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Pharynx Oral Cavity Skin
Nasopharynx Lip Thyroid
Oropharynx Oral tongue Salivary
Base of tongue Floor of mouth glands
Tonsillar fossae Alveolar ridge Parotid
Soft palate Retromolar trigone Subman-
" Posr:e”orwa” Buccal mucosa dibular
ypopharynx Hard palate i
Pyriform sinuses P Sgbllngual
Posterior wall Larynx ) Minor
Postcricoid region Supraglottic
Nasal cavity Glottis
Paranasal sinuses Subglottic

Frontal/Sphenoid/Ethmoid Unknown Primary
Maxillary

jerry.barker@usoncology.com
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SPREAD




PROXIMITY OF
CRITICAL
NORMAL

STRUCTURES

PREDICTABLE
PATTERN OF
SPREAD FROM
LOCAL TO
REGIONAL TO
DISTANT

MAJORITY OF
CANCERS ARISE
IN PHARYNX &
LARYNX

Squamous cell

carcinoma
Pharynx Oral Cavity Skin
Nasopharynx Lip Thyroid
Oropharynx Oral tongue Salivary
Base of tongue Floor of mouth glands
Tonsillar fossae Alveolar ridge Parotid
Soft palate Retromolar trigone
Posterior wall Subman-
Hypopharynx Buccal mucosa dibular
Pyriform sinuses Hard palate Sublingual
Posterior wall Larynx Minor
Postcricoid region Supraglottic
Nasal cavity Glottis
Paranasal sinuses Subglottic

Frontal/Sphenoid/Ethmoid
Maxillary

Unknown Primary
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Hypopharynx

ESOPHAGUS

A pyriform sinus
B postcricoid area

C posterior wall

Hypopharynx
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| submental/submandibular
Il upper jugular

1l mid jugular

IV low jugular

V' posterior jugular

VI pretracheal/paratracheal
VIl upper mediastinal

Neck Node Levels Neck Node Levels
| Submental, Submandibular Il Upper Jugular
la: submental triangle -- includes upper jugular and
bound by the anterior bellies of jugulodigastric nodes. Region
the digastric and the mylohyoid bound by the digastric muscle

superiorly and the hyoid bone
(clinical landmark) or the
carotid bifurcation (surgical
landmark) inferiorly.

Ib: submandibular triangle --
formed by the anterior and
posterior bellies of the
digastric and body of mandible




Neck Node Levels

Il Mid-Jugular

middle third jugular nodes.
Extends from the carotid
bifurcation superiorly to the
cricothyroid notch (clinical
landmark) or omohyoid muscle
(surgical landmark).

Neck Node Levels

V Posterior Triangle

located along the lower half of
the spinal accessory nerve and
the transverse cervical artery.
The posterior boundary is the
anterior border of the trapezius
muscle, the anterior boundary
is the posterior border of the
sternocleidomastoid muscle,
and the inferior boundary is the
clavicle.

Neck Node Levels

IV Lower-Jugular

lower jugular nodes. Extends
from the omohyoid muscle
superiorly to the clavicle
inferiorly.

Neck Node Levels

VI Pretracheal, Paratracheal

anterior compartment group
comprises lymph nodes
surrounding the midline visceral
structures of the neck extending
from the level of the hyoid bone
superiorly to the suprasternal notch
inferiorly; perithyroidal lymph
nodes, paratracheal lymph nodes,
lymph nodes along the recurrent
laryngeal nerves, and precricoid
lymph nodes.
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Head & Neck Cancer

Pre-treatment Evaluation

« Dental evaluation and fluoride prophylaxis
 Speech & swallowing evaluation
» Psychosocial evaluation

» Nutritional evaluation
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AJCC STAGING (2002)

STAGE GROUPING (except Nasopharynx)

Stage 0 Tis NO MO
Stage | T1 NO MO
Stage Il T2 NO MO
Stage Il T3 NO-N1 MO
T1, T2 N1 MO
Stage IVA T4a NO-N2 MO
T1-3 N2 MO
VB Any T N3 MO
T4b AnyN MO
IVC Any T Any N M1
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General Surgical Principles
Management of neck

Radical neck dissection

Removes:

— all lymphatic tissue in regions I-V
— spinal accessory nerve, (SAN)

— sternocleidomastoid muscle (SCM)
— internal jugular vein (13V)
Does not remove:

— suboccipital nodes

— periparotid nodes (except for infraparotid nodes loca
posterior aspect of the submandibular triangle)

— buccal nodes
— retropharyngeal nodes
— paratracheal nodes
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General Surgical Principles

Management of neck

Modified radical neck dissection (MRND)

excision of all lymph nodes routinely removed by ra dical
neck dissection with preservation of one or more
nonlymphatic structures

— Type | MRND preserves the SAN
— Type Il MRND preserves the SAN and 13V

— Type Il MRND - "functional neck dissection” - preserv  es the SAN,
13V, and SCM




General Surgical Principles
Management of neck

Selective neck dissection

« Supraomohyoid neck dissection - levels I-1ll

— posterior limit of the dissection is the cutaneous b
cervical plexus and the posterior border of the SCM

— inferior limit is the superior belly of the omohyoi
it crosses the 1JV.

ranches of the
d muscle where

« Posterolateral neck dissection

— removal of the suboccipital lymph nodes, retroauricu
levels 11-1V, and level V.

