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Abstract. Adenoid cystic carcinoma (ACC) of the external 
auditory canal (EAC) is a rare tumor. The present study aimed 
to describe the clinical features and survival of patients with 
ACC of the EAC. The present retrospective study included 
23 patients (mean age, 51.4±15.4 years; 12 males) diagnosed 
with ACC of the EAC between January 2010 and September 
2017 at The First Affiliated Hospital of The Third Military 
Medical University (Chongqing, China). The median disease 
course was 24 months. The presenting features were earache 
in 16 patients, otorrhea in 7 patients, hearing loss in 5 patients, 
feeling of aural fullness in 2 patients and EAC mass in 
4 patients. Tumor stage was T1 in 13 patients, T2 in 3 patients, 
T3 in 3 patients and T4 in 4 patients. Among patients with T1 
tumors, 5 underwent en bloc external EAC resection; 3 under‑
went local EAC resection; 1 underwent en bloc EAC resection 
and superficial parotidectomy; 1 underwent subtotal temporal 
bone resection for postoperative recurrence; Among patients 
with T4 tumors, 1 underwent extended temporal bone resec‑
tion, right parotidectomy, right resection of middle cranial 
fossa tumors and right resection of temporomandibular joint 
capsule. 1 underwent subtotal temporal bone resection. Among 
these 15 patients who underwent surgery, 2 received postop‑
erative radiotherapy, 1 received postoperative chemotherapy, 
5 received postoperative chemo‑radiotherapy, and 7 did not 
receive postoperative chemo‑radiotherapy. The 3‑ and 5‑year 

cumulative survival rates of the 23 patients were 47.8% and 
17.4%, respectively. Survival may have been improved in 
patients who received postoperative chemo‑radiotherapy and 
early diagnosis may be the key to improving survival.

Introduction

Adenoid cystic carcinoma (ACC) of the external auditory canal 
(EAC) is an extremely rare tumor characterized by an aggres‑
sive clinical behavior and high risk of lymphatic spread (1). 
Primary cancers of the EAC are rare, and most are squamous 
cell carcinomas (80%), with ACC accounting for 5% (2‑5). 
The incidence of ACC of the EAC is low; however, it has high 
recurrence and distant metastasis rates (6‑10).

The clinical symptoms of EAC carcinoma may be non‑specific 
and generally manifest as hearing loss, EAC masses, otorrhea, and 
earache. Although early intermittent earache is the most common 
type of complaint in patients with EAC carcinoma, infection and 
otorrhea is not rare among some elderly patients (1,11). Therefore, 
early diagnosis is often missed, and the carcinoma may be 
misdiagnosed as chronic otitis media, external otitis and benign 
neoplasms of the external ear canal (12).

Surgery is the main treatment method for ACC of the EAC, 
followed by radiotherapy. Nevertheless, surgery and radio‑
therapy are associated with substantial morbidity (13,14) and a 
high risk of recurrence in cases of incomplete excision (4). ACC 
of the EAC is associated with perineural and bone invasion, 
and a high risk of direct intracranial extension (4). Recurrence 
may be observed several years after surgery, and mortality has 
been mainly attributed to lung metastasis (4,15,16).

To the best of our knowledge, only a few reports have 
included >3 patients with ACC of the EAC (4,15‑17), with 
other studies being reports of single cases (11,18‑26). Due to 
the rarity of the disease, the natural course and treatment of 
ACC of the EAC remain poorly understood, and there are no 
guidelines for the diagnosis and management of this malig‑
nancy. Therefore, the aim of the present study was to review 
the clinical features of patients with ACC of the EAC who were 
diagnosed and managed at a single center. It was anticipated 
that the results may improve the knowledge of this disease and 
guide diagnosis and treatment strategies to improve patient 
outcomes.

