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DOCTOR : WHAT DOCTOR : WHAT 

TRETMENT YOU HAVE 

GIVEN , I AM NOT ABLE 

TO EAT PANIPURI.

THAT PANIPURI MOMENT
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1. TRISMUS

2. DYSGUESIA

3. XEROSTOMIA

4. DYSPHAGIA
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ZEROING THE 
XEROSTOMIA

& 
DISCARDING 

THE DYSPHAGIA
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IMPOSSIBLE
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PASSPORT

PARSPORT STUDY

2011
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The source
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Methods preventing xerostomia
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Unstimulated salivary flow

To collect unstimulated whole saliva, the patient drools passively into the

collection tube for five minutes11/7/2017 13



Stimulated salivary flow
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COLLECTION OF SALIVA FROM 

INDIVIDUAL GLANDS
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SIALOMETRY
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Unstimulated and stimulated whole saliva flow changes during and after radiotherapy 

in the head and neck region. 

Jensen SB et al. JSCC; 18(8):1039-1060. 
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XEROSTOMIA QUESTIONNAIRE
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Tolerance dose

QUANTITATIVE ANALYSES OF NORMAL TISSUE EFFECTS IN THE CLINIC (QUANTEC) DATA
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LENT SOMA  SCALE XEROSTOMIA
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Parotid Sparing IMRT versus Conventional RT in 

Head and Neck Cancer (PARSPORT): A phase 3 

multicentric randomized controlled trial.
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Study profile
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METHODS :

Multicentric Randomised phase 3 trial
UK based

Jan 2003 to Dec 2007

Inclusion criteria – Pharyngeal squamous cell carcinoma

(Oropharynx and Hypopharynx)

Any T , Any N, Non Metastatic

Both Primary and P/o

WHO PS- 0 or 1

No concomitant Chemotherapy

No Prophylactic Pilocarpine or Amifostine

Exclusion Criteria – Previous RT to Head & Neck

Previous Malignancy except non melanoma 

Preexisting Salivary Gland disease

Tumour involving Parotid Gland
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PROCEDURE :

1) STAGING INVESTIGATIONS : Physical Examination

Biopsy

CT / MRI Neck

CXR

Blood Count / Biochemistry

2) CT Scan Based Radiation Planning :

a) 3D Conformal RT with Parallel opposed fields

b) Parotid Sparing IMRT

3) DOSES : 

i) Primary Tumour & Involved Nodes – 65 Gy in 30 fractions

ii) Post op – 60 Gy in 30 fractions

iii) Post op gross residual – 65 Gy in 30 fractions11/7/2017 27



Cont.

iv) Elective Node –

IMRT – 54 Gy in 25 fractions

Conventional – 50 Gy in 25 fractions

v) Constraints -

Spinal Cord - <50 Gy

Middle Ear & Inner Ear shielding

Parotid - <24 Gy to whole Contralateral  Parotid  (IMRT)

vi) Acute Toxicity –

Graded Weekly during RT upto 8 Weeks after treatment

NATIONAL CANCER INSTITUTE COMMON TOXICITY CRITERIA

(VERSION 3)

vii) Late Toxicities –

At 3,6,12,18,24 months after RT

LENT SOMA & RTOG Scoring System11/7/2017 28



Cont.

vii) Salivary Flow Measurements –
Before RT

4 weeks of RT

2 weeks after RT

3 , 6 , 12 , 18 , 24 months after RT

(Both Unstimulated and Sodium Citrate Stimulated Saliva  from each     

Parotid duct and floor of mouth were collected)

viii) Follow up –
Monthly in 1st year

2 monthly in 2nd year

3-6 monthly in 3rd year
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PRIMARY END POINT :

Proportion of patients with XEROSTOMIA of Grade 2 or worse 

assessed by LENT SOMA Scale 1 year after RT.

SECONDARY END POINT:

i) Proportion of patients with any measurable Salivary flow after    

RT.

ii) Acute and other late RT side effects.

iii) QUALITY OF LIFE – Included Xerostomia related

(EORTC) & (Modified Xerostomia Questionnaire)

iv) PFS (RECIST)

v) OS
11/7/2017 30



Demography
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RESULTS :
1) XEROSTOMIA :Grade 2 or worse

At 3 months: 62 patients

Conventional RT 33(87%) of 38 patients.

IMRT 29(76%) of 38 patients.

At 12 months: Total no. decreased

Conventional RT 25 (74%) of 34 patients.

IMRT 15 (38%) of 39 patients.

ORs 0.23, Absolute Reduction 35%

At 24 months: Conventional RT 20 (83%) of 24 patients.

IMRT 9(29%) of31 patients. 

