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Background: Adenoid cystic carcinoma (ACC) is a rare malignant cell type in the head and neck region.
Although most ACC are classified as low grade, clinical course and outcome may be very different depending
on the tumor site. We aim to evaluate the clinical pattern and prognosis in our institution.

Methods: Patients with head and neck ACC (HNACC) without distant metastasis at diagnosis and received
curative-intent management at our institution were identified. Clinicopathologic features were collected and
outcomes were analyzed. We used the Kaplan-Meier statistic method to estimate local control, disease-free
survival (DFS) and overall survival (OS) in these patients.

Results: In this retrospective study, we reviewed 53 patients who were diagnosed with HNACC
between January 1995 and December 2014 in our institution. The mean patient age was 52.66 years
(range, 23-92 years) and median follow-up time was 5.65 years (range, 1.89-19.48 years). Tumors originated
from the salivary gland in 33 patients and from other sites in 20 patients. Fourteen locoregional recurrences
and 17 distant metastatic events were noted. Between the salivary gland and non-salivary gland group,
S-year OS were 90.4% and 71.4% (P=0.248) respectively, and 5-year locoregional recurrence-free survival
rates were 90.8% and 47.1% (P=0.002) respectively. In multivariate analysis, female gender, non-salivary
gland site, nodal positive, close/positive margin, and adjuvant radiotherapy showed significant influence for
locoregional recurrence-free survival.

Conclusions: Non-salivary gland ACC had worse locoregional recurrence-free survival and radiotherapy
showed benefit towards locoregional control. The most common failure was distant metastasis, especially to

the lungs. Further research for systemic therapy is warranted.
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Introduction

Adenoid cystic carcinoma (ACC) of head and neck is a
relatively rare malignancy. It accounts for about 1% of all
malignancies in the head and neck region and for about
22% in the major and minor salivary glands (1). ACC
displays dual cell composition of peripheral myoepithelial
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and inner ductal tubular and cribriform patterns, and
manifests indolent and variable biological behavior (2).
Because of slow and insidious growth, ACC is often
discovered at a late and locally advanced stage, especially in
non-salivary gland area (3-5).

The main treatment for ACC is surgery. After surgery,
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adjuvant radiotherapy may confer a benefit on loco-regional
control and survival in patients with high-risk pathological
features, such as advanced T stage, close or positive margin,
or perineural invasion (6-9). Nevertheless, relatively high
rates of distant metastasis (especially to the lungs) pose
a major obstacle in the management of ACC (6,10,11).
Current published studies show low response rates and
short response duration of chemotherapy and molecular
therapies (12,13). One of the most important enzymes in
ACC was c-kit protein, which was identified in 80-90% of
the ACC tumor (14,15). Imatinib is a c-kit tyrosine kinase
inhibitor that is used in cancer treatment. Several studies
researched the benefit of imatinib in ACC, but no obvious
response was noted in advanced ACC (16,17).

Because of the indolent nature of ACC, improving local
control and reducing distant metastasis control may warrant
different treatment strategies. Prognosis may also differ
depending on the site of primary origin. Therefore, based
on the evidence we currently have, we aimed to explore the
clinical features and prognosis of ACC in the head and neck
region in our institution.

Methods
Patients and work-up

We collected patients diagnosed as adenoid cystic carcinoma
(ACC) in the head and neck region between January 1995
and December 2014 from the database of National Cheng
Kung University Hospital. We retrospectively reviewed
medical records of these patients. Patients who were
diagnosed as head and neck ACC and received treatment
under curative intent were included in this study. We
excluded patients who had previous irradiation to head
and neck region, severe systemic disease (e.g., history of
cirrhosis, heart failure, coronary artery disease, or stroke),
previous malignancy, planned radiation dose under 50 Gy,
and patients with distant metastasis at the time of diagnosis.

The pretreatment workup included general physical
examination, chest X-ray, abdominal sonography, head and
neck computed tomography, and completed blood count/
biochemical profiles. Patient data including age, gender,
operation notes, histology, margin status, perineural
invasion, radiotherapy, chemotherapy, and outcome
variables were collected from the hospital records of each
patient. The study obtained approval from the Institutional
Review Board (IRB) of National Cheng Kung University
Hospital (IRB number: A-ER-104-279).
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Treatment

All patients received curative surgery except for three, who
were treated with primary concurrent chemoradiotherapy.
Adjuvant radiotherapy was suggested for patients with
adverse pathological features, such as T3-4, close/positive
surgical margin, perineural invasion, positive lymph node
involvement, or inadequate surgical excision.

