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THAT PANIPURI MOMENT

DOCTOR : WHAT
TRETMENT YOU HAVE
GIVEN , | AM NOT ABLE
TO EAT PANIPURI.

That Bhikhari
moment when
you are
waiting for
your turn of
Pani Puri
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ZEROING THE
XEROSTOMIA

DISCARDING
THE DYSPHAGIA
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Fig. 2. Major salivary glands: the parotid glands are depicted in brown (left) and green (right), the submandibular glands are depicted in blue (the left one is brighter than the
right one) and the sublingual glands are coloured dark blue (anterior part oral cavity). (1) Genioglossus m,, (2) mylohyoid m,, (3) hyoglossus m., (4) posterior belly digastric
m, (5) anterior belly digastric m,, (6) geniohyoid m., (7) medial pterygoid m, (8) lateral pterygoid m., (9) pharyngeal constrictar m., (10} sternocleidomastoid m,, (11)
platysinag, { 1Z) midsseter m,, (13) parapharyngeal space, (14) styloid process, (15) mandibular bone,
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Fig. 5. Imnersurface of the lower and upper lip plus cheek structure: (a] depicts thecaudal baorder of the lowser hp; (b) thecmanial bonder of the lowsser lip and candal border of
the upper lip; (] depicts the canial border of the upper lip; (d] the upper edge of the inner surface cheek st ture (trans tion betwseen alveolar proecess madlla — madllary
smus] {e] 1:he fatty tissue presert posterior to the orbicularis oris mueecle (mu] (1) Orbicularis ors, (2] tonegee, (3] fatty tisswe, (4] hard palate, (5] mandibular baodyr, (67
.z'mznur nasal sgine, (B] buccinator m, (9] levator anguli orisfrisories m, (10)] alweolar process maxilla, (11) maxillary sinus and (12 de-p:ressur.a:.r_g‘ﬁ:l fiiat
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550 Delinention guidelines for seivery glands

idenbcal slices

Fig 4 Soft palate; the soft palate structure s depicbed by the green comtour, The sagittal view s depicted in the upper left corner, displaying the cranial bomder of the soft
palate; the nasopharyngeal mucosal spacefair umen and the hard palate (see comesponding transrersal plane]. The two Jower left pictumes display the same axial CT-shice:
one including and one not incdluding the delineated soft palate structure, (1] Tongue, (2] medial pterygoid m, { 3] superior pharyngeal constric tor m, (4] wvula, (5] hard palate,
(6) Hﬂfﬁﬁgd plate, (7) pharyngeal lumen, (8) paapharyngeal space, (9] pterygid process and (10) level of the palatine tonsi. 10



Organ at risk

Cranial

Caudal

Anterior

Anatomic boundaries

Posterior Lateral Medial
Masseter M.,
. Ant. belly Post. belly of the
Externg;ngtljdltory Post. border Sternocleidomastoid Digastric M.,
Post. part Mandibular M., Subcutaneous fat,
Parotid gland Mastoid Submandibular bone, ' Styloid process,
Process space Lat. side post. Platysma
Medial belly of the Digastric Parapharyngeal
and Lateral M. (posteriormedial) space
Pterygoid M.
Lat. surface
Med. surface Mylohyoid M.,
Medial Pterygoid Hyoglossus M.,
Sub Medial Lat. surface Parapharyngeal M., .

. Pterygoid M Mylohyoid M SIPEley Superior
mandibular ’ Fatty tissue N Med. surface  |& Middle Pharyngeal
gland Mylohyoid M. o R e Sternocleidomastoid Mandibular Constrictor M.,

M. Bone,
Anterior
Platysma belly of the Digastric
M.
(Mucous
membrane
covering the
floor of Ant. part surface Ant. part Med.
Sub the mouth), M 'T‘:; E?JtM Mandibular surface
Iingual ylony ! bone Hyoglossus M. Mandibular Bone, | Genioglossus m.
land crossing . .
g lingual septum — Sl L RE Mylohyoid M. Mylohyoid M.
Intrinsic Tongue
. Muscles
11/7/2017

11



Methods preventing xerostomia

NDC 0115-5922-01

Pilocarpine HCI
Tablets

5 mg

Rx anly Im a -
100 Tablets F




Unstimulated salivary flow

To collect unstimulated whole saliva, the patient drools passively into the
11/7/2017 collection tube for five minutes




Stimulated salivary flow
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COLLECTION OF SALIVA FROM
INDIVIDUAL GLANDS
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Figure &.,/AMddified Carlson-Crittenden device Figure 7. A custom-made Wolff saliva collector for submandibular and sublingulh
for collecting parotid gland saliva. gland saliva collection.




SIALOMETRY
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Salivary flow rate during and after radiotherapy
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XEROSTOMIA QUESTIONNAIRE

Table 1. Xerostomia questionnaire (XQ)

Score

(Question l N 2 4

not at all slightly — moderately a lot

Communication Frequency of taking water while eating

Eating Frequency of taking water while eating
Normal times  Frequency of taking water at normal times
Sleeping Frequency of sleeping problems due to dryness

11/7/2017
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Patients, Ste  Stage Radiotherapy Proposed constraint Objective Subjective (ol Patients without

n technique  {meandose) endpaint  endpoint  endpoint  Iocoregional
P ik
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Table 1: Overview of prospective phase 1-] triaks on parotid-sparing radiotherapy
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Tolerance dose

Table 1. QUANTEC Summary: Approximate Dose/Volume/Outcome Data for Several Organs Following Conventional Fractionation (Unless (therwise Noted* (Continued

b=k -

Irradiation type Dose (Gy), or
Volune (partial organ unless dosefvolume Notes on
e el b s’ g puaneery  Rue(®)  dowholume e
Bilateral whole iD-CRT Long term parolid saivary Mean dose <39 <0 For combined paiulid glands {per
parofid glands function reduced to <25% of Fig. 3 m paper)
pre-RT level
Parotd Bilateral whole IDLRT Long tertn parotid salivary — Mean dose <25 <0 Forcombined piroid glum]r:1
parotid glands flnciaon reduced 1o <25% of
pre-RT level
Unifateral whole IDLRT Long tertn parolid salivary  Mean dose <20 <0 For single parond gland.
parotid glind function reduced to <23% of Al team‘mie parolid gland spared 10
pre-RT level <20 Gy

QUANTITATIVE ANALYSES OF NORMAL TISSUE EFFECTS IN THE CLINIC (QUANTEC) DATA

11/7/2017
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LENT SOMA SCALE XEROSTOMIA

Table 2. LENT SWWM{E

%ﬂ? 1 Grade 2 Grade 3 Grade 4
Subjective Occasional dryness  Partial but persisient dryme Viess non- Complete dryness debilitating
debilitating

Objective Scant saliva

Management
or water, sugarless candy
or gum, sialogogues

Occasional saliva substitute

Absence of moisture,
coated mucosa

Needs saliva substitute

or water in order to eat,
sugarless candy or gum,
sialogogues

Absence of moisture,
sticky, viscous saliva
Frequent saliva substitute
or water, sugarless candy
or gum, sialogogues

11/7/2017
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Articles

Parotid-sparing intensity modulated versus conventional (@ \
radiotherapy in head and neck cancer (PARSPORT): a phase 3
multicentre randomised controlled trial

Christopher M Nutting, James P Morden, Kevin| Harrington, Teresa Guerrero Urbano, Shreerang A Bhide, Catharine Clark, Elizabeth A Miles,
Aisha B Miah, Kate Newbold, MaryAnne Tanay, Fawzi Adab, Sarah | Jefferies, Christopher Srase, BengK Yap, Roger PA'Hern, Mark A Sydenham,

Marie Emson, Emma Hall, on behalf of the PARSPORT trial management group*

Summary
Background Xerostomia is the most common late side-effect of radiotherapy to the head and neck. Compared with  Lancet oneol 2011;12:127.36
conventional radiotherapy, intensity-modulated radiotherapy (IMRT) can reduce irradiation of the parotid glands. We - pusisnedoniine

assessebtierhypothesis that parotid-sparing IMRT reduces the incidence of severe xerostomia. vy 32011 22
DOLI01016/S1470-



Parotid Sparing IMRT versus Conventional RT in
Head and Neck Cancer (PARSPORT): A phase 3
multicentric randomized controlled trial.