— most often used for cutaneous melanoma of the poster
neck.

« Lateral neck dissection - levels II-IV
« Anterior neck dissection - level VI

lar lymph nodes,

ior scalp and

Radiation Dose

(180-200 ¢Gy/day fractions) Probability of Tumor Control

30-35 Gy 60-70% subclinical

40 Gy 80-90% subclinical

50 Gy >90% subclinical

70 Gy 90% palpable axillary nodes 2.5-3 cm

[V i -

70-80 Gy S0% primary tumars o5 om
80-90 Gy 56% primary tumors >5 cm
80-100 Gy 75% primary tumors 5-15 cm

Adapted from : Fletcher GF. Textbook of Radiotygy. 3° ed. Philadelphia, Lea & Febiger,
1980: 194-196.
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RTOG 73-03
RT + Surgery for Head & Neck Carcinoma

$ % R Pre-op RT (50 Gy) + surgery
+' JK@; @= Oral Cavity Al —"
@ *389!8 N | ——— Surgery + Post-op RT (60 Gy)
SF # #
@*-@# #)$ Oropharynx D \ RT alone (65-70 Gy) + surgical
+ ) # o) salvage
@*"9'18
Supraglotti M
D9ID, $ lfgrryargxottlc | _—" |Pre-op RT (50 Gy) + surgery
+)$
D9D, $ b \ Surgery + Post-op RT (60 Gy)
+ Hypopharynx E
— Head Neck Surg. 1987; 10(1):19-30
"("&" RTOG 73-03 Oral Cavity And Oropharynx
Survival
Treatment 4-Yr Survival
+7"3897"3" 8!'# $ %/ :!'$ Pre-op RT 30%
+ # # (N=23/43)
p=0.81
_ S Post-op RT 36%
0# K@ 7>H 88H (N=23/43)
0 # K@ :5H 8>H
#QUI7 #Q! 2! RT Alone 33%
(N=24/43)
Head Neck Surg. 1987; 10(1):19-30 Head Neck Surg. 1987; 10(1):19-30
RTOG 73-03 Oral Cavity and Oropharynx
Local-Regional Control
Treatment 4-Yr Local-Regional Control $ %
Pre-op RT 43% RS s
(N=23/43) C sF 4o
p=0.42 @7 @# #)$
Post-op RT 52% + ) #
(N=23/43) @*"918
D9D, $
RT Alone 38% v 9D, §
(N=23/43) '

+

Head Neck Surg. 1987; 10(1):19-30
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Results

Prolonged “treatment package time” adversely affects
for patients with high risk features

LRC and OS

) * *+
%
+0$ ; =
+
+0
+ $#) 123,17, ,18%=
+- #
%
6 %
+B $ 6? % ;.
# =
) * *+
Results
Confirms: (1) Low risk patients do not need PORT

(2) Intermediate risk patients need moderate-dose P ORT
(3) Even with high-dose PORT, high risk patients fa il

) * *+
Results —
—
(- (-]

Accelerated PORT may improve LRC and OS for high ri sk patients,
particularly when prolonged interval between surger y and RT
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EORTC 22931

334 pts RT alone
(1994-2000) up to 6600/33 fx
0S40%  PFS36% LRC 69% (5y)
high risk* SCC p=0.02 p=0.04 p=0.007
from loral Grade 3/4 FMR' 21%
oroci\gtyhx RT-CT
IarrJ nxyor ' up to 6600/33 fx +
Y CDDP 100mg/m2 D1,22,43
hypopharynx
(atter curative resection) 0S 53% PFS 47%  LRC 82% (5y)
Grade 3/4 FMR' 41%

*Stage III/IV (except T3NO), or T1-2NO-1 with + mar gins, +PNI, +ECE, +VSlI, or oralcavity/oropharynx

primary with +LNs at levels 4-5 TFMR = “functional mucosal reaction”
RTOG 9501
459 pts RT alone
(1995-2000) 6000/30fx - 6600/33 fx
OS 57% DFS 44%  LRC 72% (2y)

high risk* SCC pro9 prooe

p=0.01

from oral Grade 3+ acute 34%, Grade 3+ late 17%
cavity, RT-CT
oropharynx, 6000/30fx - 6600/33 fx +
larynx or CDDP 100mg/m2 D1,22,43
hypopharynx