Because these patients were treated from 1995 to 2014,
RT technique was divided into two major categories.
Before 2006, conventional 2-dimensional or 3-dimensional
(2D/3D) RT was the major RT technique for these
patients. In 2D/3D RT era, elective nodal irradiation was
performed according to the clinician’s judgement. After
2006, inverse planning software and intensity-modulated
radiation therapy were used. The high-risk clinical target
volume (CTV) was prescribed to 66-70 Gy, which covered
the primary tumor, surgical tumor bed, area where soft
tissue was invaded, the risk area along the cranial nerve, and
extracapsular spread (ECS). The intermediate-risk CTV
was prescribed to 59.4-64.8 Gy, which included the entire
surgical bed and the involved neck levels. The low-risk
CTYV was prescribed at 46-50 Gy and included uninvolved
neck levels at risk for occult micrometastases. Radiotherapy
was given in conventional fractionation, 1.8-2 Gy per
fraction for 5 consecutive days per week. Cisplatin was the
most frequently used concurrent chemotherapy regimen,
with 100 mg/m’ delivered once every 3 weeks or 40 mg/m’
delivered once per week.

Patients follow-up and end-points

Patients were followed every 1 to 3 months in the first
year, every 3-6 months in the second and third year, and
6-12 months in the following years after completion of
treatment. Comprehensive physical examination was
performed during each visit. Imaging studies such as computed
tomography (CT) or magnetic resonance imaging (MRI)
and chest X-ray were arranged 2 to 3 months after end of
radiotherapy, and then once annually or as clinically indicated.

Overall survival (OS) was defined from the date of
definitive treatment (surgery or definitive radiotherapy
in unresectable disease) to death from any cause. Loco-
regional recurrence-free survival (LRFS) was the duration
between the definitive treatment to loco-regional
recurrence. Distant metastasis-free survival (DMFS) was the
duration between definitive treatment to distant metastasis.
Disease free survival (DFS) was defined as the time from
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Table 1 Patient characteristics

Salivary gland Non-salivary P value

(n=33) gland (n=20)
18 (54.5) 11 (55.0) 0.974
51.33+14.56 54.85+12.36  0.372

Patient characteristics

Gender (male)

Mean age (year)

Cigarette 6(18.2) 5(25.0) 0.804

Alcohol 4(12.1) 2 (10.0) 0.779

Primary tumor stagea 0.019
T 9 (27.3) 6 (30.0)

T2 16 (48.5) 1(5.0)
T3 8(24.2) 5 (25.0)
T4 0(0) 8 (40.0)

Nodal status® 0.138
Positive neck LN 0 (0) 2 (10.0)

Surgery 33 (100.0) 17 (85.0) 0.049
Closeb/positive margin 15 (45.5) 7 (35.0) 0.703
Perineural invasion 16 (48.5) 4 (20.0) 0.073

Radiotherapy’ 19 (57.6) 16 (80.0) 0.095

ChemotherapyC 4(12.1) 5(25.0) 0.272

a ., .. s b c . . _ere
, initial clinical status; , <1 mm; , only receive definitive and/or
adjuvant aim management was included.

definitive treatment to the date of loco-regional recurrence,
distant metastasis, or secondary cancer.

Statistical analysis

The differences among clinical or pathological features
were calculated by Pearson chi-squared test, Fisher’s exact
test, Mann-Whitney U-test, or independent 7-test as
appropriate. Survival curves were calculated and plotted
with the Kaplan-Meier method and log-rank test. We
assumed variables, such as gender, age, tumor site, T
stage, nodal status, surgery, margin, perineural invasion,
radiotherapy, and chemotherapy, and used the stepwise
Cox regression model for multivariate analysis. Commercial
statistical software (SPSS 17.0; IBM Corporation, Armonk,
New York, USA) was used for all analyses.

