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Evaluation of the Results of Radiotherapy
for Carcinoma Involving
the External Auditory Canal or Middle Ear
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Purpose: To evaluate the results and significance of radio-
therapy for carcinoma involving the external auditory ca-
nal or middle ear.

Materials and Methods: Six patients underwent radiotherapy.
Five patients had squamous cell carcinoma and one had
ceruminous adenocarcinoma. In addition to radiotherapy, two
patients underwent complete resection, and the other patient
underwent incomplete resection. Total radiation doses ranged
from 30 to 88 Gy 2 Gy/fraction, 5 fractions/week[]
Results: The post-treatment survival period ranged from 8
months to 7 yearB] mean, 3 years, 11 months[J Two patients
treated by radiotherapy alonél doses of more than 60 Gy
lived for more than five years.

Conclusion: The prognosis of patients with advanced can-
cer involving the external auditory canal and middle ear is
generally poor. Based on even this limited clinical experi-
ence, a tumor dose of at least 70 Gy should be delivered for
local control of advanced cancer. To avoid complications,
several plans such as application of the shrinking field tech-
nique are recommended.
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Table 10 Patient characteristics

case age sex symptom site pathology image finding stage
1 65 F Otorrhea Otalgia It ME SCC] PDO MDO bone infiltratiof] +0 T3N1MO
bone infiltration] +0J
2 78 M Otorrhea rt ME SCCI MDO WDO extension to TMI +0 T4NOMO
extension to parotid gland] +0
3 65 M Otorrhea tEAC  SC@ MDOWDO bone infiltratiofl +L] T3NIMO
extension to TMI +0
4 49 F Otorrhea facial nerve palsy It EAC SCC bone infiltratiof +0 T2N1MO
O o O Otorrhea rt EAC SCC bone infiltratiofd +0 T2NOMO
5 71 F Otorrhea rt EAC SCaI wbO bone infiltratiof] +0 T1INOMO
6 73 F Otorrhea It EAC cerminous AC bone inflitratiof] +0 T2NOMO

M: male, F: female, ME: middle ear, EAC: external auditory canal, PD: poorly differentiated, MD: moderately differentiated, WD: well differentiated, AC:
adenocarcinoma, TMJ: temporomandibular joint

Table 20 Treatment results

case portal§] dose intervals surgery chemotherapy prognosis outcome
lateral one portdll 62Gy[# . PEP5mg x 5 days alive
1
+oblique one portall 8Gy[# 1 month biopsy only +CBDCA450mg 7years recurrencé] -0
lateral one portdll 40GyO] 5 years died due to
2 +angled three portal§] 24Gy[# 4 months biopsy only O-0 6 months cerebral infarction
+angled three portal§] 24GyC## recurrencél -0
lateral one portall 30Gy[] _ mastoidectomy _ ;
+oblique one portal] 30Gy(] 0o-o 0 pre-radiation(] 0o-0 10months  died to local recurrence
lateral one portdll 34GyO _ . _ :
+oblique one portall 26Gy ¥ 0o-0o biopsy only 0-0 8 months died to local recurrence
O oblique one portall 600Gy o-o biopsy only 0o-0 8 months died to local recurrence
_ sleeve resection _ 3 years ; _
5 orthogonal two portall 50GyO o-0o O pre-radiations] 0o-0 4 months alive recurrencél -0
_ external sleeve _ 5 years ; _
6 lateral one portdll 30Gy[] 0o-0o resectio] post-radiationd 0o-0 11months alive recurrencél -0

#: shrinking field, ##: additional irradiation, PEP: Peplomycin, CBDCA: Carboplatin

Table 30 General policies for treatment of carcinomas of the external, middle, or inner ear

Tumor Extent Treatment

T1 Carcinoma of the external auditory canal*invasion of the cartilaginous portion of  Sleeve resection or local radiation therapy alone
the canal or pinn&l no involvement of the bony canal or tympanic membrancel

T Tumor of the external auditory canal with minimal invasion of the bony canal Extended sleeve resection with or without postoper-
or extension to tympanic membrane rative radiation therapy, depending on margins

T3 Technically resectable cancers that extended beyond the EAC, including tu- Subtotal temporal bone resction and postoperative
mors of the middle ear and mastoid radiation therapy
Technically unresectable tumol] extension to apex of petrous bone, caver- Radiation therapy] or no treatment

T4 nous sinus, internal audiotory canal, internal carotid artery, middle or poster-
ior cranial fossa, C1 or C2, base of occiput
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Fig. 10 CT scan obtained before radiotherapy.
Case 20 78-year-old-male patient. right soft tissue infiltration
demonstrated.
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Fig. 20 CT scan obtained one month after radiotherapy of 64 Gy.
Case 200 78-year-old-malé&] same patient[] soft tissue mass was
decreased in size.
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Fig. 30 CT scan obtained three months after radiotherapy of 64 Gy.
Case 20 The recurrent lession was demonstrated ] White arrowd
part showing recurrence.