Clinical experience of 23 cases of adenoid cystic 
carcinoma of the external auditory canal

XIAOJUN JIANG1*,  LIFENG JIA2*,  XUEYUAN ZHANG2,   
CHENG ZHONG2,  FENG TANG2,  XIAOLING CHEN2  and  WEI YUAN2

1Department of Otolaryngology Head and Neck Surgery, Chongqing Renji Hospital, University of Chinese Academy of 
Sciences (Chongqing Fifth People's Hospital), Chongqing 400062; 2Department of Otolaryngology Head and Neck Surgery, 

The First Affiliated Hospital of The Third Military Medical University, Chongqing 400038, P.R. China

Received August 14, 2019;  Accepted April 24 2020

DOI: 10.3892/ol.2020.12005

Correspondence to: Dr Wei Yuan, Department of Otolaryngology 
Head and Neck Surgery, The First Affiliated Hospital of The Third 
Military Medical University, 30 Gaotanyan Street, Chongqing 400038, 
P.R. China
E‑mail: weiyuan175@sina.com

*Contributed equally

Abbreviations: ACC, adenoid cystic carcinoma; EAC, external 
auditory canal; CK, cytokeratin

Key words: adenoid cystic carcinoma, external auditory canal, surgery, 
parotidectomy, misdiagnosis, case series



JIANG et al:  EXTERNAL AUDITORY ADENOID CYSTIC CARCINOMA2

Materials and methods

Study design and patients. The present retrospective study 
included patients diagnosed with ACC of the EAC between 
January 2010 and September 2017 at the Department of 
Otorhinolaryngology–Head and Neck Surgery, The First 
Affiliated Hospital of The Third Military Medical University 
(Chongqing, China). The present study was approved by the 
Ethics Committee of the Southwest Military Hospital of the 
Military Army Medical University. The requirement of informed 
consent was waived due to the retrospective nature of the study.

Clinical information of the patients was retrieved from the 
hospital databases. The patients were identified using ‘malig‑
nant tumors of the EAC’ as the search criterion. As ACC is 
primarily diagnosed on the basis of pathological examina‑
tion (27), data retrieved using the above search criterion were 
then manually screened to identify patients who had a final 
diagnosis of ACC of the EAC. Patients diagnosed with ACC 
originating in the EAC (excluding ACC invading the EAC but 
originating from outside it) and those who were diagnosed and 
treated at the aforementioned hospital were included in the 
study. Patients with incomplete medical records were excluded 
from the present study. All pathologic slides were reviewed to 
confirm the diagnosis in all cases. Pathological examination 
was performed via HE staining and immunohistochemistry 
analysis was performed by pathologists from the Department 
of Pathology, The First Affiliated Hospital of the Third 
Military Medical University (Chongqing, China).

TNM staging. All patients were staged according to the 
Pittsburgh staging criteria modified by Moody et al in 
2000 (28). T1N1 tumors were considered as stage 3. T2‑4N1 
tumors were considered as stage 4. All stages were final stages 
after surgery.

Treatment. Local resection, en bloc EAC resection or subtotal 
temporal bone resection were performed for patients with 
early‑stage cancer. Subtotal temporal bone resection or 
extended subtotal temporal bone resection were performed for 
patients with advanced‑stage cancer. A total parotidectomy 
was performed for tumors that exhibited advanced invasion 
of the anterior wall of the EAC. A superficial parotidectomy 
was performed if enhancing masses were found in the parotid 
gland by enhanced CT. Temporomandibular joint or mandib‑
ular branch resection was also performed if imaging identified 
mandibular condyle or temporomandibular joint involvement. 
For tumors involving the meninges, the lesion was completely 
resected, and abdominal fat was used to fill the cavity. The 
facial nerves were resected if facial nerve involvement was 
identified during imaging or surgery. The patients received 
75 mg/m2 docetaxel and 80 mg/m2 cisplatin on day 1 of each 
21‑day cycle. After two cycles, local radiotherapy (33 frac‑
tions) was performed using a dose of 70 Gy for the GTV 
(tumor target area), 60 Gy for the CTV1 (high‑risk clinical 
target area) and 54 Gy for the CTV2 (low‑risk clinical target 
area). The patients received two cycles of chemotherapy after 
the end of radiotherapy.

Follow‑up. Routine follow‑up was performed once a month in 
the first year, once every 3 months in the second year, once 

every 6 months in the third year and once a year thereafter. 
The patients were instructed to visit the hospital when they felt 
indisposed. A biopsy was performed when a new lesion was 
found by imaging. Recurrence was defined as biopsy results 
exhibiting ACC. Follow‑up was ceased on June 1, 2018.

Statistical analysis. Statistical analysis was performed using 
SPSS 19.0 software (IBM Corp.). The Kaplan‑Meier method 
was used for survival analysis. Continuous variables are 
presented as the mean ± standard deviation. Categorical vari‑
ables are presented as numbers and percentages.