Parotid-sparing intensity modulated versus conventional
radiotherapy in head and neck cancer (PARSPORT): a phase 3
multicentre randomised controlled trial

Christopher M Nutting, James P Morden, Kevin| Harrington, Teresa Guemero Urbano, Shreerang A Bhide, Catharine Oork, Elizabeth A Miles,
Aisha B Miah, KEate Newbold Maryfnne Tanay, Fawzi Adab, Sarah | lefferies, Christopher Scrase, Beng K Yap, Reger P A'Hern, Mark A Sydenham,
MarieEmson, Emma Hall, an behalf of t he PARSPORT trial management group®

Summary

Background Xerostomia is the most common late side-effect of radiotherapy to the head and neck. Compared with
conventional radiotherapy, intensity-modulated radiotherapy (IMRT) can reduce irradiation of the parotid glands. We
assessed the hypothesis that parotid-sparing IMRT reduces the incidence of severe xerostomia.

Methods We undertook a randomised controlled trial between Jan 21, 2003, and Dec 7, 2007, that compared
conventional radiotherapy (control) with parotid-sparing IMRT. We randomly assigned patients with histologically
confirmed pharyngeal squamous-cell carcinoma (T1-4, N0-3, M0) at six UK radiotherapy centres between the two
radiotherapy technigques (1:1 ratio). A dose of 60 or 65 Gy was prescribed in 30 daily fractions given Monday to
Friday. Treatment was not masked. Randomisation was by computer-generated permuted blocks and was stratified
by centre and tumour site. Qur primary endpoint was the proportion of patients with grade 2 or worse xerostomia
at 12 months, as assessed by the Late Effects of Normal Tissue (LENT SOMA) scale. Analyses were done on an
intention-to-treat basis, with all patients who had assessments included. Long-term follow-up of patients is ongoing.
This study is registered with the International Standard Randomised Controlled Trial register, mumber
ISRCTN48243537.

Findings 47 patients were assigned to each treatment arm. Median follow-up was 44.0 months (IQR 30.0-59.7). Six
patients from each group died before 12 months and seven patients from the conventional radiotherapy and two from
the IMRT group were not assessed at 12 months. At 12 months xerostomia side-effects were reported in 73 of
82 alive patients; grade 2 or worse xerostomia at 12 months was significantly lower in the IMRT group than in the
conventional radiotherapy group (25 [74%; 95% CI 56-87] of 34 patients given conventional radiotherapy vs 15 [38%;
23-55] of 39 given IMRT, p=0.0027). The only recorded acute adverse event of grade 2 or worse that differed
significantly between the treatment groups was fatigue, which was more prevalent in the IMRT group (18 [41%;
09% ClI 23—61] of 44 patients given conventional radiotherapy vs 35 [74%; 55-89] of 47 given IMRT, p=0-0015). At
24 months, grade 2 or worse xerostomia was significantly less common with IMRT than with conventional radiotherapy
(20 [8326; 95% CI 63-95] of 24 patients given conventional radiotherapy vs nine [29%; 14-48] of 31 given IMRT:
p<0.0001). At 12 and 24 months, significant benefits were seen in recovery of saliva secretion with IMRT compared
with conventional radiotherapy, as were clinically significant improvements in dry-mouth-specific and global quality
of life scores. At 24 months, no significant differences were seen between randomised groups in non-xerostomia late
toxicities, locoregional control, or overall survival.

Interpretation Sparing the parotid glands with IMRT significantly reduces the incidence of xerostomia and leads to
11/7 &@J[:_er of saliva secretion and improvements in associated quality of life, and thus strongly supports a role for IMRT
in squamous-cell carcinoma of the head and neck.
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Study profile

Q4 patients recnuited

L

47 fandomiy assigned to cormventional
radiotherapy

I3

A7 randomiby assigned to IMET

—Pl & died before 12 months

w

41 almwe at 17 moniths

—I"-l & died before 12 months

w

A1 alrwe at 127 months

7 not assessed at 12 months
Fwithdrew consent
2 did not attend

—— -
1 reasor Unkmcwern
1 deviated and withdrew
(treated with chemoradiation)
-

2.4 evaluable for primany endpoint
at 12 maonths
33 received treatment as per protoool
1 dewviation {(IMRT given, unable to cover
target wolume adequatehy)

+

29 alve and disease free 12 months
after completion of radiotherapy
5 aliwe with recurmence or pregressive

disease
-

29 alive and disease free 2.4 months
after completion of radiotherapy
% died

11/7/2017

2 Not assessed at 12 moanths
1 did mot atbend

recurmence at 8 months

1 not dome becauvse of disease

w

Z9 evaluable for primarny endpoint
at 12 maonths
FF received reatiment as per protocol
2 deviations (radiotherapy gap becawrse of
rectal bleeding, conoomiitant chemotherapy )

+

=7 alive and disease free 12 months

after completion of radiotherapy
Z alvew ith recurrence

v

29 alive and disease free 24 months
afrer completion of radiotherapy
7 alivewith recuormence or progressive
disease
= died
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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-0or1

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



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

i) Post op — 60 Gy in 30 fractions
iii) Post op gross residual — 65 Gy in 30 fractions

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 System

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 15t year
2 monthly in 2" year
3-6 monthly in 3™ year




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

Corrwentional
radiotherapy (mn=47)

IPMRT (n=a7>)

Mean age at randomiisation (years)
Number of women
WHO perforrmance status
o
=z
Tumowur site
Orophany nx

S7-3 (A0-2; 37-5—82-8)

12 (269)

42 (B99%)
S{(yr19%)

40 (859%)

S9-S5 (9-2:44-1—77-1)
14 (30%)

41 (879)
S (1396)

40 (8596)

e L and 2

™

Radiotherapy dose (Gy)
Median dose to primary tumour and involved nodes
Median dose to elective nodes
Mean contralateral parotid doset
Mean ipsilateral parotid doset

e

65-0 (65-0-65-0; 44)
50.0 (50-0-50-1; 43)
610 (54-6-63-8; 43)
61.0 (57-0-64-4; 43)

. S

65-0 (65-0-65-0; 47)
54.0 (54-0-54-1; 47)
25.4 (23-2-28.0; 46)
476 (39-9-545; 46)

S and g

Neocadjuvant chemotherapy
Yes
No

Type of radiotherapy
Primmany
Postoperative

Radiotherapy dose (Gy)
Median dose to primany tumour and inrobred Nnodes
Median dose to elective nodes
Mean contralateral parotid dose
Mean ipsilateral parotid dose i

=T & viy)

39 (E39)

19 (409%)
28 (609:)

32> (689%)
1S (329%)

650 (65-0-65-0: 44)
SO0 (50-0-50-1: 43)
61-0(54-6-63-8: 43)
61-0 (57-0-64-4;: 43)

1S (3250)

32 (689%)

20 (439%)
27 (579%)

39 (839%)
8 (179%)

650 (65-0-65-0: 47)
S43-0(54-0-54-1;: 47)
25.4 (23-2-—28-0; 46)
47-6 (B9-9-54-5; 46)

Data are rmmean (SD: range). m (%), or median (OR: n). IMRT =imnmtensity- modulated radiotherapy. ~Armerican Joint
Coumym oin Cancer—groupings based on TRNM staging data collected. TAMann-Whitney test p-<0-0001 . 31

