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Introduction

Primary malignant tumours of the external auditory 
canal (EAC) are rare. They are associated with a 
poor prognosis because they are often diagnosed at 
an advanced stage. The survival rate for EAC 
tumours correlates closely with the extent of tumour 
involvement.1-4 Because of the difficulties associated 
with preoperative evaluation of temporal bone 
tumour involvement, there has been little research 
regarding the most effective treatment procedures 
for these tumours. Nevertheless, the preoperative 
evaluation and surgical approach has evolved 
significantly with the development of en bloc 
resections, particularly for advanced temporal bone 
carcinomas.1,3,5 Appropriate surgical planning is 
based on knowledge of the patterns of tumour 
invasion and radiologic assessment; however, an 
evaluation system to aid the surgeon in selecting 
the optimal approach for these regions is lacking.2,4 
The current study assesses the survival correlation 
between the staging and pathological tumour 
characteristics of 23 patients with newly diagnosed 
carcinomas of the EAC, particularly those that had 
resectable tumours.

The goal of this study was to develop a system to 
assess the survival rates of patients with advanced 
tumours of the EAC. This study assessed the 
accuracy of an evaluation in determining the most 
appropriate treatment for EAC carcinomas and 
compared these results with the histopathological 
characteristics of these tumours.

Materials and methods

Patients

During the 20-year period from 1992 to 2012, 23 
patients with EAC carcinomas were treated at our 
institution. All patients had a histological diagnosis 
of carcinoma of the EAC. We analyzed factors 
affecting the survival rate, such as staging, 
pathological types, and treatment procedures.

At initial presentation, the primary tumours were 
classified as T1 (n = 6), T2 (n = 4), T3 (n = 5), and T4 
(n = 8) using the Pittsburgh staging system for 
squamous and non-squamous cell carcinoma.6 Pre-
therapeutic staging included radiological studies 
in  all patients: chest radiographs, computed 
tomography (CT) scans, and magnetic resonance 
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Treatment and patient outcome

Eighteen patients (82.7%) underwent surgical 
therapy. The surgical procedures for these patients 
consisted of total canal resection (n = 11), lateral 
temporal bone resection (n = 4), and subtotal 
temporal bone resection (n = 3). A superficial 
parotidectomy and supraomohyoidal neck dissec
tion were performed for stage III and stage IV 
tumours, respectively, and resection of the 
mandibular joint was undergone as we describe 
later. The condylar process should be removed 
along with the soft tissue around the anterior canal 
wall if the preoperative CT demonstrates an 
anteroinferior canal wall defect of > 2 mm.7 
Additionally, surgical resection with consecutive 
chemoradiotherapy (CRT) was performed in 
1 patient, and 7 patients received postoperative 
radiotherapy (RT). Three patients with unresectable 
T4 disease (13.0%) received CRT, including 
1 patient with superselective intra-arterial CRT. 
One patient (4.3%) with stage T4 disease and poor 
general condition received RT alone. The irradiation 
dose ranged from 50 to 66 Gy, and was administered 
in fractions of 2 Gy/day.

The Kaplan-Meier survival outcomes are 
summarized in Figure 1. The 5-year overall survival 
(OS) of the study participants was 75.2% and their 
10-year OS was 60.2%. The 5-year and 10-year OS 
for stage I were each 100%; for stage II, both were 
75%; for stage III, 100% and 0%, respectively; and 
for stage IV, 33.3% and 0%, respectively. There 
was no statistically significant difference among 
the four stage groups, although stage IV had a 

imaging (MRI) of the head and neck. We defined 
unresectable cases as those with tumour infiltration 
to the apex of the petrosal bone around the internal 
carotid artery, dural invasion, or metastatic tumours. 
None of the patients in the current study had neck 
nodes or distant metastases.