@ Target reference point
80%isodose curve

= Target volume

® |socentel] Target reference point0

80%isodose curve
. Target volume

Fig. 40 Isodose distribution from the one right lateral portal was
shown.
Case 2] 78-year-old-male patient.
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Fig. 50 Isodose distribution from the three right-angled portals.
Case 2[] 78-year-old-male patient.

ooooo0 0e20 0O 130



gooooooso 743

oooooboOooobobeocnD7ocyDDOOOODOOODOO
Pfreundner 0000000000000 ODOODOOOCOO
O70Gy0 000000000 EmamiDOOO0OO0OO
goooooooooooooooooboooooooo
gooboooooooooooooooboooooooo
0 osseq
goooboooooooooooooooboooooooo
goooooooooooooooooboooooooo
oooooooot
goooooooooooooooooboooooooo
oo000b0o0000000000o0o0o0o0oeoGcynd
gooboooooooooooooooboooooooo
O00O000O0OO0highriskOOOOOOOOOOOOOO
OO0000O0highriskOOOODOOv7oGyo OOOOO
000000000 10highriskOODOOOOOOO70Gy
gooooooovooooOoobbOObOOO0oO0oOo0oOoooo

00000T4000000 2000000e64Gy0000
004000000000024Gy000000O0O high risk
go0ooooooosseyoooooooooosoooo
gobooo0o0ooooooooooooooooDbooo
oooooooo
gobOoOocOooooooooooooOboOoOoOoOobOooo
gobOoOocOooooooooooooOboOoOoOoOobOooo
gobooo0o0ooooooooooooooooDbooo
gobooo0o0ooooooooooooooooDbooo
gobooo0o0ooooooooooooooooDbooo
000000000 Oshrinking fieldDOOOOO0OOOO
gobOoOocOooooooooooooOboOoOoOoOobOooo
ooooooomMmRTOOOOO0O0000000IMRTOO
gobooo0o0ooooooooooooooooDbooo
gobooooooobooooooobooooooog

oogoo

1[Hussey DH, Wen BC: The temporal bone, External auditory
canal, middle ear, and Paragangliomatd] In[Cox JD ed : MOSS’
Radiation Oncology 7th ed. 260-279, 1994, Mosby, St.Louis

2[Pfreundner L,Schwager K,Willner J,et al: Carcinoma of the
external auditory canal and middle ear. Int J Radiat Oncol Biol
Phys 44: 777-788, 1999

305tell PM,McCormick MS: Carcinoma of the external auditory
meatus and middle ear: Prognostic factors and a suggested stag-
ing system. J Laryngol Otol 99: 847, 1985

4[Arriaga M,Curtin H,Takahashi H: Staging proposal for exter-
nal auditory meatus cancinoma based on preoperative clinical
examination and computed tomography findings. Ann Otol
Rhinol Laryngol 99: 714-721, 1990

50nternational Union Against cancer; Head and neck tumors.
L.H.Sobin and Ch.Wittekind ed: TNM classification of Malig-
nant Tumors 5 th ed. 17-50, 1997, Wiley-Liss, New York(

6CEmami B,Lyman J,Brown A, et al: Tolerance of normal tissue
to therapeutic irradiation.Int J Radiat Oncol Biol Phys 21: 109-
122, 1991

70Wang CC: Radiation therapy in the management of carcinoma
of the external auditory canal,middle ear or mastoid. Radiol-

00 140 110 250

ogy 116: 713-715, 1975

siidfiiooooooooooooooooooooog
Jo00ooooogon e0169-79, 1994

9[Burman C,Kutcher GJ,Emami B et al: Fitting of normal tissue
tolerance data to an analytic function.Int J Radiat Oncol Biol
Phys 21: 123-135, 1991

100Boland J:The management of carcinoma of the middle
ear.Radiology 80: 285, 1963

1100 ederman M: malignant tumors of the ear. J laryngolog Otol
79: 85-119, 1965

12[Binha P,Aziz H:Treatment of carcinoma of the middle ear.
Radiology 126: 485-487, 1978

13[Nadol JB,Schukneght HF :Obliteration of the mastoid in the
treatment of tumors of the temporal bone. Ann Otol Rhinol
Laryngol 93: 6-12, 1984

14[Wang CC, Doppke K: Osteoradionecrosis of the temporal bone-
consideration of nominal standard dose. Int J radiat Oncol Biol
Phys 9: 881-883, 1976

15[Ramsden RT,Bulman CH,Lorigan BP: Osteoradionectosis of
the temporal bone. J Laryngol Otol 84: 941-955, 1975

17