Table 1: Baseline characteristics and treattment details



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%



Conventional radiotherapy IMRT

N Grade0  Gradel  Grade2 Grade3  Grade4 N Grade 0 Grade 1 Gradel  Grade3  Graded
Acute side-effects*
Mucositis/stomatitis (clinical) 44 0 1(2%) 16(36%) 7(61%) O 46 1{2%) 2 (4%) 14(30%) 29(63%) O
Rash {dermatitis)t 44 0 3% 17(39%) 24(55%) O 7 1(2%) 9 (109%) 21(45%) 15(32%) 1(2%)
Mucositis/stomatitis 39 1(3%) 0 1 (54%) 7{44%) O 40 2 (5%) 3 (8%) 11(28%) 24(60%) O
{tunctional/symptomatic)
Dysphagia 44 0 1(2%)  26(59%) I7(38%) 0O 47 1(2%) 6{13%) 17(36%) 23(49%) O
RTOG kate side-effectsf
ity gandy 01 3N BEw DM 0 4 0 Doe) 0 4w 0
LENT SOMA e side-effects§
Slvarygand; 0 3 0w UMy N0 & 0 1T U e W T
eostomia 03 ey Up S U 1T 7 1

T LENT SUMA Jate side- erects,

Salivary glandi || 41 0 37w 12(29%) 14(34%) 12(29%) 46 0 8(17%) 19(41%) 15(33%) 4(9%)
(xerostomiat) 0 37%)  19(46%) 14(34%)  5{12%) i 8{17%) 31(67%)  4(9%) 3[7%)
Mucosa** 41 1(2%) O(22%) 17 (41%) 9(2%) 5(12%) 46 1(2%) 10 (41%) 11 (24%) 11(24%) 4(9%)
Oesaphagus 41 157w} 1507%)  4(10%) D(12%)  2(5%) 46 20(43%) 16 (35%) 4(9% 49w 2(d%)
(dysphagia) 20{49%) 16(39%) 3(7%) 2(5%) 0 21 (46%) 16 (35%) 5(11%) 3% 1(2%)
Skints 41 S{12%) 19(46%) 11(27%) S(2%)  1(2%) 46 10(22%) 24 (52%) 0(@7%)  2(4%) 0
Larynx§§ 41  16(39%) 15(37%) 7 (17%) 2 (5%) 1(2%) 46 16(35%) 22(48%) 8(17%) 0 0
Mandibleqq 41 13(32%)  16039%) 9(212%) 3 (7%) 0 46 19 (41%) 11 (24%) 12(26%) 3@%)  1(2%)
eaqy) 11/7/2017 N 1006w 1209% T@% 3% O 6 JEW 0 138K 6w 0 033




Rtog Garde 2 or worse

B

— 100-— p=0-028 p=0-00068 p=0-025 p<0-0001 p<0-0001
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6 12 18
Time from completion of radiotherapy (months)
Number at risk
Conventional 41 36 34 25 24

W 45 45 39 35 32 2




Lent soma garde 2 -subjective

A Bl Conventional radiotherapy [l IMRT

Z 100 p=0-061 p=0-0096 p=0-0027 p=0-0029 p=<0-0001
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E
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g

X 80—
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S 20—
=

=

=

€
g
Number at risk
Conventional 40 36 34 24 24
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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.



Conventionaladiotherapy IMRT

No measurable salvary flow” - Measurable salvry flow  No measurabl salvry flow - Measurable slvary lw

[n05) (n+0) n-18) n-16)
Subjectve erostomia better than grade 6 (24%) 0 10(56%) 12 (75%)
Subjectve xerostoma grade 2orworse 1970%) 0 B(dd¥) 4(25%)

Fisher exact e forassocation teatmen oups combine) =18, LENT SOMALate Efecs o NormalTisues SubjectveObctive ManagementAnaltc
IMRTitensty:modulted raciotherapy.Measurablesafvary lowwas deied a any saliva collctefomthe isle cup apparaus

Table 3: Copcordance btween unstimulated contralatral alvaflow and LENT SOMA subjective erostomia at 12 months .
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EORTC QLQ - HENI

Patients sometimes report that they have the following symptoms or problems. Please indicate the
extent to which you have experienced these symptoms or problems during the past week. Please
answer by circling the number that best applies to you

During the past week: Not A Quite Very
atall  Ditle ahit  much

31, Have vou had pam n vour mouth” | A R



Mean change score from baseline for
dry mouth subscale-EORTC HN35

-1 —#- Conventional radiotherapy
—&- IMRT

Mean dhange score from baseline for dry mouth subscale
on the EORTC HN3S

10
08 T T T T T
2weeks 3 months 6 months 12 months 18 months 24 months
Time from radiotherapy
Conventional radiotherapy 26 24 23 23 2 18
IMRT 28 30 25 25 22 22
Dﬁfﬁﬁd ean 117 2.8 97 85 210 %4

(99% ) (-1441037-8) (-18410240) (-135t032.9) (-15-9t033-0) (-8-910509) (-431053-2)



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.



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 region



= ¥O —— Conventional radiotherapy
R —— IMRT
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Figure 4: Kaplan-Meier plot of locoregional progression-free survival by treatment group



Results Cont.

4) OVERALL SURVIVAL :
(32 Deaths in Total) 02 years OS

Conventional RT : 76%
IMRT : 78%



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.



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 :

11/7/2017



Int. J. Radiation Oncology Biol. Phys., Vol. 66, No. 4, pp. 981-991, 2006
Copyright © 2006 Elsevier Ine.

Printed in the USA. All nghts reserved

0360-3016/06/%—see front matter

AR I
ELSEVIER doi:10.1016/j.ijrobp.2006.06.013

CLINICAL INVESTIGATION Head and Neck

XEROSTOMIA AND QUALITY OF LIFE AFTER INTENSITY-MODULATED
RADIOTHERAPY VS. CONVENTIONAL RADIOTHERAPY FOR
EARLY-STAGE NASOPHARYNGEAL CARCINOMA: INITIAL REPORT ON A
RANDOMIZED CONTROLLED CLINICAL TRIAL

Epmonp H. N. Pow. M.D.S..* DORA L. W. Kwong, M.B. B.S.." AnNE S. McMiLLAN, Pu.D. *
+ 1o -

preradiotherapy . > How respectively. compared with Yo ) & Pe -2 Ve )y TESPec K

the CRT group. Global ]:ealth scores showed continuous improv Enlent in Quol after huth treatments (p << (LOD1).

However. after 12 months subscale scores for role-physical. bodily pain. and physical function were significantly
higher in the IMRT group. indicating a better condition (p < 0.05). Dry mouth and sticky saliva were problems
in both groups 2 months after treatment. In the IMRT grown P: there was consistent improvement over time with
xerostomia-related symptoms significantly less common than in the CRT group at 12 months postradiotherapy.

Conclusions: IMRT was significantly better than CRT in terms of parotid sparing and improved QoL for
earlyv-stage disease. The findings support the case for assessment of health-related QoL in relation to head-and-
neck cancer using a site-specific approach. @ 2006 Elsevier Inc.

‘\IIIU'I- il | EiRiLn]
Medical Outcomes qahnrt Form *6 (8F-36), European ()rgammtmn for Re-}eanh and Treatment (1E' Cancer
(EORTC) core quetionnaire, and EORTC head-and-neck module (QLQ-H&N35) were completed at baseline and
2, 6, and 12 months after radiotherapy.