Results
Patient characteristics

In total, 53 patients were included in this study. Baseline
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patient characteristics are listed in 7able 1. The mean patient
age was 52.66 years (range, 23-92 years) and the median
follow-up time was 5.65 years (range, 1.89-19.48 years).
More patients with salivary gland origin were diagnosed with
early stage when compared to patients with non-salivary
gland origin (P=0.019). In the non-salivary gland group,
there were 5 patients with oral origin, 12 patients with
nasal and paranasal sinus origin, 2 patients with oropharynx
origin, and 1 patient with nasopharynx origin. Most patients
received definitive surgery, but 3 patients in the non-salivary
gland group received definitive chemo-radiotherapy (reasons
were un-resectable disease, nasopharyngeal primary site, and
patient refusal). Among patients receiving definitive surgery,
neck lymph node dissection was performed in 11 patients.
The percentage of patients receiving radiotherapy (P=0.095)
or chemotherapy (P=0.272) was similar in patients with both
salivary gland origin and non-salivary gland origins. Thirty-
five patients received radiotherapy (median dose, 66 Gy;
range, 55-72 Gy), of which 9 received chemoradiotherapy.
Concurrent chemotherapy was cisplatin-based except for 2
patients who had concurrent oral Uracil-Tegafur (UFUR).

Survival

At data cut-off in December 2015, 40 patients were alive,
and we observed 14 locoregional recurrent events and 17
distant metastatic events. The causes of death were ACC
in 10 patients, secondary cancer in 2 patients, and non-
cancer event in 1 patient. Five-year OS was not significantly
different between salivary and non-salivary gland ACC
(90.4% vs. 71.4%, HR: 0.54, CI: 0.17-1.73, P=0.248)
(Figure 1). There was also no significant difference in 5-year
DFS (HR: 0.55, CI: 0.23-1.30, P=0.143) (Figure 2). None
of the locoregional recurrent events (N=14) occurred in
regional lymph nodes. Fourteen patients suffered local-
regional recurrence during follow up, and all were primary
recurrence. Nine of them received adjuvant radiotherapy,
and all recurrence was in-field. Patients with non-salivary
gland origin had worse locoregional recurrence-free
survival than those with salivary gland origin (HR: 0.19,
CI: 0.06-0.59, P=0.002) (Figure 3). All 17 distant metastatic
sites were the lungs and the median time to metastasis was
3.14 years (range, 0.18-9.04 years). DMFS was similar in the
two groups (HR: 0.92, CI: 0.34-2.53, P=0.873) (Figure 4).

In patients who received definitive surgery, adjuvant
radiotherapy showed a trend towards improving 5-year
locoregional recurrence-free survival (80.9% vs. 71.4%,
P=0.616). Among the 3 patients who received primary CCRT,
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Figure 2 Disease free survival (salivary gland vs. non-salivary
gland).

we observed 2 local recurrences and 2 distant metastases.

Prognostic factors

In univariate analysis (Table 2), non-salivary gland origin
(HR: 5.19, CI: 1.62-16.60, P=0.006) and advanced T stage
(HR: 5.56, CI: 1.72-18.03, P=0.004) significantly impacted
locoregional control, while a trend was observed in nodal
positive patients (HR: 4.52, CI: 1.00-20.47, P=0.050).
However, in the multivariate analysis (Table 3), female
gender, non-salivary site, nodal positive, close/positive
margin, and adjuvant radiotherapy all correlated with
locoregional recurrence-free survival.

Discussion

ACC is a relatively rare disease in the head and neck
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region (18). In a period of 19 years, only 53 patients
seeking treatment in our institution had this cancer. We
found that non-salivary gland ACC had worse locoregional
control rate than salivary gland ACC, but no difference
was demonstrated in DFS or OS. After surgery, adjuvant
radiotherapy conferred benefit on locoregional control.
Limited neck lymph node involvement was noted in initial
status and no neck nodal recurrence was detected in our
series.