Overall survival was calculated using the 
Kaplan-Meier method. The log-rank test was used 
to compare survival between different groups 
of  patients. We considered p < 0.05 statistically 
significant. The statistical software package Stata 
Software version 11 (Stata Corporation, College 
Station, Texas) was used to analyze the data.

Results

Clinical characteristics

Eleven adult men and 12 women with carcinoma of 
the EAC were treated at our institution from 1992 
to 2011. The mean age was 62.9 years (range, 24-
82 years).

The most common presenting symptom was 
otorrhea (11 patients), and all patients had masses 
involving the EAC. Otalgia occurred in 7 patients, 
while facial or cranial nerve paralysis was not 
observed in any patient in the study. The median 
time interval between presenting symptoms and 
diagnosis was 14.4 months (range, 1-60 months). 
Four patients had a history of chronic otitis media 
and two had a history of otitis externa; none had 
previous irradiation of the head and neck region. 
There were 16 cases (69.6%) of right-sided EAC 
carcinoma.

Clinical staging and pathology findings

Six patients (26.1%) had stage I, 4 (17.4%) had 
stage II, 5 (21.7%) had stage III, and 8 (34.8%) had 
stage IV disease.

Histological diagnoses were squamous cell 
carcinoma (SCC) in 16 patients (69.6%), adenoid 
cystic carcinoma (ACC) in 5 patients (21.8%), 
basal cell carcinoma (BCC) in 1 patient (4.3%), and 
verrucous carcinoma (VC) in 1 patient (4.3%). The 
histological differentiation of SCC was well-
differentiated tumours in 13 patients (81.2%) and 
moderately differentiated tumours in 3 patients 
(18.8%). No patients (0.0%) had poorly differen­
tiated tumours.

Figure 1
Overall survival of all patients in the series
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with surgery alone; 100% and 88.9% for patients 
that received postsurgical RT or CRT (RT/CRT); 
and 0% and 0% for patients that received RT/CRT 
alone. The surgical treatment groups differed sig
nificantly versus the unresectable patients group. 
The prognosis of the surgery alone group was 
significantly better than that of the RT/CRT alone 
(unresectable) group (p = 0.0004). Similarly, the 
prognosis of the RT/CRT after surgery group was 
significantly better than that of the unresectable 
group (p = 0.0001). The postoperative RT/CRT 
group and the consecutive treatment group did not 
differ significantly, although the latter had a slightly 
better prognosis (Figure 5).

slightly worse prognosis than the other three stages 
(Figure 2). The respective 5- and 10-year OS of 
patients with SCC were of 61.5% and 41.0%, 
compared with 100% and 100% for the combined 
group of patients with ACC, BCC, and VC. 

There were significant differences between the 
two groups of pathological types (Figure 3). Those 
with well-differentiated SCC exhibited a respective 
5- and 10-year OS of 60.0% and 41.0%, and patients 
with moderately differentiated SCC exhibited a 
2-year OS of 66.7%. There were no significant 
differences between the two groups of pathological 
types (Figure 4). The prognosis for SCC patients 
was relatively poor compared with the combined 
group of patients with ACC, BCC, and VC 
(p = 0.0462). The respective 5- and 10-year OS 
were 100% and 75.0% for patients that were treated 

Figure 2
Overall survival of all patients according to Pittsburgh stage

Figure 4
Overall survival with respect to the degree of tumour 
differentiation. w/d: well-differentiated, m/d: moderately 
differentiated.