Results: Forty-six patients (88%) were in disease remission 12 months after radiotherapy. At 12 months
postradiotherapy, 12 (50.0% ) and 20 patients (83.3%) in the IMRT group had recovered at least 25% of
preradiotherapy SWS and SPS flow respectively. compared with 1 (4.8% ) and 2 patients (9.5% ). respectively. in
the CRT group. Global health scores showed continuous improvement in QoL after both treatments (p < 0.001).
However, after 12 months subscale scores for role-physical. bodily pain, and physical function were significantly
higher in the IMRT group, indicating a better condition (p < 0.05). Dry mouth and sticky saliva were problems
in both groups 2 months after treatment. In the IMRT group, there was consistent improvement over time with
xerostomia-related symptoms significantly less common than in the CRT group at 12 months postradiotherapy.
Conclusions: IMRT was significantly better than CRT in terms of parotid sparing and improved QoL for

11/7/2017  early-stage disease. The findings support the case for assessment of health-related QoL in relation to head-and- 47

neck cancer using a site-specific approach. © 2006 Elsevier Inc.
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REDUCING XEROSTOMIA
BEYOND PAROTID SPARING



Sparing Parotids..../Beyond Parotids...

Reducing Xerostomia by sparing the parotid glands (*)

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

1 Post-IMRT, Grade 2 or greater Xerostomia as high as 40% at 12
months.(***)

1 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.
**x*_Eisbruch A, et al. Xerostomia and its predictors following parotid-sparing RT of head-and-neck cancer. IJROBP, 2001;50:695-704.



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



f radiation zone

sublingual :H - maxillary .



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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Percentage

of Whole
Unstimulated
Gland Acinar Type  Viscosity Diaily Saliva
Farotid SErous Watery 25
submandibular Mixed Semiviscous Fi |
aublingual Mucous Viscous 3-4
Minors Mucous Viscous Trace

From Mandel ID. Sialochemistry in diseases and clinical situations
affecting salivary glands. Crt Rev Clin Lab Sci 1980;12:521.,

11/7/2017

53




Oral Oncology 50 (2014) 77-83

Contents lists available at ScienceDirect

Oral Oncology

journal homepage: www.elsevier.com/locate/oraloncology

Review

Salivary gland transter to prevent radiation-induced Xerostomia: @Cmm
A systematic review and meta-analysis

Amit |. Sood*, Nyssa F. Fox*, Brendan P. 0'Connell®, Tiffany L Lovelace”, Shaun A. Nguyen’,
Anand K. Sharma*, Joshua D. Hornig *, Terry A. Day *

* Department of Otolaryngology - Head and Neck Surgery, Medical University of South Caroling, United States

"‘l’.’nl'l'legie ﬂ/%ﬂtm' Medicine, Medical University of South Caroling, United States »
; Dfpurénmr uﬁudr’mmn Oncology, Medical University of South Caroling, United States
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Figure 1. Algonthm of study selection.
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Unstimulated salivary flow
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Figure 5. Salivary gland transfer (SCT) versus contmol, unstimulaoted salivary floww
rates. Depicts mean change (%) from baseline before, durimg, and after radiaton
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Stimulated salivary flow
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Figure 6. Salivary gland transfer ( SCGT) versus control, stimulated salivary flow rates,

Depicts mean change (&) from baseline before, during, and after mdiation thempy
( ®XRT)
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CONCLUSION

ﬁ.ln 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

\:ead and neck radiation therapy. /
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Feasibility of Sparing Submandibular Gland

B Prospective non-randomised trial :

Submandibular gland-sparing feasible



@ 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...



Dose response relationship

Int. J. Radiation Oncology Biol. Phys., Vol. 72, No. 2, pp. 373-382, 2008
Copyright © 2008 Elsevier Inc.

Printed in the USA. All rights reserved

0360-3016/08/$—see front matter

ELSEVIER doi:10.1016/j.ijrobp.2007.12.033

CLINICAL INVESTIGATION Head and Neck

DOSE-EFFECT RELATIONSHIPS FOR THE SUBMANDIBULAR SALIVARY GLANDS
AND IMPLICATIONS FOR THEIR SPARING BY INTENSITY MODULATED
RADIOTHERAPY

CARrROL-ANNE MurDOCH-KINcH, D.D.S., Pu.D.,* HyugNniNn M. Kim, SC.D.,T KAREN A. VINEBERG, B.Sc.,i
JONATHAN A. Suip, D.M.D.,* AND AVvRAHAM EISBRUCH, M.D.F

Departments of *Oral Medicine/Hospital Dentistry, "Biostatistics, and *Radiation Oncology, University of Michigan, Ann Arbor, MI

Conclustons: SY1G salivary low rates depended on mean dose with recovery over time up Lo & threshold of 39 Gy,
ubstantial SMG dose reduction {o helow this threshold and without fargel underdosing 1 feasible in some
patients, al the expense of modeslly higher doses o some other organs,  © 2008 Elsevier Inc.
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Recurrence pattern

Chajon et al. Radiation Oncology 2013, 8:132

http://www.ro-journal.com/content/8/1/132 RA D IATI O N
ONCOLOGY
RESEARCH Open Access

Salivary gland-sparing other than parotid-sparing
in definitive head-and-neck intensity-modulated
radiotherapy does not seem to jeopardize local
control

Enrigue Chajon”, Caroline I_afond1'2'3, Guillaume I_ouve|1, Joél CaSteIIi1, Daniele Williaume1, Olivier Henry1,
Franck Jégoux“, Elodie Vauléon1, Jean-Pierre Manensﬂ, Elisabeth Le Prisé' and Renaud de Crevoisier' >~

Conclusion: Over 92% of LR failures occurred "in-field” within the high dose region when using IMRT with a whole
salivary gland-sparing strateqy. Sparing SMG and OC in addition to PG thus appears a safe strateqy.
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Radiotherapy and Oncology 78 (2006) 270-275
www. thegreenjournal.com

Head and neck IMRT

Sparing of the submandibular glands by intensity modulated
radiotherapy in the treatment of head and neck cancer

Kauko Saarilahti®*, Mauri Kouri®, Juhani Collan?, Aki Kangasmaki®, Timo Atula®,
Heikki Joensuu®, Mikko Tenhunen®

“Department of Oncology, and l:'De"p«:'rlfme"n[' of Otorhinolaryngology, Head and Neck Surgery,
Helsinki University Central Hospital, Helsinki, Finland

Results: Twelve months following IMRT mean unstimulated saliva flow was 60% of the baseline value among patients
who had one submandibular gland spared and 25% among those who did not (P=0.006). Patients whose contralateral
submandibular was spared reported less grade two or three xerostomia (4 vs. 11; P=0.018), and used less saliva
substitutes. No cancer recurrences were detected at the vicinity of the spared glands during a median follow-up time of
31 months.

Conclusions: Submandibular gland sparing with IMRT is safe in selected patients treated for head and neck cancer. It is
effective in prevention of radiation-associated xerostomia.
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Acta Oncologica, 2012; 51: 735 742 informa

healthcare

ORIGINAL ARTICLE

Submandibular gland-sparing intensity modulated radiotherapy
in the treatment of head and neck cancer: Sites of locoregional
relapse and survival

JUHANI COLLAN!, MIKA KAPANEN!, ANTTI MAKITIE2, HEIDI NYMAN!,
HEIKKI JOENSUU!, MIKKO TENHUNEN! & KAUKO SAARIL.AHTTI!

L Department of Oncology, Helsinki University Central Hospital, Finland, and 2Department of Otorhinolaryngology —
Head and Neck Surgery, Helsinki University Cenrtral Hospital, Finland

Conclusion. In selected head and neck cancer patients who are estimated to have a low risk of cancer recurrence at the

nodal levels I-II and who are treated with SMG-sparing IMRT the risk of cancer recurrence at the vicinity of the spared
salivary glands 1s low.
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Regarding the Safety and Efficacy of
Submandibular Gland-sparing RT: Data Extremely Limited

Reduction of the mean dose to the SG: Proximity to the lower level Il 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.