ORs 0.08, Absolute Reduction 54%
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Rtog Garde 2 or worse
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Lent soma garde 2 -subjective
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2) SIALOMETRY :  Unstimulated Saliva Flow from 

Contralateral Parotid.

At 12 months: Conventional RT 0 (0%) of 25 patients.

IMRT 16 (47%) of 34 patients.

At 24 months : Conventional RT 0(0%) of 15 patients.

IMRT 7 (44%) of 16 patients.

Similar Results were obtained in Stimulated Saliva Flow 

Results.
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Mean change score from baseline for 

dry mouth subscale-EORTC HN35
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Results Cont.

3) QUALITY OF LIFE : EORTC Global Health Status Score

(Higher Score better QOL)

At 12 months : Conventional RT 1.1

IMRT 3

At 24 months : Convetional RT 2.8

IMRT 8.3

HN 35 Subscale Scores for Dry mouth, senses, Sticky Saliva 

shows similar Results in favor of IMRT.
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Results Cont.

4) LOCOREGIONAL PFS : PFS At 2 years

Conventional RT 80%

IMRT 75%

IMRT – 12 recurrances total

11 in high dose volume

01 in electively irradiated nodal region

Conventional RT – 07 recurrances total

05 in high dose volume

02 in both high dose & electively   

irradiated region11/7/2017 41
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Results Cont.

4) OVERALL SURVIVAL :

(32 Deaths in Total) 02 years OS

Conventional RT : 76%

IMRT : 78%
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DISCUSSION :

1) less Incidence of RT induced XEROSTOMIA in IMRT Arm.

2) Early Recovery of Saliva Flow in cases treated with IMRT.

3) Improved QOL in IMRT Arm.

4) Comparable PFS & OS in both Arms.

5) No significant effect of Neoadjuvant Chemotherapy on  

Incidence of Xerostomia.-not explained

Detailed Analysis of Dose Distribution to Salivary Glands 

including Parotid and its clinical correlation is Ongoing.

Initial Results suggest no correlation between salivary gland 

doses of RT and Xerostomia.11/7/2017 44



LIMITATIONS OF TRIAL :

Non Masking of treatment from either patients or clinicians 

due difference in treatment delivery technique………
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OTHER STUDIES SUPPORTING THE 

RESULTS :
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REDUCING XEROSTOMIA 

BEYOND PAROTID SPARING
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Sparing Parotids..../Beyond Parotids...Sparing Parotids..../Beyond Parotids...Sparing Parotids..../Beyond Parotids...Sparing Parotids..../Beyond Parotids...

Reducing Xerostomia by sparing the parotid glands (*)

However, these achievements are relatively modest. (**)

Post-IMRT, Grade 2 or greater Xerostomia as high as 40% at 12 

months.(***)

Thus, IMRT aiming to spare only the PGs, achieves partial 

gains in clinician rated and patient reported Xerostomia.(****)

*. Kam MK et al. Prospective randomized study of IMRT on salivary gland function in early-stage NPC patients. JCO, 2007;25:4873-4879.

*.* Pow et al. Xerostomia and quality of life after IMRT vs conventional RT for early NPC. IJROBP, 2006;66:981-991.

***Nutting CM et al. Parotid-sparing IMRT vs conventional RT in head neck cancer (PARSPORT). Lancet Oncol 2011;12:127-136.

****. Eisbruch A, et al. Xerostomia and its predictors following parotid-sparing RT of head-and-neck cancer. IJROBP, 2001;50:695-704.
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Discrepancy between preserved parotid function & patient-reported 

symptoms proves: 

Parotid glands sparing alone is not sufficient

Role of the submandibular glands in:

Secreting saliva in the non-stimulated state

Rich in mucins
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Submandibular gland can be 

surgically transferred to the 

submental space with its function 

preserved. The gland seems to 

continue functioning even after 

radiation therapy with the 

appropriate shielding
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Unstimulated salivary flow
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Stimulated salivary flow
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1.In comparison to control subjects twelve 

months after XRT, SGT subjects’ 

unstimulated (75% vs. 11%).

2.Stimulated (86% vs. 8%) salivary flow rates 

were drastically higher in SGT patients. 

3.Salivary gland transfer appears to be highly 

effective in preventing the incidence of 

xerostomia in patients receiving definitive 

head and neck radiation therapy.

CONCLUSION

11/7/2017 58



Feasibility of  Sparing Submandibular GlandFeasibility of  Sparing Submandibular GlandFeasibility of  Sparing Submandibular GlandFeasibility of  Sparing Submandibular Gland

Prospective non-randomised trial :

Submandibular gland-sparing feasible
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Is there an evidence of salivary gland sparing 

other than parotid in definitive head and 

neck IMRT on local control???