Results

Patient characteristics. Among 479 patients diagnosed 
with malignant tumors of the EAC during the study period, 
23 patients (4.8%) were diagnosed with ACC of the EAC and 
included in the present analysis. There were 12 males and 
11 females. The follow‑up duration ranged between 2 and 
81 months (median, 39 months). A total of 3 patients were lost 
to follow‑up (13.0%). The age at diagnosis ranged between 31 
and 78 years (mean, 51.4±15.4 years). Fig. 1 illustrates overall 
survival. The demographic and clinical characteristics of the 
patients are presented in Table I. The initial symptoms were 
earache in 16 patients, otorrhea in 7 patients, EAC mass in 
4 patients, hearing loss in 5 patients, and a feeling of aural 
fullness in 2 patients (Table II). The staging of all patients was 
determined based on CT and MRI findings, intraoperative 
findings, and postoperative pathological reports. The 23 ACC 
of the EAC cases were classified according to the Pittsburgh 
staging system (6,10). There were 13 (56.5%) cases with T1, 3 
(13.0%) cases with T2, 3 (13.0%) cases with T3 and 4 (17.4%) 
cases with T4 (Table III). 

Fig. 2 presents the pathology images of patient 2. Fig. 2A 
(H&E staining) shows the typical cribriform structure of 
ACC. Most of the empty spaces were round or oval pseu‑
doglandular cavities; the lumens varied in diameter and 

Figure 1. Overall survival of patients with adenoid cystic carcinoma of the 
external auditory canal.
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were uniformly basophilic. Fig. 2B and C illustrate the 
immunohistochemistry results for CD117 and CK, respec‑
tively. CD117 was localized on the glandular epithelial cell 

Table I. Detailed patient data.

Patient Age  Pittsburgh Disease coursea,  Follow‑up and
no. (years)/sex Symptom stage months Treatment outcome (months)b

  1 75/F Earache T3N0M0 1 None A (36)
  2 36/F Fester, mass T1N0M0 240 En bloc EACR+CT A (24)
  3 40/F Earache, otorrhea T3N0M0 1 En bloc EACR A (6)
  4 67/F Earache, otorrhea T1N0M0 72 Local EACR LR (24); A (30)
  5 34/M Otorrhea T1N0M0 6 None A (60)
  6 46/F Mass T1N0M0 120 Local EACR LR (30); A (30)
  7 75/F Earache T2N0M0 24 None DWD (5)
  8 59/M Earache, otorrhea T1N0M0 12 None A (30)
  9 60/F Earache T1N0M0 24 None DWD (2)
10 51/M Earache T4N1M0 36 None DWD (6)
11 50/F Hearing loss, aural T4N0M0 6 ETBR+TP+RT+CT DM (12); 
  fullness    DWD (14)
12 42/M Earache T4N0M0 24 None DWD (7)
13 62/M Mass, hearing loss T1N0M0 11 Local EACR+RT LFU (3)
14 61/M Earache, hearing loss,  T3N0M0 36 None LFU (3)
  otorrhea
15 32/F Earache, hearing loss T1N0M0 84 En bloc EACR+RT+CT A (48)
16 31/M Aural fullness T1N0M0 2 En bloc EACR+RT A (36)
17 78/M Otorrhea, earache, mass T2N0M0 120 RM A (48)
18 42/F Earache T1N0M0 8 En bloc EACR+SP+ A (18)
     RT+CT
19 37/F Earache T1N0M0 36 En bloc EACR+RT+CT A (72)
20 47/M Earache, facioplegia,  T4N0M0 84 STBR+RT+CT A (30)
  vertigo
21 65/M Hearing loss, otorrhea T2N0M0 24 RM LFU (3)
22 40/M Earache T1N0M0 12 En bloc EACR A (60)
23 52/M Earache T1N0M0 36 STBR A (24)

aDisease course is defined as the time from symptom occurrence to diagnosis. bNumbers in parentheses indicate the time (months) before the 
outcome occurred. F, female; M, male; RM, radical mastoidectomy; EACR, external auditory canal resection; SP, superficial parotidectomy; 
STBR, subtotal temporal bone resection; ETBR, extended temporal bone resection; TP, total parotidectomy; RT, radiotherapy; CT, chemotherapy; 
A, alive; LR, local/regional recurrence; DM, distant metastases; DWD, dead with disease; DUC, dead with unknown cause; LFU, lost to follow‑up.