Fig. 2. An example of the cumiulated doses distribution achieved by

dose aptimization. The outer red Limne: the CTY1 (the primary CuUmeOLsr
site and the regional lyvmiph nodes); the inner red Lline: the boosted

volurme (CTW2): the turguoise line: the contralareral submandiboalar
e lamichy 7 66
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PATIENTS WITH EARLY STAGE ORAL CAVITY SQUAMOUS
CARCINOMA AND WITH A PRE-OPERATIVE NODE STAGE
ZERO NECK MAY BE CANDIDATES FOR PRESERVATION OF
SUBMANDIBULAR GLAND DURING NECK DISSECTION.

Conclusion: Submandibular gland metastasts from head and neck primary squamous cell carcinoma is extremely
rarc. Preservation of the msilateral submandibular gland during neck dissection 15 oncologically safe, except in
patients with prior surgery or radiotherapy, or a primary tumour In close relation to the gland,
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Conclusion

I The dose-response relationships: Function Exponentially
decrease if mean dose threshold of 39 Gy

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

! This threshold dose is much higher as compared to Parotids
(Dose of 26 Gy.)

1 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.



How to Contour the OAR’s Related to Radiation
Induced Salivary Dysfunction and Xerostomia???

Radiotherapy and Oncology 93 (2009) 545-552

Contents lists available at ScienceDirect

Radiotherapy
BEOnc Y

Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

Xerostomia

Delineation guidelines for organs at risk involved in radiation-induced salivary
dysfunction and xerostomia

Tara A. van de Water®*, Henk P. Bijl %, Henriétte E. Westerlaan”, Johannes A. Langendijk?®

2 Department of Radiation Oncology, University Medical Center Groningen/University of Groningen, The Netherlands; ® Department of Radiology, University Medical Center
Groningen/University of Groningen, The Netherlands

Results and conclusions: The provided OAR guidelines are accompanied by CT-based illustrations present-
ing examples of the delineated structures and their corresponding anatomic boundaries. The parts of the
munor salivary glands could not be outlined. Difficulties and uncertal I
mﬂdb on CT remain to be resolved. Implementation of ti}em
should lead to a reduction ininter- and intra-observer variability and therefore unambiguous reporting of
possible dose-volume effect relationships.
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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.lJROBP 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.

***Sciuhba JJ, Goldenberg D. Oral complications of radiotherapy. Lancet Oncol 2006; 7: 175-83.



Doses for Oral Cavity

u 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. JROBP 1999;45:577-87.
** Reducing Xerostomia After Chemo-IMRT for Head-and-Neck Cancer: Beyond Sparing the Parotid Glands.Little M.

IJROPBP.2011;83. 71






Efficacy and safety of pilocarpine
for radiation-induced xerostomia in

patients with head and neck cancer
A systematic review and meta-analysis

2015/Cai-Qi Cheng/ journal of American Dental Association



Potentially relevant articles identified
after searching the following databases:
MEDLINE, Embase, Cochrane Library,
and Science Citation Index
Expanded (n = 119)

Full-text articles screened for
eligibility (n = 37)

Articles available for data
extraction (n = 15)

|~

Articles included in the systematic
review (n = 6)

Articles excluded for not being relevant
to pilocarpine or xerostomia (n = 82)

Articles excluded for not being
randomized controlled trials comparing
pilocarpine and placebo (n = 22)

Articles excluded for being
duplicate reports (n = 4)

Articles excluded for not reporting
robust data (n = 5)

Figure 1. Flowchart of the selection process of related articles.
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TABLE

Characteristics of included studies.

DOSAGES AND
DURATION

STUDY DESICGN PARTICIPANTS
Total | Pilocarpine

OUTCOME MEASURES

Juhnsun and Colleagues, |[RCT" | 138 73
1993”2

5 milligrams 3 times per
d for 12 wks

mber of study participants with
> 25 Yillimeter changes in VAS' scares;
wholeWnd parotid saliva production

I.eh*eg}nu and Colleagues, | RCT 162 75 87 |25 mg for the first 4 wks,

The nuber of study participants with

1993 5 mg for the second 4 wks, | > 25 mi changes in VAS scores; whole
10 mg the last wks and parfitid saliva production

Haddad and Karimi, 2002”* | RCT 19 18 21 |5mg3timesperdfor | VAS scoles; LENT-SOMA’ scale scores
12 wks

Warde and Colleagues, RCT 98 50
2002”

48 |5mg3 times per d for
4 wks

N]raradyr and Colleagues, | RCT 66 33
2006

5 mg 3 times per d for
12 wks

VAS Jores: USF' rates

Sr.arantmu and Colleagues, |RCT 249 124 12
2006

5 mg 3 times per d for
3 wks

F rates; SSF* rates; quality of life scores;
acute mucosifis toxicty scores

* RCT: Randomized controlled trial
T VAS: Visual analog scale.

1 LENT-SOMA: Late Effects Normal Tissue Task Force-Subjective, Objective, Management, Analytic.
§ HNRQ: Head and Neck Radiotherapy Questionnaire.

| USF: Unstimulated saliva flow.

# SSF:Stimalated saliva flow.
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Results. The authors identified 6 studies (including 752
patientsin total), The results of a meta-analysis of 3 articles
showed that pilocarpine was associated with a 12-point
mncrease in VAS score (mean difference, 12.00; 95% con-
fidence interval [CI], 1.93-22.08; P = .02) and higher rates
of adverse events compared with placebo in terms of
sweating (odds ratio [OR], 3.71; 95% CI, 2.34-5.36;

P < .00001). There were no differences in rhinitis (OR,
1.21;95%CI,0.68-2.16; P= 52) and nausea (OR, 1.44; 95%
CI,0.83-2.49; P = .19),



Conclusions and Practical Implications. On the
basis of the best available evidence, the results of this meta-
analysis provide evidence that pilocarpine offers statisti-
cally significant clinical benefits for the symptomatic
treatment of radiation-induced xerostomia in patients with
head and neck cancer. However, the authors of this sys-
tematic review found the best available evidence in the
meta-analysis in 3 studies, 1 of which showed no effect. The
authors of this systematic review suggest that these patients

take 5 milligrams of pilocarpine 3 times daily, and that

there ic nead far further cidv



International Joumal of

s @
Clinical Investigation
Is Pilocarpine Effective in Preventing (!)f“

Radiation-Induced Xerostomia? A Systematic

Review and Meta-analysis

Wei-fa Yang, DDS," Gui-ging Liao, DDS, PhD,"
Samer G. Hakim, MD, DDS,' Dai-qiao Ouyang, DDS, "
Jolie Ringash, MD," and Yu-xiong Su, DDS, PhD’

*Department of Oral and Maxillofacial Surgery, Guanghua School of Stomatology, Guangdong
Provincial Key Laboratory of Stomatology, Sun Yat-sen University, Guangzhou, China; 'Department
of Oral and Maxillofacial Surgery, University of Libeck, Liibeck, Germany; ‘Department of Radiation
Oncology, Princess Margaret Cancer Centre and the University of Toronto, Toronto, Ontario, Canada;
and "Division of Oral and Maxillofacial Surgery, Faculty of Dentistry, University of Hong Kong, Hong
Kong, China
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Purpose: To evaluate the efficacy of concomitant administration of pilocarpine on
radiation-induced xerostomia in patients with head and neck cancers.

