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FIGURE 42.2. Coronal anatomy of pathways of spread of primary cancer of the external
auditory canal. Cancer can spread (1) anteriorly through the cartilaginous canal into the
parotid gland, (2) through the concha into the postauricular sulcus, (3) through the tympanic
membrane into the middle ear, (4) posteriorly into the mastoid, (5) into the anterior
mesotympanum to the carotid artery and eustachian tube, (6) into the inner ear through the
round window or otic capsule, (7) along the extratemporal facial nerve into the infratemporal
fossa, and (8) inferomedially into the jugular fossa, carotid artery, and lower cranial nerves.
(Reprinted from Moody SA, Hirsch BE, Myers EN. Squamous cell carcinoma of the external



auditory canal: an evaluation of a staging system. Am J Otol 2000;21[4]:582-588. With
permission.)
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TABLE 42.1 DIAGNOSTIC EVALUATION FOR CARCINOMA OF THE

EAR

History

Physical examination

Otoscopy

Neurologic exam for cranial nerve function
Careful assessment of regional lymph nodes
Laboratory tests

Complete blood count

Blood chemistry

Radiographic studies

High-resolution computed tomography (standard)
Magnetic resonance imaging (selected patients)
Arteriography (optional)

Biopsy

Other studies

Audiclogy testing
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FIGURE 42.3. Normal anatomy of the ear. A-C: Coronal sections. D and E: Transverse sections. BS, brainstem; C,
cochlea; CC, carotid canal; CL, clivus; E, epitympanum; EAC, external auditory canal; ER, epitympanic recess; FC, facial
canal; FO, foramen ovale; FS, foramen spinosum; IAC, internal auditory canal; JB, jugular bulb; LSC, lateral semicircular
canal; LW, lateral wall, epitympanic recess (scutum); MAC, mastoid air cells; MC, mandibular condyle; OS, ossicles; OW,
oval window; PF, posterior fossa; TLA, temporal lobe, anterior portion; TLP, temporal lobe, posterior portion; TMN,
tympanic membrane, normal appearance; TMA, tympanic membrane, abnormally thickened; SS, sphenoid sinus; V,
vestibule. (Courtesy of Robert Gresick, MD, DePaul Health Center, St. Louis, MO.)
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TABLE 42.2 THE AMERICAN JOINT COMMITTEE ON CANCER

AND INTERNATIONAL UNION AGAINST CANCER STAGING
SYSTEM FOR EAR CANCER

Stage Staging Criteria

T Category

Tx Primary tumor cannot be assessed

TO No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor 2 cm or less in greatest dimension with fewer than two high-risk features2

T2 Tumor >2 cm in greatest dimension or tumor any size with two or more high-risk
features?

T3 Tumor with invasion of maxilla, mandible, orbit, or temporal bone

T4 Tumor with invasion of skeleton (axial or appendicular) or perineural invasion of skull
base

N Category

Nx Regional lymph nodes cannot be assessed

NO No regional lymph node metastases

N1 Metastasis in a singly ipsilateral lymph node, 3 cm or less in greatest dimension

N2a Metastasis in a single ipsilateral lymph node, >3 cm but not >6 cm in greatest
dimension

N2b  Metastasis in multiple ipsilateral lymph nodes, none >6 cm in greatest dimension
N3c Metastasis in bilateral or contralateral lymph nodes, none >6 cm in greatest dimension
N3 Metastasis in a lymph node, >6 cm in greatest dimension

i



M Category
MO No distant metastases
M1 Distant metastases

Stage Grouping

0 Tis

| T1

1 T2

1] T3
T1
12
T3

v il
T2
T3
T any
T4
T any

NO
NO
NO
NO
N1
M1
N1
N2
N2
N2
N3

N any
N any

MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
MO
M1

dHigh-risk features for the primary tumor (T) staging include depth of invasion >2-mm thickness,
Clark level = IV, and perineural invasion; anatomic location primary site on ear or hair-bearing lip;

and cells that are poorly differentiated or undifferentiated.