Figure 3
Overall survival for patients with SCC vs. the combined group 
of patients with ACC, BCC, and VC. Figure 5

Overall survival in the treatment groups. RT/CRT: radio
therapy/chemoradiotherapy alone, OPE: operative treatment 
alone, OPE + RT/CRT: operative treatment combined with 
postoperative radiotherapy/chemoradiotherapy.
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temporal bone tumour involvement, there is no 
universally accepted treatment procedure or sur
gical approach for these tumors. Much of the 
currently available information is extrapolated 
from EAC carcinomas treated with other surgical 
approaches or with CRT/RT.1-5,8-10

We staged our patients according to the 
Pittsburgh staging system6 to ensure that our results 
were comparable with other published reports. We 
applied this staging system to patients with SCC in 
addition to other tumours. We also compiled data 
on individual patients for further analysis (Table 1). 
We were unable to find any significant difference 
among the four stage groups, although stage IV had 
a slightly worse prognosis. There were only four 
patients in stage II; one of these died of an unrelated 
disease (acute lymphatic leukemia), and the other is 

At the time of writing, 17 patients (73.9%) were 
alive and 6 patients (26.1%) had died (4 of their 
original disease and 2 from unrelated diseases). 
Information about patients’ survival status was 
obtained after a median follow-up period of 
57.5 months (range, 7-151 months).

A summary of the characteristics of the 
23 patients with carcinoma of the EAC is provided 
in Table 1.

Discussion

Carcinoma of the EAC is a relatively rare disease, 
with an incidence of approximately one person 
per  million per year.1 Because of the difficulties 
associated with the preoperative evaluation of 

Table 1
Summary of the clinical and pathological characteristics of 23 patients with carcinoma of the external auditory canal (EAC)

No. Age (y)/Sex Side TNM Pathology Surgery CRT or RT Postoperative 
RT

Recurrence 
(mo)

Last status

1 82/M R T1N0M0 ACC TCR – none – NED
2 73/F R T1N0M0 BCC TCR – none – NED
3 56/M L T1N0M0 VC TCR – none – NED
4 24/M L T1N0M0 ACC TCR – none M (83) NED
5 85/M R T1N0M0 w/d SCC TCR – none – NED
6 62/M R T1N0M0 m/d SCC TCR – none – NED
7 71/M L T2N0M0 w/d SCC TCR – 50 Gy – NED
8 36/F L T2N0M0 w/d SCC TCR – 50 Gy – NED
9 76/F R T2N0M0 w/d SCC TCR – none – NED
10 85/F R T2N0M0 w/d SCC TCR – 60 Gy – DUD
11 62/F R T3N0M0 w/d SCC TCR – 60 Gy – NED
12 61/F R T3N0M0 m/d SCC LTBR – CRT 60 Gy N (19) NED
13 63/M R T3N0M0 ACC LTBR – none – NED
14 51/F R T3N0M0 w/d SCC LTBR – 66 Gy – NED
15 71/M R T3N0M0 w/d SCC LTBR – none – NED 
16 39/F L T4N0M0 w/d SCC STBR – 66 Gy – NED
17 34/F R T4N0M0 ACC STBR – 66 Gy – NED
18 64/M R T4N0M0 w/d SCC STBR – none – DUD
19 65/M R T4N0M0 w/d SCC – 60 Gy – – DOD
20 61/F R T4N0M0 w/d SCC – 66 Gy – – DOD
21 70/F R T4N0M0 w/d SCC – 60 Gy – – DOD
22 78/M R T4N0M0 m/d SCC – 60 Gy – – DOD
23 76/F R T4N0M0 w/d SCC – 60 Gy – – DOD

ACC: adenoid cystic carcinoma, BCC: basal cell carcinoma, VC: verrucous carcinoma, SCC: squamous cell carcinoma, w/d: well 
differentiated, m/d: moderately differentiated, TCR: total canal resection, LTBR: lateral temporal bone resection, STBR: subtotal 
temporal bone resection, CRT: chemoradiotherapy, N: neck lymph node recurrence, M: distant, NED: no evidence of disease, DUD: 
died of unrelated disease, DOD: died of original disease.
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RT therapy was available, with a resultant poor 
prognosis. We considered EAC carcinomas unre
sectable if they had invaded the carotid artery or 
if middle or posterior fossa invasion were evident. 
It is well known that RT alone is inadequate as 
a  primary therapy regardless of disease stage; 
most  patients treated in this manner present with 
rapid locoregional recurrences.16 However, this 
statement may pertain to small subsets of tumours, 
since most patients treated with primary RT have 
either early or advanced lesions. Additionally, most 
subjects include tumours of different histological 
types and a presumed variable response to RT.16 
Our subjects’ results support the inadequacy of 
primary RT; each of 5 patients (unresectable cases) 
that received RT alone experienced a rapid local 
recurrence at 5 or 6 months, despite receiving a full 
dose of RT.