Methods and Materials: The PubMed, Web of Science, Cochrane Library, and
ClimicalTnals were searched to identify randomized, controlled tnals studying the ef-
fect of concomitant admimstration of pilocarpine for radiation-induced xerostomia.
Included tnals were systematically reviewed, and quantifiable outcomes were pooled
for meta-analysis, Outcomes of interest included salivary flow, clinician-rated xerosto-
mia grade, patient-reported xerostomia scoring, quality of life. and adverse effects.
Results: Six prospective, randomized, controlled trials in 8 articles were included in this
systematic review. The total number of patients was 369 in the pilocarpine group and 367
in the control group. Concomitant administration of pilocarpine during radiation could
increase the unstimulated salivary flow rate in a period of 3 to 6 months after treatment,
and also reduce the clinician-rated xerostomia grade. Patient-reported xerostomia was
not significantly impacted by pilocarpine in the initial 3 months but was superior at
6 months. No significant difference of stimulated salivary flow rate could be confirmed
between the 2 arms. Adverse effects of pilocarpine were mild and tolerable.
Conclusions: The concomitant administration of pilocarpine during radiation increases
unstimulated salivary flow rate and reduces clinician-rated xerostomia grade after
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Unstimulated salivary flow

508 Yamg &t al. Inmternational Jowemal of Radiaton Oncology =« Biology » Physics
Pilocarpine Comtrol Maan Nfference Mean Bfference
Stsdy or Subgroup Mean 50 Total Mean S50 Total Weight IV, Fixed, 95% O IV, Figed, 95%% {0
I.1. 1. A% baseline
Fisher 2003 1.8 1.1 110 2 1 115 2L 0,20 [“0.40, Dooa] =
Comitsky 2004 2.7 007 0 2.4 09T 3 0.8 030 [-<0.20. 0.E8a0] - »
Nyr=dy 2006 cLgs 026 0 33 OF 025 33 132% g0t [-0.13 ou11] e T
subtotal (95% 1) 172 177 16.4% -0.02 [-0.13_0uose] i
Heterngeneity: CHi® - 111, df = 2 (P71} T° - 36%
Tect for overall effect: 7 — 0L41 [(P=-_58]
J.1. 2. After radiation thempy
Fisher 2003 L& 1.o2 1] 0.9 107 Fir 1% 0,50 [0, 19, 0.81] —
Cormitshky 2004 1 CLEL 29 0.8 p.Eg =] Z.0% 0020 [0.12) 0.52] =
Hyarady 2006 0.£8 027 23 Q.2 EIS 33 1755 a6 [m.15, 037 e
subtotal (95% CI) 158 138  22.0% 0.28 [0.18, 0.37] e
Heterogeneity: CHi® - 2.30, df - 2 (P-.32) I° - 12%
Test for overall effects £ = %70 (P-_ D031}
.13 AL 5-6 week
Cammitsly 2004 06 026 16 a5, 017 1% E4% 0,10 [-0.0%, 0.25] T TR
Nyarady 2006 0SB 1026 33 04 OUE? I7.7% 0.1% [0.07, 0.29] LT, T
subtoial (95% CT) &3 48 ZE.2%  0.15 [0U07, 0.24] iy
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Tast Tor owerall effect: F = 3_46 [P=10005)
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Subjective salivary flow
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Filocarpinse prevents werostomia
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PILOCARPINE LOZENGE

A Frydrych Pilocarpine Spray Control

MNagy Salivary Substitute

Taweechaisupapong Smg Pillocarpine Lozenge
Taweechaisupapong 2.5-3mg Pilocarpine Lozenge
Taweechaisupapong 5mg Pilocarpine Tablet
Hamlar 10mg Pilocarpine Lozenge

Hamlar 7.5mg Pilocarpine Lozenge

Hamlar Smg Pilocarpine Lozenge

Hamlar 2.5-3mg Pilocarpine Lozenge

Chambers 15-30mg Trial 004 Cevimeline
Chambers 15-30mg Trial 003 Cevimeline

|

W Treatment
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Hamilar 10mg Pilocarpine Lozenge

Harmlar 7.5mg Pilocarpine Lozenge
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Hamlar 2.5-3mg Pilocarpine Lozenge

]
Chambers 15-30mg Trial 004 Cevimeline — Control
W Treatment
Chambers 15-30mg Trial 0032 Cevimeline —
I I T T T
-10 0 10 20 30 40
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Pilocarpine conclusion

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
11/7{F]Oé7ra py 83



1ISSO GUIDELINES-XEROSTOMIA

e 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 I, 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 Il, 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
Il, 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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ISSO GUIDELINES-XEROSTOMIA

e Management

11/7/2017

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 lll, 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 Il, 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 Il, 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 |V,
recommendation grade D).
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BEYOND XEROSTOMIA



Why to Bother so much about Dysphagia?
Just Bother about Xerostomia..

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

¥ Moreover, xerostomia can now be successfully avoided

B No comparable advances: Regarding prevention of dysphagia

B 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
(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.lJROBP 2002; 53: 23-28.

** Nguyen N et al. Impact of dysphagia on QOL after treatment of head-and-neck cancer.lJROBP 2005; 61: 772—
78.
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(a) (b)
Fig. 1. Pharyngeal constrictor muscles and related structures. (a) Lateral, (b) posterior view. Circular constrictors and
longitudinal muscles that blend distally with them in depicted in bold letters. After Gray’s Anatomy (28).
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DELINEATION GUIDELINES FOR DARS AS OAR

Superior horder Inferior border Anterior border Posterior border
Superior pharyngeal constrictor Caudaltip of pterygoid ~ Upper edge of hyoidbone ~ Widest diameter of Cervical vertebra or
muscle plates (hamulus) thinopharyny, base of tonque, ~ prevertebral muscles
hyoid bone, and larynx

Middle pharyngeal constrictor muscle ~ Upper edge of hyoid bone  Lower edge of hyoid bone

Inferior pharyngeal constrictormuscle ~ Lower edge of hyoid bone  Lower edge of cricoid cartilage .

Base of tongue Below soft palate (uvula)  Upper edge of hyoidbone ~ Posterior third of the tongue

Supraglottic larynx Topof piriformsinusand ~ Upper edge of cricoid cartilage ~ Anterior tip of thyroid Comu of thyroid
(lumen excluded) aryepiglottic fold cartilage cartilage

Glottic larynx At level of cricoid cartilage ..

(lumen excluded)

Upper oesophageal sphincter Loweredge of cricoid ~ Upper edge of trachea Subglottic larynx Cervical vertebra

including musculus cricopharyngeus  cartilage

Oesophaqus Upperedgeoftrachea  First 2cm Trachea Cervical vertebra

Table 2: Proposed delineation quidelines for swallowing structures, by organ at risk 90




Swallowing assessment

Table 2 Functional measures and endpoints

lime point

Studly Domain

Endpoint

Baseline, 3,6, 12, 18 and
24 months

Baseline, 3,6, 12, 18 and
24 months

Baseline, 12 and 24 months
Baseline, 12 and 24 months
Baseline, 12 and 24 months

Baseline, 3,6, 12 18 and
24 maonths

Baseline, 3,6, 12 18 and
24 montns

MDADI  Swallowing related Qol

WST Swallow Performance

VF* Airway protection

VF? Physiclogy

VF? Pharyngeal dysphagia grade

PSS-HN  Functional Performance
Status

UW-Qol  HR-Qol

v.04

Composite (total), global, emotional, functional and physical
subscale scores

Swallow capacity, Swallow volume

Penetration Aspiration Scale [52]
MBSImp
DIGEST grade [53]

Normalcy of diet, eating in public, understandability of speech
SCores

Composite scores of physical and social-emotional functioning are
derived from 12 domains, Patients can also highlight up to 3 priority
concerns from the previous 7 days

Abbreviations: WST Water Swallowing Test, DIGEST Dynamic Imaging Grade of Swallowing Toxicity, MBSImp Modified Barium Swallow Impairment Profile

Subset'df Cérifes only
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Endpoint of dysphagia: Not clear (Both Subjective &Objective)

» Subjective Assessment:

» Validated questionnaires :
EORTC QLQ-H&N35 or
swallowing subscale
(HNSW),consisting of four
questions regarding

» CT Scans, swallowing of liquid, pureed

» Direct endoscopic evaluation food, swallowing of solid &

aspiration when swallowing.

