5%)

No Acute = G3
No Late = G3

Reference Toxicity
Jensen, et al,, -
2011 [45] 779
Carbon:
Demizu et al,, 1/10
2009 [46] Proton:
4427
Hasegawaetal, _ -
2006 [47] 74
13/36
Weber et al., 5-years
2006 [48] 2G2:
b E=
Miyawaki etal,  C:2/5
2009 [49] P:3/23

therap

Median time
(months, range)

na

24 (10-41)

315 (6.4-91)

€:27.5 (19-36)
P:31 (6-49)

Grade

1G3 mucositis: 5
1G3 dysphagia: 2

Counting fingers or
more severe

Complete visual loss

8Gl: 5
G2:6
G3:2 (CA, NLB)

‘CGli1,G3:1
"P:GL,G2,G3: 1

Dy to affected OARs, Gy
(RBE) (median, range)

na

ON: 129°
ON: 1187, (61-126)

ON: 57.6, (57.6-64)

ON: 54.7, (47.8-80)
0C:52.1, (26.2-56.4)

C, Dyt 27.57 (102.4-110.6)

B, Dy 117.13 (39.4-117.1)

+ Inadquate data from clinical trials

Risk factors

na

*UA: Age » 60 years; DM, D>
110 Gy (RBE)
‘MA: DM

*UA: MG, CMT, anemia, DM, TD,
Dy t0 ON, Dy 50,
MA: Dy, > 60 Gy (RBE)

GTV Dose
OC:Dgpand Dy
ON: Dy

Younger Age
*Carbon ions, Dose = 80 Gy

(RBE),
Volumes > 83, 90, 100 Gy (RBE)*

» 5-year OS 62-84% postoperative, 21-43% definitive tretment

. | !Radiation toxicity

Resto, V. A., et al., 2008.; Hoppe B. S., et al, 2007.; Cianchetti M. et al., 2012.



INTERSTITIAL BRAHCHYTHERAPY
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« PAROTIDE GLAND RADIOTHERAPY
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Swallowing domain
Grade 2-4 dysphagia ] ] .
Grade 3-4 dysphagia = " »
Grade 2-4 aspiration * ¥ ¥ ¥
Moderate-severe aspiration . .
Salivary domain
Moderate-severe xerostomia . » * . .
Sevare xerostomia . . . . .
Grade 2-4 xerostomia . . - .
Moderate-severe sticky saliva * * *
Severe sticky saliva - = .
Grade 2-4 sticky saliva . L . * .
Moderate-severe loss of taste . . *
Grade 2-4 loss of taste . - -
Mucosal domain
Grade 2-4 mucositis &
Grade 3-4 mucositis .
Speech domain
Moderate-severe hoarseness *
Moderate-savera speech problems . . .
Pain domain
Moderate-severe oral pain * * *
Moderate-severe throat pain . .
Moderate-severs jaw pain . .
General domain
Grade 2-4 weight loss = = - L
Moderate-severe nausea & vomiting * * * #

Moderate-severa fatigue - = .