Table II. Clinical symptoms.

Symptoms Cases Percentage

External auditory canal masses   4 11.1
Earache 16 44.4
Otorrhea   7 19.4
Facioplegia   1   2.7
Hearing loss   5 13.9
Ear aural fullness   2   5.6
Vertigo   1   2.7

Table III. Tumor staging.

TNM staging Cases Percentage

Tumor size   
  T1 13 56.5
  T2   3 13.0
  T3   3 13.0
  T4   4 17.4
Lymph node metastasis   
  N0 22 95.7
  N1   1 4.3
Distant metastasis   
  M0 23 100.0
  M1   0 0

TNM, tumor‑node‑metastasis. 
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membrane, whereas CK was localized in the cytoplasm. Both 
markers were strongly positive. Fig. 3 illustrates representa‑
tive images of the three subtypes of ACC. The illustrated 
pathological images were obtained from the Department of 
Pathology, The First Affiliated Hospital of the Third Military 
Medical University (Chongqing, China).

Among the 23 patients, 8 patients declined surgery, and 
the remaining 15 patients underwent surgery under general 
anesthesia. Among these 15 patients, 1 patient had T4 disease 
and underwent subtotal temporal bone resection, another 
patient with T4 underwent extended temporal bone resec‑
tion, right parotidectomy, right resection of middle cranial 
fossa tumors and right resection of temporomandibular 
joint capsule. One patient with T3 underwent en bloc EAC 
resection and 2 patients with T2 underwent radical mastoid‑
ectomy. The remaining 10 patients had T1 disease, of which 
5 patients underwent en bloc EAC resection, 3 underwent 
local EAC resection, 1 underwent en bloc resection of EAC 
and superficial parotidectomy, and 1 underwent subtotal 
temporal bone resection for postoperative recurrence after 
treatment in another hospital. Among these 15 surgical 
patients, 2 received postoperative radiotherapy alone, 1 
received postoperative chemotherapy alone, 5 received 
postoperative chemo‑radiotherapy and 7 did not receive 
postoperative chemo‑radiotherapy (Tables IV and V).

Of the 23 patients, 5 patients died due to the primary 
disease, including 1 case with T1, 1 case with T2, and 3 cases 
with T4 disease. Among the living patients, 13 patients were 
healthy and exhibited no signs of recurrence, 2 patients exhib‑
ited recurrence but were alive. Furthermore, 3 patients were 
lost to follow‑up. The 3‑ and 5‑year cumulative survival rate 
were calculated via Kaplan‑Meier survival curve analysis and 
were 47.8% and 17.4%, respectively (Table I and Fig. 1).

The present study demonstrated that the 5‑year cumulative 
survival rate was 40% in patients treated using a combination 
of surgery and radio‑chemotherapy, 14.3% in patients treated 
with surgery alone, 0% in patients treated with a combination 
of surgery and radiotherapy and 0% in patients treated with a 
combination of surgery and chemotherapy (Fig. 1). 

Recurrence and survival. Among the 23 patients, 2 (8.7%) had 
disease recurrence, and both underwent local EACR without 
postoperative chemo‑radiotherapy. No further treatment was 
carried out after recurrence, but the patients were still alive at 
the time of writing. In the present study, 5/23 patients (21.7%) 
died: 1 patient with T1 disease, 1 with T2 disease and 3 with 
T4 disease. The majority (4/5) of the patients who died had 
declined treatment and died of their primary tumor after 
discharge. One patient who underwent extended temporal bone 
resection, right parotidectomy, right resection of middle cranial 

Figure 3. Pathology images showing three types of ACC. (A) Section stained with hematoxylin and eosin showing the typical cribriform structure of ACC. 
Most of the empty spaces were round or oval pseudo‑glandular cavities; the gland lumens varied in diameter and were uniformly basophilic. (B) Section 
stained with hematoxylin and eosin showing the typical solid structure of ACC. The tumor cells formed large solid epithelial cell islands and clumps. Tumor 
cells were mainly myoepithelial cells, which were rich and dense, with deeply stained nuclei and rough nuclear chromatin. The heteromorphism of the nuclei 
was obvious. (C) Section stained with hematoxylin and eosin showing the typical tubular structure of ACC. The neoplastic cells formed multiple tubular, 
strip‑like adenoid structures. The glandular duct was composed of small cuboidal epithelial cells and myoepithelial cells. Hyaline basement membranoid 
deposits could be observed around the ducts. Magnification, x400. ACC, adenoid cystic carcinoma.