» Objective assessment:
» Video fluoroscopy

Patient-reported endpoints preferable.(*,**)

*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;

131 226~34.



MD Anderson Dysphagia Inventory (MDADI)

11/7/2017

The MDADI was administered by written questionnaire at the time of arrival for MBS
studies. The MDADI 15 a 20-item self-admimstered questionnaire that quantifies
swallowing-related quality of life. The MDADI has been validated with regard to content,
criterion and construct validity and 15 considered reliable based on test-retest correlations
(0.69-0.88) and overall Cronbach’s coefficient = 96.12 Each item is scored on a 5 pont
Likert scale (strongly disagree, disagree, no opmnion, agree, strongly agree). The MDADI
quantifies an individuals global (G), physical (P), emotional (E), and functional (F)
perceptions of their swallowing ability. Two summary scores can be obtained from the
MDADI: 1) global and 2) composite. The global scale 1s a single question, scored
mdividually, to assess the overall impact that swallowmg abilities have on quality of life
(“my swallowing impacts my day-to-day life”). The composite MDADI score summarizes
overall performance on remaimning 19-items of the MDADI, as a weighted average of the
physical, emotional, and functional subscale questions. Global, composite, and emotional
subscales assess domain-specific performance. Summary and subscale MDADI scores are
normalized to range from 20 (extremely low functioning) to 100 (high functioning) | The
composite MDADI score was chosen as the primary endpont for this analysis because it
reflects overall performance on 19-1tems. Only one MDADI questionnaire was analyzed per
subject; the MDADI was taken from the first eligible MBS study in cases where multiple

were completed during the review period. .



CAN WE DAI ’ARE DARS?

CAN THEY B D BY IMRT?

CLINICAL INVESTIGATION Head and Neck

DYSPHAGIA AND ASPIRATION AFTER CHEMORADIOTHERAPY FOR
HEAD-AND-NECK CANCER: WHICH ANATOMIC STRUCTURES ARE
AFFECTED AND CAN THEY BE SPARED BY IMRT?

AvrRaHAM EisBrucH, M.D..* Marco ScawarTZ, M.Sc..” Coen RascH, M.D.."
KAREN VINEBERG, B.Sc..* EUGENE DAMEN, PH.D.." CoriNA J. VAN As, Pu.D..*5
RoBIN MARsH, B.Sc..* FRANK A. PaMener, M.D..T aND ALrons J. M. Baim, M.D.*
*Department of Radiation Oncology, Universit; of Michigan, Ann Arbor, MI; Departments of 'Radiation Oncology,

11/7 /E%Hmyngﬂfngy-Head and Neck Surgery. and "Radiology. and *Section of Speech Therapy. The Netherlands Cancer

Institute/Antoni van Leeuwenhoek Hospital. Amsterdam. The Netherlands o



Table 2. Anatomic structures whose damage or malfunction were likely cause of videofluoroscopic abnormalities common to two

intensive chemo-RT regimens

VI abnormality

Aspects of dysphagiafaspiration related
Lo the ¥VF abnormality

Anatomic structures whose damage or
malfunction may causg the VF abnormality

Reduced peristalsis and lack of
synchronization among
pharvongeal contraction wave,
opening of upper esophageal
sphincter, and closure of larynx

Reduced. or lack of, posterior
movement of base of tongue
loward posterior pharyngeal
wall

Incomplete or delay of glottic
closure and reduced adduction
of supraglottic larynx during
swallow

Lack of superior motion of hyoid
and larynx and lack of
inversion of epiglottis

Lack of timely opening of upper

Dysphagia

Food residue in cropharyvnx and
hypopharynx al completion of
swallowing, increasing risk of
aspiration afier swallow

Movement required to push bolus
downward and prevent residue in
vallecula that may be aspirated after
swallow (31)

Aspiration during swallow (34, 35)

Reduced airway protection during
swallow (as larynx elevates, epiglottis
tilts horizontally and arvtenoids ult
anteriorly toward base of epigloftis,
closing entrance o airway) (23)

Increased dysphagia (laryngeal elevation
required for opening of upper
esophageal sphincter by pulling larynx
away from posterior pharyngeal wall
and crealing continuous passage) (27}

Dwsphagia and aspiration during swallow

Pharvogeal musculature (23-27, 35), including
circular constrictors (superior, middle, and
inferior) and longitudinal muscles
(siylopharyngeus, salpingopharyngeus, and
palatopharyngeus) that blend distally with
circular constrictors (28) (Fig. 1)

Merve supply: pharyngeal plexus. supplied by
n. V, IX, and X.

Contraction of mylohyoid muscle (Fig. 1)
causes this movement {32)

Mucosal and submucosal fibrosis at base of
longue or al its attachment to pharyngeal
musculature

Merve supply: XIL

Glottic adductor muscles (thyroarytenoid,
lateral cricoarytenoid, and transverse
arytenoid) and supraglottic addoctors
(obligue arvienoids and aryvepiglottic
musclesh (29)

Stiffness of laryvngeal walls due to edema and
fibrosis (36)

Merve supply: superior laryngeal and recurrent
laryngeal (X)), and sympathelic

Stffness of epiglottic walls due to edema and
fibrosis (36)

Malfunction of suprahvoid muoscles
(geniohyoid, mylohyoid, and digastric) that
pull hyolaryngeal complex superiorly and
anteriorly, and with it pull epiglottis to
honzontal plane (30, 33, 34, 37-40)

Nerve supply: VIL
Lack of relaxation of crocopharvngeal muscle

esophageal sphincter (27, 41)
Malfunction of suprahvoid muscles that pull
larynx upward, forward, and away from
114777017 posterior pharyngeal wall (£2, 43) o

Abbreviation: VF = videoRuoroscopy.



Table 1. Dose specifications and constraints used for two IMRT
strategies

1. stiMRT
Targets
PTV66: gross disease; prescribed dose 66 Gy in 30
fractions
PTV60: subclinical disease at high risk (adjacent to GTVs
or first-echelon nodal levels): prescribed dose 60 Gy in 30
fractions
PTWV54: subclinical disease at lower risk (other nodal levels
at risk); prescribed dose 54 Gy in 30 fractions
Prescribed dose encompassed =95% of PTVs
= 1% of PTVs received <<93% prescribed dose
<20% of PTVs received =110% prescribed dose
Noninvolved tissues and organs
Glottic larynx: 2/3 should receive <50 Gy
Brainstem: maximal dose 54 Gy
Spinal cord: maximal dose 45 Gy
Mandible: maximal dose 70 Gy
Nonspecified tissue outside PTVs: <<1% to receive = 110%
of PTV66 dose
Parotid glands: in at least one gland, mean dose =26 Gy or
=50% receive =30 Gy
Reduce dose to esophagus as much as possible®
2. doIMRT
Same dose specifications and constraints as stIMRT.
I 2dddition, minimize volumes of DARS receiving =50 Gy %
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IMRT for DARS - Goals

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 CO n St ri CtO rS .