Although our experience with advanced disease 
was limited, in 5 patients with stage III disease and 
8 patients with stage IV disease, en bloc resection 
followed by adjuvant CRT/RT offered an excellent 
chance of survival. Even those patients that were 
at  an advanced stage and received combination 
therapy had cure rates of 100%. It appears that 
initial surgery with en bloc resection is the key to 
the successful treatment of EAC carcinomas.

The cases presented in this study illustrate that 
local treatment is the most important factor when 
treating carcinomas of the EAC, especially when 
considering the histological type and resectability 
of the tumours. However, additional studies are 
required to determine the optimal evaluation system 
for treating tumours in this region.

In conclusion, we have reported the clinical 
outcomes of EAC carcinomas treated in our 
hospital. Our results imply that complete resection 
is the treatment of choice. Patients with advanced 
stage disease or SCC should be considered for more 
aggressive operations and adjuvant treatment. 
Many authors have reported that postoperative RT 
was not an alternative to complete resection.16,17 
However, the efficacy of this requires further 
studies and meta-analysis, owing to the small 
number of patients in our series.
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free of disease. The small number of patients in 
stage II precluded meaningful analysis.

SCC is the most frequent histological type arising 
in the EAC. SCCs are generally associated with 
more aggressive progression and a worse prognosis 
than other tumours of the EAC, and are similar to 
tumours of the other head and neck regions.1-5 In the 
current study, the respective survival outcomes (5-
year and 10-year OS) were 61.5% and 41.0% for 
SCCs, and 100% and 100% for the combined group 
of patients with ACC, BCC, and VC. The two 
groups of pathological types differed significantly 
(Figure 3). The prognoses of SCCs were relatively 
poor compared with the combined group with ACC, 
BCC, and VC (p = 0.0462). The results from the 
SCC patients suggest that patients with this his
tological diagnosis may require more aggressive 
treatment, even with complete resection. The his
tological differentiation of the tumour appears to be 
an important prognostic indicator. In a previously 
reported series, Moffat et al.11 analyzed outcome in 
relation to the histological subtypes of this tumour, 
and reported that poorly differentiated SCCs were 
associated with poorer outcomes. However, we 
were unable to make any meaningful analysis 
among our series without considering the degree of 
histopathological differentiation.

Prasad and Janecka12 reported that the 5-year OS 
was approximately 50% for patients with carcinoma 
confined to the EAC and 20-30% for carcinoma 
involving the middle ear. Only 2 of 31 patients 
with  carcinoma extending beyond the middle ear 
space survived more than 5 years. These tumours 
are usually diagnosed late, as initial symptoms 
are  similar to those of other benign diseases. 
Furthermore, there is a lack of clear anatomical 
barriers to prevent tumour extension. Prognosis 
depends upon the tumour stage, resectability, the 
presence of positive neck nodes, facial paralysis, 
and intracranial extension with invasion of the 
dura.13 Recently, Higgins et al.14 reported that 
preoperative facial nerve weakness predicts a 
prognosis more similar to advanced disease, 
specifically T4 disease as staged by the Pittsburgh 
staging system.15 However, facial or cranial nerve 
paralysis was not obeserved in any patient in our 
study.

Treatment of EAC carcinomas is generally based 
on a combination of surgery and CRT/RT. However, 
combination therapy was not possible for 
unresectable cases in the present study; only CRT/
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