Figure 2. Pathology images of patient no. 2. (A) Hematoxylin and eosin staining revealing the typical cribriform structure of adenoid cystic carcinoma. Most of 
the empty spaces were round or oval pseudo‑glandular cavities; the gland lumens varied in diameter and were uniformly basophilic. (B) Immunohistochemistry 
for CD177. CD117 was localized on the cell membrane of glandular epithelial cells. (C) Immunohistochemistry for cytokeratin. Cytokeratin was localized in 
the cytoplasm. Magnification, x400.
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fossa tumors and right resection of the temporomandibular 
joint capsule received postoperative chemo‑radiotherapy and 
died of systemic metastasis 14 months after surgery (Fig. 1).

Associations among disease course, lesion stage and cura‑
tive effect. As presented in Table I the disease course (time 
from symptom occurrence to diagnosis) was 1‑240 months 
(median, 24 months). Among the patients with a disease course 
≤24 months, there were 7 patients with T1 disease (5 survivors 
and 1 lost to follow‑up and 1 dead), 2 patients with T2 disease 
(1 lost to follow‑up and 1 dead), 2 patient with T3 disease 
(alive) and 2 patient with T4 disease (dead). Among patients 
with a disease course >24 months, there were 6 patients with 
T1 disease (alive), 1 patient with T2 disease (alive), 1 patient 
with T3 disease (lost to follow‑up) and 2 patients with T4 
disease (1 dead and 1 alive). For patients with a disease course 
>24 months, the initial symptoms were earache, hearing loss 
and otorrhea, but these symptoms did not attract attention or 
were misdiagnosed at other hospitals as benign masses in the 
EAC and chronic otitis media, which delayed the diagnosis 
and treatment.

Misdiagnosed cases. A total of 2 patients were misdiagnosed 
with otitis media before surgery (initial symptoms of otorrhea 
and hearing loss). Additionally, 2 patients were misdiagnosed 
preoperatively with benign masses of the EAC; 1 patient had 
symptoms of earache and itchy ears and 1 patient had EAC 
masses for >10 years. No biopsy was performed prior to 
surgery, and radical mastoidectomy and en bloc resection of the 
EAC masses were performed in the 2 patients. Postoperative 

pathology confirmed a diagnosis of ACC. Further treatment 
was recommended, but none of the 4 patients received surgical 
treatment or radiotherapy. At the end of the follow‑up period, 
2 patients were still alive after en bloc mass resection and 
the 2 patients misdiagnosed with otitis media were lost to 
follow‑up.

Discussion

The present case series describes the clinical features and 
management of ACC of the EAC. Although several studies 
have reported patients with ACC of the EAC, most of these 
have been reports of single cases (11,18‑26), with only a few 
including more than three patients (4,15‑17). The present study 
included 23 patients from a single center and, to the best of our 
knowledge, is the largest reported series to date.

ACC is a rare form of adenocarcinoma that arises from 
glandular tissue. Although the origin of primary ACC of the 
EAC remains controversial, it has been suggested that the 
malignancy arises from eccrine sweat glands, ectopic salivary 
glands, or ceruminous glands (11). The differential diagnosis of 
ACC of the EAC includes adenoma; papilloma; tuberculosis; 
and tumors such as squamous cell carcinoma, adenocarcinoma, 
basal cell carcinoma, and mucoepidermoid carcinoma (11). 
Immunohistochemistry studies of salivary gland ACC demon‑
strated that carcinoembryonic antigen (CEA) is expressed in 
some cells (29), and p53 expression is associated with poor 
outcomes (30). However, immunohistochemistry data for p53 
and CEA are limited for ACC of the EAC.

The association between ACC and age or sex is controver‑
sial. Triantafillidou et al (29) reported a female predilection for 
ACC, whereas De Lucia et al (30) reported a male predilection. 
The present study found that the number of males with ACC of 
the EAC was slightly higher than the number of females, and 
the average age of onset was approximately 50 years.

Fliss et al (31) suggested that earache is the most common 
clinical symptom of ACC of the EAC. This is concurrent with 
the findings of the present study, in which the most common 
initial symptom was earache (reported by 43.2% of patients), 
followed by otorrhea, hearing loss, and ear mass. Since these 
symptoms are non‑specific, more attention must be paid to 
them when they are chronic, recurrent or aggravated, or if an 
ear mass exhibits progressive growth.