From Edge SB, Byrd DR, Compton CC, et al., eds. AJCC cancer staging handbook. 7th ed. New
York, NY: Springer, 2010. Copyright © 2010 American Joint Committee on Cancer. Reproduced
with permission of Springer International Publishing in the format Book via Copyright Clearance

Center.
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TABLE 42.4 TREATMENT OF CARCINOMA OF THE EXTERNAL

EAR

Modality
Result Surgery Irradiation
Cure at 3 yr57 330/358 (92%)a 141/174 (81%)
Cure at 5 yr3 (78%)
Local control at 2 yr29.50 82/87 (94%)b 60/62 (97%)
Local control at 2 yr48 (86%)c
Local control at 4 yr51 60/61 (99%)
Local control at 5 yr49 128/138 (93%)
Local control at 5 yr48 (79%)°

4Results given as number of successful outcomes/patient population.
bTreatment by Mohs micrographic surgery.
€Included advanced primary tumors.
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FIGURE 42.4. Example of treatment portal for tumor of the middle ear involving the petrous
bone. The mastoid is included in irradiated volume.
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FIGURE 42.6. Computerized isodose distribution for treatment of a middle ear tumor
using a combination of 4-MV photons (20%) and 16-MeV electrons (80%).
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TABLE 42.5 TREATMENT OF CARCINOMA OF THE EXTERNAL
AUDITORY CANAL AND MIDDLE EAR: RECENT LITERATURE

Time
Author Span Published Number Result
Choi et al.84  1990- 2017 32 5-Y-OS: 57%
2013
Gandhi et 2001- 2016 43 5-Y-OS: 30%
al7s 2012
Morita et 1997- 2016 57 5-Y-OS: T1/2 OP: 100%; RT: 81.3%. T3/4
al.76 2015 CRT: 52.1%; OP + CRT: 55.6%.
lhleretal.77 1997- 2015 36 5-Y-OS: 59.4%
2013
Takenakaet 2006 2015 752 5-Y-OS: 57%
al.’8 2013(*)
Xie et al.”? 2004- 2015 41 2-Y-0OS: 56.9%
2012
Shenetal.?? 1983- 2014 247 5-Y-OS: 47.4%
2011
Leong et 2001- 2013 35 5-Y-OS: 48.6%
alst 2012
Prabhu et 1976 2009 30 5-Y-OS: 74%
al.s8 2003
Madsen et 1992- 2008 68 5-Y-OS: 44%
al.2 2001
Ogawa et 1984- 2007 87 5-Y-0S: 55%
al.44 2005
Pemberton 1965—- 2006 123 5-Y-LC: 56%
etal.82 1988
Nakagawa et 1998- 2006 25 For T1/2, 3-Y-OS: 100%; For T3, 5-Y-OS:
al.’0 2004 80%; For T4, 5-Y-OS: 35%
Sarkar et 1987- 2005 41 2-Y-0S: OP + RT: 85%; RT: 19%
al.83 1996
Hashi et al.84 1980 2000 20 5-Y-OS: 59%
1998

*Meta-analysis, for published year
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TABLE 42.6 NORMAL TISSUE DOSE CONSTRAINTS

Structure Constraints

Brainstem Maximum <60 Gy

Spinal cord  Maximum <45 Gy

Cochlea Mean dose <45 Gy

Optic nerve  Maximum <55 Gy

Optic Maximum <55 Gy
chiasm

Lens Maximum <10 Gy

Larynx Mean dose <44 Gy; maximum <66 Gy

Oral cavity Mean dose <35 Gy

Parotid Combined parotid glands mean dose <25 Gy or spare one parotid gland mean
gland dose <20 Gy

Temporal Limit to <70 Gy to reduce osteoradionecrosis chance
bone
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FIGURE 44.1. A: Midsagittal magnetic resonance image (MRI) of the head, showing the
nasopharynx and related structures. B: Axial contrast-enhanced MRI showing a small tumor
in the left fossa of Rosenmiiller (arrow) and normal structures in the rest of the nasopharynx.
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