Well the data is not robust......Few studies 

are published.... So lets see...
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Dose response relationship
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Recurrence pattern
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Regarding the Safety and Efficacy of  Regarding the Safety and Efficacy of  Regarding the Safety and Efficacy of  Regarding the Safety and Efficacy of  

Submandibular GlandSubmandibular GlandSubmandibular GlandSubmandibular Gland----sparing RT: Data Extremely Limitedsparing RT: Data Extremely Limitedsparing RT: Data Extremely Limitedsparing RT: Data Extremely Limited

Reduction of the mean dose to the SG: Proximity to the lower level II nodes & 

underdosing of Jugulodiagastric lymph nodes(*). Might be hazardous.

Mean dose to the contralateral SG to 39 Gy requires reducing the dose 

coverage to the contralateral elective target volume from 95% to 90% of the 

prescribed dose.(**) 

Hence, at present, submandibular gland-sparing RT should not be undertaken 

outside clinical trials. If done then has to be very cautious.

*Eisbruch A. Reducing xerostomia by IMRT: what may, and may not, be achieved. J Clin Oncol 2007; 25: 4863–63.

** Houweling AC et al. Sparing the contralateral submandibular gland in oropharyngeal cancer patients: a planning

study. Radiother Oncol 2008; 89: 64–70.
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ConclusionConclusionConclusionConclusion

The dose–response relationships: Function Exponentially 

decrease if mean dose threshold of 39 Gy

SMG function recovery is better: If mean dose < 39 Gy. (*)

This threshold dose is much higher as compared to Parotids

(Dose of 26 Gy.)

Identification of a threshold dose of 39 Gy : SMG sparing 

feasibility more by reoptimization without compromising the 

PTV coverage

*Murdoch-Kinch CA et al. Dose-effect relationships for the submandibular glands and implications for their

sparing by IMRT IJROBP 2008; 72: 373–82.
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How to Contour the OAR’s Related to Radiation How to Contour the OAR’s Related to Radiation How to Contour the OAR’s Related to Radiation How to Contour the OAR’s Related to Radiation 

Induced Salivary Dysfunction and Xerostomia???Induced Salivary Dysfunction and Xerostomia???Induced Salivary Dysfunction and Xerostomia???Induced Salivary Dysfunction and Xerostomia???
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Oral cavity and Minor salivary glands : Why???Oral cavity and Minor salivary glands : Why???Oral cavity and Minor salivary glands : Why???Oral cavity and Minor salivary glands : Why???

Minor salivary glands, dispersed throughout the oral cavity: > 10% of saliva 

production but most of the total mucin

Mean RT dose to the oral cavity: Independent predictor of xerostomia, 

although there are conflicting data.(*,**)

Reducing dose to the oral cavity-Additional benefits in terms of preventing 

taste dysfunction, as well as mucosal fibrosis and atrophy.(***)

Therefore, the uninvolved oral cavity could be deemed an OAR, although 

with very low priority

*Eisbruch A, et al. Xerostomia and its predictors following parotid-sparing irradiation of head-and-neck cancer.IJROBP 2001; 50: 695–

704.

**Jellema AP et al, radiation dose to the salivary glands and oral cavity predict patient-rated xerostomia and sticky saliva in head and

neck cancer patients treated with curative radiotherapy? Radiother Oncol 2005;77: 164–71.

***Sciubba JJ, Goldenberg D. Oral complications of radiotherapy. Lancet Oncol 2006; 7: 175–83.
11/7/2017 70



Doses for Oral CavityDoses for Oral CavityDoses for Oral CavityDoses for Oral Cavity

Eisbruch et al.(*) observed a mean dose (TD50) for developing  

Xerostomia at 12 months of 26 Gy for a 75%- reduction of pre-

t/t stimulated salivary flow.

Mean dose of <40 Gy to the whole OC  can be kept as a 

constraint & dosimetric goal for IMRT optimization to achieve 

favourable  patient and observer reported Xerostomia.

*Eisbruch A, et al. Dose, volume, and function relationships in parotid salivary glands following conformal and

intensity-modulated irradiation of head and neck cancer. IJROBP 1999;45:577–87.

** Reducing Xerostomia After Chemo-IMRT for Head-and-Neck Cancer: Beyond Sparing the Parotid Glands.Little M.

IJROPBP.2011;83.11/7/2017 71
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2015/Cai-Qi Cheng/ journal of American Dental Association
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Unstimulated salivary flow
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Subjective salivary flow
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PILOCARPINE LOZENGE

11/7/2017 82



1. Pilocarpine was most effective in patients with some residual salivary 

gland function, and even upon destruction of major salivary glands,

2. Pilocarpine has shown success due to action on minor salivary glands

3. Salivary gland stimulation ceases shortly after cessation of treatment 

with pilocarpine, and thus continued administration is required. 