(after curative resection)

OS 63% DFS 54% LRC 82% (2y)
Grade 3+ acute 77%, Grade 3+ late 21%

* 2 or more LN+, + ECE, + margins

EORTC 22931

RTOG 9501
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RTOG 90-03

1073 patients with squamous cell ca
Enrolled 1991-1997

Stage II-lV SCCa BOT or hypopharynx; stage IlI-
IV SCCa oral cavity, oropharynx, or supraglottic
larynx

Patients with distant metastases excluded

RTOG 90-03

Additional boosts 5 Gy to persistent
primary/nodes allowed

Sequential field reductions required, including
off-cord and cone down

Neck dissection allowed for neck nodes >3 cm
prior to radiotherapy (oncologists’ discretion)

RTOG 90-03

RTOG 90-03

Standard fractionation

L TERRE TERRE DUUEE DO TR e 958 ™

Hyperfractionation
ARREN RENED RRNED NRONN NRREN RERER RRROND 8160 cGy/68 fx
ARREN RENED RRNED NRONN NRREN RERER RRROND 7 weeks

Accelerated fractionation, split course

T n 1 6720 cGyl42 fx
T n Hi 6 weeks
Accelerated fractionation, concomitant boost
FRLEE DD RRRE Ry eeenn 7200 cGyl42 fx
onRRnn nnnns 6 weeks
RTOG 90-03

Balanced pretreatment patient characteristics

88% patients treated without major deviations
from protocol; violations balanced among
treatment groups

Median f/u 41 months (survivors)




RTOG 90-03 RTOG 90-03
Radiobiology

Effective tumor doses (2 Gy/d, / =15): ~ 7000 cGy 2y-LRC

DL DR R R AR R T, oasigre

~1% LRC for
[50 days]
~ 7780 cGy each 1 Gy
ERRRD RRNRN RRNRN RRRND nnnnn nnnnn nnnnn  \effechyggdose
ERRND RRNRN NRNRN NNRNN RNRNN RERRN RRNRN

~ 6560 cGy 7 days
T Hi i
LR I
herefore:
[43 days] ~ 7080 cGy ~1% A RC for each day

LEEEE TRREE DR h i nn trefment shgened

RTOG 90-03 RTOG 90-03
Toxicity Conclusions

Grade 3+ acute Grade 3+ late For locally-advanced head/neck cancers,
hyperfractionation and accelerated
fractionation/concomitant boost are superior to
standard fractionation

Acute (but not late) effects are increased with these
Accelerated/  split 50% 28% regimens

Standard fractionation 35% 27%

Hyperfractionation (" 55% ) 28%

AccC:;rr:ed/ 59% 37% If same treatment duration, increasing effective tumor
0 0 H
concomitant boost - dose improves LRC by ~1%/Gy
Late effects defined If same effective tumor dose, shortening overall
at >90 days from : H
"eatmenyt o treatment time improves LRC by ~1%/day
RTOG 90-03 RTOG 90-03
Conclusions Conclusions — Survival
The majority of patients suffer locoregional failures within The majority of patients die within 5 years, even with

5 years, even with altered fractionation altered fractionation
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Normal Tissue Effects of
Head and Neck Irradiation

# $ Acute Effects and Potential Complications
% &# $ * Mucositis * Fatigue
& S * Dermatitis * Edema
( #&' ¢ Alopecia
$ ## ) * Dysgeusia
* $ ¢ Xerostomia

* Malnutrition and weight loss
¢ Candidiasis

Oral Care for Head and Neck Cancer Normal Tissue Effects of Head & Neck Irradiation
Late Effects and Potential Complications

® Complete dental evaluation with x-rays / panorex

] ) ] Telangectasia and Cataracts
® Extraction of teeth with poor prognosis atrophy of the skin Retinopathy, optic
® Topical fluoride application Subcutaneous fibrosis atrophy & other eye
) o ) and edema injuries
® Saline and soda mouth irrigation q.i.d. Xerostomia Hvoothroid
ypothroidism
® Analgesics, xylocaine viscous for painful mucositis Accelerated dental decay Hypopituitarism
. - ) Soft tissue necrosis ;
® Antifungal agents for monilial infection Osteonecrosis Induction of second
® Pilocarpine for xerostomia Speech & swallowing R n;?"?”:rr'; nelf:.plasms
problems adiation myelitis

® Hydration and nutrition )
Trismus