Early diagnosis of the disease is crucial to improve the 
survival of patients with ACC of the EAC; however, the 
misdiagnosis rate is relatively high. In the present study, 4 out 
of 23 patients (17.4%) were misdiagnosed. This high misdiag‑

Table IV. Treatment in relation to clinical stage.

 Surgery    Conservative
Stage alone Surgery + radiotherapy Surgery + chemotherapy Surgery + chemo‑radiotherapy treatment

T1 4 2 1 3 3
T2 2 0 0 0 1
T3 1 0 0 0 2
T4 0 0 0 2 2
Total 7 2 1 5 8

Table V. Surgical methods in relation to clinical stage.

  Local En bloc En bloc  ETBR+
Stage RM EACR EACR EACR+SP STBR TP

T1 0 3 5 1 1 0
T2 2 0 0 0 0 0
T3 0 0 1 0 0 0
T4 0 0 0 0 1 1
Total 2 3 7 0 2 1

RM, radical mastoidectomy; EACR, external auditory canal resection; 
SP, superficial parotidectomy; STBR, subtotal temporal bone resection; 
ETBR, extended temporal bone resection; TP, total parotidectomy.
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nosis rate could be explained by the low disease incidence rate 
and a resultant lack of awareness of the disease. Additionally, 
because there are no typical symptoms, the atypical symptoms 
of ACC of the EAC, such as earache, otorrhea, and hearing 
loss, are often misdiagnosed as external otitis and otitis 
media. Furthermore, although biopsy must be performed for 
suspected cases, awareness of the necessity of a biopsy is low 
among physicians.

The surgical principle for the tumor is the same as that for 
most malignant tumors, namely, complete curative resection. 
The surgical methods include local EAC resection, en bloc 
EAC resection, subtotal temporal bone resection, and temporal 
bone resection. In the present study, two patients with local 
resection of the EAC exhibited recurrence, indicating that even 
early‑stage disease can invade the surrounding tissues, and that 
local mass resection does not guarantee a safe margin and can 
result in recurrence. Garden et al (32) suggested that a positive 
margin is a vital factor leading to poor prognosis. Due to the 
lack of treatment guidelines, the recommendations of represen‑
tative literature, including case series, were mainly followed 
for the treatment of patients in the present study. Some authors 
recommended early extended resection (4,10). In addition to 
removing local tumors, the surrounding tissues such as the 
cartilaginous and osseous parts of the EAC, middle ear, and 
even the whole temporal bone and parotid glands should be 
removed. For ACC of the EAC, a large‑area total resection of 
the EAC is recommended to remove related cartilage, mastoid 
process, and middle ear. If the tumor is observed to invade 
the middle ear and temporal bone, or involve the facial nerve 
during preoperative examinations or operative procedure, 
subtotal resection or total resection of the temporal bone 
can be performed, and the corresponding dura mater or the 
temporomandibular joint can be removed if necessary. Some 
authors recommend the lateral resection of the temporal bone 
for patients with T1 and T2 stages, and subtotal resection of the 
temporal bone and infratemporal fossa for those with T3 and 
T4 stages (28). The range for lateral resection of the temporal 
bone includes cartilaginous and osseous parts of the EAC, 
tympanic bone, tympanic membrane, malleus, and incus. The 
medial side is limited to the level of the incudostapedial joint 
and lateral facial nerve (33). Subtotal resection of the temporal 
bone is based on the lateral resection of the temporal bone 
to expand the resection inward and remove the inner ear, but 
retaining the apex of the petrous temporal bone (3). Although 
there are differences in the treatment methods among studies, 
the consensus is that the appropriate surgical methods should 
be based on the invaded sites and stages of tumors of the EAC 
to achieve the goal of complete tumor resection (28).

Additionally, the treatment of the parotid gland is contro‑
versial. Some authors consider that superficial parotidectomy is 
suitable for all patients with ACC of the EAC, even in the early 
stages (12). The EAC and parotid gland have a close histological 
association. Additionally, the Santorini cracks provide a way 
for invading the parotid gland (12). In the present series, there 
was no difference in survival between patients with T1 and T4 
disease. Nevertheless, it is recommended that patients with early 
disease undergo superficial parotidectomy at the same time as 
lesion resection because the lack of recurrence observed in the 
present study may be caused by a combination of factors such 
as a short follow‑up and a small sample size. The parotid gland 

can be partially removed to ensure safety. If the parotid gland is 
markedly invaded, it can be completely removed (34).