4. This may be problematic owing to the possible adverse effects 

associated with the muscarinic agonist.

5. Our meta-analysis found that treatment with systemic pilocarpine did 

not show significant improvement for subjective responders at less 

than 1 week after completion of treatment. 

6. However, there was significant improvement in the number of 

responders for topical pilocarpine treatments. 

7. Best response was noted with the pilocarpine lozenge, which also 

improved unstimulated and stimulated salivary flow rates the most.

8. The data also show that objective measures of systemic pilocarpine

cause significant improvement up to 4 months after the cessation of 

therapy.

Pilocarpine conclusion
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• Management 

– The panel recommends the use of parotid sparing IMRT for prevention of 
salivary gland hypofunction and xerostomia in head and neck cancer patients 
(Level of evidence II, recommendation grade A).

– No guideline possible for use of amifostine to prevent xerostomia during RT 
for head and neck cancer due to lack of consensus on the interpretation of 
existing evidence (Level of evidence II, recommendation grade C).

– The panel recommends the use of oral pilocarpine following radiation therapy 
in head and neck cancer patients for improvement of xerostomia. The 
improvement of salivary gland hypofunction may be limited (Level of evidence 
II, recommendation grade B).

– The panel cannot recommend the use of oral pilocarpine during radiotherapy 
in head and neck cancer patients for improvement of xerostomia as the results 
of the various randomized clinical trials were equivocal (Level of evidence II, 
recommendation grade C).
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• Management

– No guideline possible for use of gustatory and masticatory stimulation due to 
little evidence on which to base a guideline since this has been sparsely 
addressed specifically for patients suffering from xerostomia induced by 
cancer therapies (Level of evidence III, recommendation grade D).

– The panel recommends the use of oral mucosal lubricants/saliva substitutes 
for short-term improvement of xerostomia following radiation therapy in 
head and neck cancer patients (Level of evidence II, recommendation grade 
B).

– The panel suggests that the obtained level of sparing by submandibular
salivary gland transfer might be of clinical significance (Level of evidence IV, 
recommendation grade B).

– The panel suggests the use of acupuncture to stimulate salivary gland 
secretion and to alleviate xerostomia (Level of evidence II, recommendation 
grade C).

– No guideline possible for hyperbaric oxygen treatment of xerostomia due to 
no evidence on which to base a guideline (Level of evidence IV, 
recommendation grade D).
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BEYOND XEROSTOMIA
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Why to Bother so much about Dysphagia?Why to Bother so much about Dysphagia?Why to Bother so much about Dysphagia?Why to Bother so much about Dysphagia?

Just Bother about Xerostomia..Just Bother about Xerostomia..Just Bother about Xerostomia..Just Bother about Xerostomia..

Late Dysphagia is as important as permanent xerostomia.(*)

Moreover, xerostomia can now be successfully avoided

No comparable advances: Regarding prevention of dysphagia

Shift of focus: Late dysphagia, rather than xerostomia, is the 

dose-limiting toxicity of CT-RT

*Langendijk JA, Doornaert P, Verdonck-de Leeuw IM, et al. Impact of late treatment-related

toxicity on quality of life among patients with head and neck cancer treated with radiotherapy. J

Clin Oncol 2008; 26: 3770–76.
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Dysphagia  Aspiration Related Structures Dysphagia  Aspiration Related Structures Dysphagia  Aspiration Related Structures Dysphagia  Aspiration Related Structures 

(DARS)(DARS)(DARS)(DARS)

Swallowing dysfunction after RT: compromised QOL & can lead 

to life-threatening complications, such as aspiration 

pneumonia.(*)

Aspiration pneumonia is an under documented complication of 

CT RT for head-and-neck cancer.(**)

*Eisbruch A et al. Objective assessment of swallowing dysfunction and aspiration after radiation concurrent

with chemotherapy for head and neck cancer.IJROBP 2002; 53: 23–28.

** Nguyen N et al. Impact of dysphagia on QOL after treatment of head-and-neck cancer.IJROBP 2005; 61: 772–

78.
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DELINEATION GUIDELINES FOR DARS AS OAR
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Swallowing assessment
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Endpoint of dysphagia: Not clear (Both Subjective &Objective)

Objective assessment: 

Video fluoroscopy 

CT Scans, 

Direct endoscopic evaluation

Subjective Assessment:

Validated questionnaires : 

EORTC QLQ-H&N35 or 

swallowing subscale 

(HNSW),consisting of four 

questions regarding 

swallowing of liquid, pureed 

food, swallowing of solid & 

aspiration when swallowing.