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%

*Eishruchyiet al, Dysphagia and Aspiration after CTRT for Head & Neck cancer :IJROBPVol.60, NO 5,PP-3439-
1239,20014
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CONCLUSION

This study represents the first step in a systematic eval-
uation of the utility of IMRT in reducing dysphagia and
aspiration after intensive chemo-RT. We determined the
anatomic structures whose damage possibly caused the
swallowing abnormalities observed after two different in-
tensive regimens., IMRT can reduce the volumes of these
structures receiving high doses, and incorporating the goal
of sparing these structures into the optimization cost func-
tion can achieve significant additional benefit. Target delin-

eation rules that maximize the relative sparing of the DARS
by IMRT were identified. Clinical validation is required to

determine whether the dosimetric benefits translate into
clinical ones.
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Dysphagia after chemoradiotherapy

Dysphagia and trismus after concomitant chemo-Intensity-Modulated
Radiation Therapy (chemo-IMRT) in advanced head and neck cancer; dose-effect
relationships for swallowing and mastication structures

Lisette van der Molen®*, Wilma D. Heemsbergen”, Rianne de Jong ™', Maya A. van Rossum®,
Ludi E. Smeele®?, Coen RN. Rasch™, Frans | M. Hilgers *¢¢

A The Net herlands Cancer Institute, Department of Head and Neck Oncology & Surgery: ® The Netherlands Cancer nstitute, Department of Radiation Oncology, Amsterdam; © Previously
affiliated with the University Medical Centre Leiden, Department of Ear, Nose, Throat; ® Academic Medical Centre, University of Amsterdam The Netherdands; ® Institute of Phonetic
Sciences, University of Amsterdam, The Netherlands
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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 scores 103




Conclusions

The present study shows that dose relationships between dys-
phagia and trismus measures and the radiation doses to the critical
swallowing-, and mastication structures Je:-:isdr However, since dose

relationships seem to vary at different measurement points, a strict
multidimensional assessment protocol, including objective and
subjective assessment, is mandatory. No thresholds were found,
but delineation of organs at risk, especially the masseter muscle,
for treatment planning is essential to reduce potentially damaging

radiation doses to these structures.
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360 PEIICT In Lung Cancer

Fig. 1. Delineated structures. (a) Three-dimensional example of swallowing structures contowred: Green; superior constrictor muscle, Fink; middle constrictor muscle, Blue;

infierior constrictor muscle, (Orange; cricopharyngeal muscle, Yellow; proximal esophagus). (b) Two-dimensional example of mastication structures contourad: 1. right and
left lateral medial preryeoid muscles, 2 nght and left masseter muscle, 3. right and left temporalis muscle, 4. night and left mandibular condyle.



ABSTRACT

Background and purpose: Prospective assessment of dysphagia and trismus in chemo-IMRT head and neck
cancer patients in relation to dose-parameters of structures involved in swallowing and mastication.
Material and methods: Assessment of 55 patients before, 10-weeks (N = 49) and 1-year post-treatment

(N =37). Calculation of dose-volume parameters for swallowing {inferior (IC), middle (MC), and superior
constrictors (SC)), and mastication structures (e.g. masseter), Investigation of relationships between

dose-parameters and endpoints for swallowing problems (videofluoroscopy-based laryngeal Penetra-
tion-Aspiration Scale (PAS), and study-specific structured questionnaire) and limited mouth-opening

(measurements and questionnaire), taking into account baseline scores.
Results: At 10-weeks, volume of IC receiving =60 Gy (V60) and mean dose IC were significant predictors

for PAS. One-year post-treatment, reported problems with swallowing solids were significantly related to
masseter dose-parameters|(mean, V20, V40 and V60) and an inverse relatonship (lower dose related to 2
higher probability) was observed for V60 of the IC, Dose-parameters of masseter and pterygoid muscles
were significant predictors of trismus at 10-weeks (mean, V20, and V40). At 1-year, dose-parameters of
all mastcation structures were strong predictors for subjective mouth-opening problems (mean, max,
V20, V40, and VG0).
Conclusions: Dose-effect relationships exist for dysphagia and trismus. Therefore reatment plans should
be optimized to avoid these side effects.

© 2013 Elsevier Ireland Ltd. All nights reserved. Radiotherapy and Oncology 106 (2013) 364-369
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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
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DARS STUDY-ONGOING

| Abstract

Background: Persistent dysphagia following primary chemoradiation (CRT) for head and neck cancers can have a
devastating impact on patients’ quality of life. Single arm studies have shown that the dosimetric sparing of critical
swallowing structures such as the pharyngeal constrictor muscle and supraglottic larynx can translate to better
functional cutcomes. However, there are no current randomised studies to confirm the benefits of such swallow
sparing strategies. The aim of Dysphagia/Aspiration at risk structures (DARS) trial is to determine whether reducing
the dose to the pharyngeal constrictors with dysphagia-optimised intensity- modulated radiotherapy (Do-IMRT) will
lead to an improvement in long- term swallowing function without having any detrimental impact on disease-
specific survival outcomes.

Methods/design: The DARS tral (CRUK/14/014) is a phase lll multicentre randomised controlled trial (RCT) for
patients undergoing primary (chemo) radiotherapy for T1-4, NO-3, MO pharyngeal cancers. Patients will be
randomised (1:1 ratio) to either standard IMRT (SIMRT) or Do-MRT. Radiotherapy doses will be the same in both
groups; however in patients allocated to De-IMRT, irradiation of the pharyngeal musculature will be reduced by
delivering IMRT identifying the pharyngeal muscles as organs at risk: The primary endpoint of the trial is the
difference in the mean MD Anderson Dysphagia Inventory (MDADI) composite score, a patient-reported outcome,
measured at 12 months post radiotherapy, Secondary endpoints include prospective and longitudinal evaluation of
swallow outcomes incorporating a range of subjective and objective assessments, quality of life measures, loco-
regional control and overall survival. Patients and speech and language therapists (SLTs) will both be blinded to
treatment allocation arm to minimise outcome-reporting bias.

Discussion: DARS is the first RCT investigating the effect of swallow sparing strategies on improving long-term
swallowing outcomes in pharyngeal cancers. An integral part of the study is the multidimensional approach to
swallowing assessment, providing robust data for the standardisation of future swallow outcome measures. A
translational sub- study, which may lead to the development of future predictive and prognostic biomarkers,
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DO-IMRT

Do-IMRT

The experimental Do-INMRT technigue aims to spare the
PCM lyving outside the high dose CTV. For oropharvn-
geal primaries, mandatory mean dose constraints of
=50 Gy to the wvolume of SMWMPCM Ilving outside
CTV 6500 (PlanSMPCM) together with an optimal
mean dose constraint of <20 Gy to the volume of IPCM
Iving outside C'TV 6500 (PlanIPCM) have been defined.
Likewise, for hypopharyngeal tumours, mandatory and
optimal mean dose constraints of <50 Gy and <40 Gy
have been set for PlanIPCM and PlanSMPCM
respectively.

Crucially, it is important to note that although the
PCM will overlap with the PTVs, there will be no spar-
ing of the constrictor muscles that lie within the
PTV_6500.

Planning objectives will be prioritised in the following
order: critical organ constraints (spinal cord and
brainstem); PTV 6500 coverage; constrictor COI-
straints; PTV_ 5400 coverage; parotid gland constraints
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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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Factors influencing the rational use of IMRT for head-and-neck cancer

Against IMRT
Toxicity
-Scientilic avidance
-in-silico
-Chinical
-Health cara prachce
-Expert opirdon : 1
-Technical chaflenges : =
-Cost ’
-Fatient contnbution =

-Sclentific evidence
-ln-silica
Clinical =
-Heaalth care practics
-Expert opinion = :
-Taechnical challenges =
0t
-Patant coniribulion ] 1 .
I |

In favor of IMRT

|
| | Weak

Avarage
strong

Weak |
Avarage
Strong

Figirs 1 Factors in [avor or against IMET are represented by a rectangie on the nght or on the left of the vertical solid
line, respectively. A question mark inside a rectangle indicates too much uncerainty for using, the factorin the graph.
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Conclusion

F T/t by IMRT or 3 D CRT: Important to delineate the relevant
OAR”s to predict potential complications.

B Submandibular gland sparing should be done with utmost
caution.

F Late dysphagia prevention: Reduce dose to the pharyngeal
constrictors & larynx.

E PTV coverage should remain the highest priority.

F 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 TH
COST OF PTV
A

N
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RESTRAIN YOURSELF FROM GIVING

\

MORE CONSTRAIN OTHERWISE
TUMOR WILL SUSTAIN.
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