Moffat et al (35) suggested that radiotherapy can destroy 
subclinical tumor foci and increase surgical efficacy. 
Radiotherapy may be particularly effective for advanced 
tumors when it is difficult to achieve safe margins. Additionally, 
Chen et al (36) suggested that postoperative radiotherapy 
with >60 Gy radiation can effectively prevent postoperative 
recurrence of ACC of the head and neck. Silverman et al (37) 
suggested that postoperative radiotherapy is required for 
patients with advanced clinical disease, whereas patients with 
negative margins after the first surgery and low clinical stage 
do not require radiotherapy. It has been suggested that chemo‑
therapy does not affect the survival of patients with ACC (38). 
The results of the present study indicate that the survival rate of 
the combined treatment of surgery and chemoradiotherapy is 
higher than surgery alone or postoperative isolated radiotherapy 
or chemotherapy. Therefore, the survival rate was notably higher 
for patients who received surgery and radiochemotherapy than 
for patients who were not given all three treatment modalities.

In the present study, two patients exhibited recurrence 
during follow‑up and one patient with T4 disease died of 
intracranial and pulmonary metastases 14 months after 
surgery. Distant metastasis is more likely to occur in the lungs, 
followed by bone, kidney, and brain (34). Therefore, close 
attention should be paid to the lungs, brain, kidneys, and other 
sites prone to metastasis during follow‑up.

The present study has certain limitations. First, the sample 
size was small due to the low incidence of ACC of the EAC 
and because this was a single‑center study. In addition, as all 
cases were from a single center, this may lead to some bias 
based on the diagnostic experience of the radiologists and 
pathologists, as well as the experience of the surgeons and 
oncologists. Second, there are three generally recognized 
histological patterns of ACC (11); however, these patterns were 
not consistently described in the pathology reports. Third, the 
p53 and CEA immunohistochemistry data were not available 
for the patients in the present study. Thus, it was not possible to 
evaluate these factors. Fourth, positron emission tomography 
(PET)‑CT scans were not performed during follow‑up to 
detect the occurrence of distant metastasis. This was partly 
due to PET‑CT scans being unaffordable for a number of 
the patients as they were not covered by medical insurance. 
Therefore, it was not possible for the current retrospective 
analysis to systematically evaluate the occurrence of distant 
metastasis. Fifth, only routine follow‑up data were available 
for the current retrospective analysis, and 17% of the patients 
were lost to follow‑up. Patients may move residence, die at 
another hospital, or simply refuse follow‑up. A prospective 
study would be difficult to carry out because of the rarity of 
the disease, but a multicenter retrospective study could be 
performed to refine the results of the present study.

Patients with a complaint of an EAC mass, EAC pain, and 
otorrhea should be examined comprehensively with CT or MRI 
and biopsy, if necessary. The initial surgical treatment should 
be tumor resection with wide margins and superficial paroti‑
dectomy. Frozen‑section examination should be performed to 
ensure a negative margin. The survival rate of patients after 
postoperative chemoradiotherapy was higher than that of 
patients without chemoradiotherapy. Early diagnosis may be 
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the key to improving survival. Nevertheless, it is noteworthy 
to highlight that a 75‑year‑old female patient with T3 disease 
refused surgery and chemoradiotherapy and survived with the 
tumor for at least 51 months, since the patient was still alive 
when the present report was written. Although this phenom‑
enon has been observed before, the specific reasons remain to 
be determined (39).

Therefore, early identification of symptoms, performance 
of necessary imaging, and timely biopsy are key to reducing 
misdiagnosis and improving the survival rate. It is recom‑
mended to expand the tumor for the first operation and perform 
parotidectomy for the superficial parotid gland. Pathological 
examination must be performed during the surgery to ensure a 
negative margin. For patients with doubtful negative margins, 
postoperative radiotherapy and chemotherapy can be consid‑
ered to reduce recurrence and improve survival. The lack of 
unified staging and treatment guidelines coupled with the low 
incidence of the disease and few studies requires further inves‑
tigations on the specificity, biological behavior and optimal 
treatment plan of the tumor.
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