*Meirovitz A et al. Grading xerostomia by physicians or by patients after IMRT of head-and-neck cancer. IJROBP,

2006; 66: 445–53.

**Eisbruch A et al. How should we measure and report radiotherapy-induced xerostomia? Semin Radiat Oncol 2003;

13: 226–34.

Patient-reported endpoints preferable.(*,**)
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CAN WE DARE TO SPARE DARS?

CAN THEY BE SPARED BY IMRT?
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IMRT for DARS IMRT for DARS IMRT for DARS IMRT for DARS –––– GoalsGoalsGoalsGoals

Eisbruch et al (*) assigned V50 as an endpoint for t/t planning & evaluation for DARS.

V50: Lowest dose delivered to most of the constrictors involved in a stricture

Dose (V50) reduction of constrictors: 
3D CRT vs. standard  (st)IMRT : 10% on average

st IMRT vs. dysphagia optimized (do) IMRT: additional 10%

No difference in D max (due to overlap with PTV)

Dose reduction of larynx (glottic & supraglottic; V50): (larynx or 

vallecula not involved)

3D CRT  vs. st IMRT: 7%  (p-0.054)

st IMRT vs. do IMRT: additional 11%

*Eisbruch et al, Dysphagia and Aspiration after CTRT for Head & Neck cancer :IJROBP,Vol.60, N0 5,PP-1439-

1239,20014
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• Dose–effect relationships for swallowing and mastication 

structures

• 55 patients before, 10-weeks (N = 49) and 1-year post-

treatment .

• Calculation of dose–volume parameters for swallowing 

(inferior (IC), middle (MC), & superior constrictors (SC)), 

and mastication structures (e.g. masseter)

• Investigation of relationships between dose-parameters 

and endpoints for swallowing problems 

• Videofluoroscopy-based laryngeal Penetration-Aspiration 

Scale (PAS).

• Study-specific structured questionnaire) and limited 

mouth-opening (measurements and questionnaire), 

taking into account baseline scores11/7/2017 103
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Dose constraint for DARS

Sparing these structures could prevent late dysphagia. (#)

No clear dose or volume constraints available

Mean dose to DARS: < 50 Gy.

Beyond 50–60 Gy : Occurrence of late dysphagia.(*,**)

Best approach: Keep RT dose to these structures as low as 

possible.(##)

*Feng FY, et al. IIMRT of head and neck cancer aiming to reduce dysphagia: early-dose eff ect relationships for the swallowing structures. Int J Radi2007;

68: 1289–98.

** Levendag PC, et al. Dysphagia disorders in patients with cancer of the oropharynx are signifi cantly aff ected by the radiation therapy dose to the

superior and middle constrictor muscle: a dose-eff ect relationship. Radiother Oncol 2007; 85: 64–73.

# Jensen K, et al. Late swallowing dysfunction and dysphagia after radiotherapy for pharynx cancer: frequency, intensity and correlation with dose and

volume parameters. Radiother Oncol 2007; 85: 74–82.

## Teguh DN et al. Treatment techniques and site considerations regarding dysphagia-related QOL in cancer of the oropharynx and nasopharynx. Int J

Radiat 2008; 72: 1119–27.
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DARS STUDY-ONGOING
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DO-IMRT
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Why IMRT in Head and Neck Cancer?Why IMRT in Head and Neck Cancer?Why IMRT in Head and Neck Cancer?Why IMRT in Head and Neck Cancer?

2 Most common late sequelae of RT  for HNC are:

Xerostomia

Dysphagia

IMRT aims to reduce these sequelae.

Reducing these sequelae improves QOL.
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De Neve W et al, Semin Radiat Oncol 2012
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ConclusionConclusionConclusionConclusion

T/t by IMRT or 3 D CRT: Important to delineate the relevant 

OAR”s to predict potential complications.

Submandibular gland sparing should be done with utmost 

caution.

Late dysphagia prevention: Reduce dose to the pharyngeal 

constrictors & larynx.

PTV coverage should remain the highest priority.

QOL endpoints should be the bench mark for further studies
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TRAIN YOUR BRAIN TO DECREASE 

THE DOSES TO XEROSTOMIA & 

DARS STRACTURES BUT NOT AT THE 

COST OF PTV 
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RESTRAIN YOURSELF FROM GIVING 

MORE CONSTRAIN OTHERWISE 

TUMOR  WILL SUSTAIN.
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