Our results are in line with contemporary reports, with
an overall 5-year survival outcome for ACC in all head and
neck subsites of 83.2%. Ellington et al. reported 90.3%,
79.9%, and 69.2% in 5-year, 10-year, and 20-year relative
survival rates for all head and neck sites (19), while Dubal
et al. reported 85.9%, 75.6%, and 53.5% survival rates for
oral cavity ACC (20). Moreover, studies have indicated
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Table 2 Univariate analysis of locoregional free survival

Variable HR 95% Cl of HR P value
Female gender 2.45 0.82-7.32 0.109
Age (in year) 1.01 0.97-1.04 0.687
Non-salivary site 5.19 1.62-16.60 0.006
T3/4 stage’ 5.56 1.72-18.03 0.004
Nodal positive 4.52 1.00-20.47 0.050
Surgery 0.39 0.09-1.74 0.214
Close/positive margin 1.26 0.41-3.93 0.685
Perineural invasion 0.46 0.12-1.68 0.238
Radiotherapy 0.88 0.30-2.64 0.824
Chemotherapy 1.41 0.39-5.09 0.596

a, reference category: T1/2 stage. HR, hazard ratio; ClI,
confidence interval.

Table 3 Multivariable of locoregional free survival

Variable HR 95% ClI of HR P value
Female gender 18.35 2.10-160.67 0.009
Age (in year) 1.02 0.97-1.08 0.377
Non-salivary site 19.26 2.67-138.00 0.003
T3/4 stage” 5.41 0.87-33.52 0.070
Nodal positive 87.69 1.92-4,041.49 0.022
Close/positive margin 25.02 2.11-297.50 0.011
Perineural invasion 0.35 0.04-3.15 0.350
Radiotherapy 0.01 0.000-0.20 0.003
Chemotherapy 0.57 0.04-8.41 0.679

a, reference category: T1/2 stage. HR, hazard ratio; ClI,
confidence interval.

that ACC of nasal cavity and paranasal sinus origin had a
poor prognosis, often characterized by late diagnosis with
an advanced tumor stage (13/4) (4,5). In our study, a more
advanced tumor stage (65% vs. 24.2%) was also observed in
the non-salivary gland group.

In our study, although adjuvant radiotherapy failed
to show a statistically significant benefit on locoregional
control on univariate analysis, a locoregional control benefit
was found on multivariable analysis. Previous studies also
suggested surgery combined with postoperative radiotherapy
reduces local recurrence and improves disease-free survival
(6,7,9). In conditions such as incomplete tumor resection,
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advanced stage, solid pattern, poorly differentiated
histology, or cervical lymph node metastasis, the benefit
of adjuvant radiotherapy may be more certain (21,22).
Postoperative radiotherapy combined with chemotherapy
may improve locoregional control, but not OS (23,24).
However, we did not find a benefit in locoregional
control with chemotherapy in our study. Currently, the
chemotherapy agents tested had limited response rate and
no standard regimen could be recommended (13).

In our series, only 2 of 53 patients had initial clinical
nodal metastasis, and no patient experienced a nodal
recurrence. Sudrez et al. showed the variable incidence of
cervical nodal metastasis in head and neck ACC (HNACC),
which ranged between 3-16%, while the incidence of nodal
recurrence is 0-14% after treatment (25). However, there
is currently no consensus on the benefit of elective neck
dissection (END) in HNACC. Lee et 4/. showed worse
OS in nodal-positive patients and recommended END for
regional control (26). Amit er al. reported higher nodal
involvement (37%) in oral cavity ACC, and suggested END
in these patients (27). However, several studies showed
limited survival benefits of routine END (25,28,29), and
recommended END should only be considered in selective
patients with higher positive nodal ratio (30) or high
risk oral and oropharyngeal locations, especially when
postoperative radiotherapy was not planned (25).

On multivariable analysis, we also found factors
contributing to worse locoregional control, such as female,
close/positive margins, and no adjuvant radiotherapy.
Several retrospective studies indicated ACC was
predominant in female gender (20,31,32). However,
Ellington et al. (19) indicated female patients were found
to have significantly better survival rate across all time
periods, which conflicted with our results. Past literature
had confirmed resection with clear margins was the gold
standard management of these patients (21,22,33,34). In
our study, perineural invasion was not a prognostic factor in
local control. However, the incidence of perineural invasion
ranged from 29.4% to 62.5% (32) and was an independent
prognostic factor in salivary gland ACC in many studies
(35-37). A meta-analysis of ACC of the nasal cavity and
paranasal sinuses showed that tumor margin and site were
also major prognostic factors, whereas perineural invasion
was not (5). Although perineural invasion had no survival
impact, intraneural invasion may be a prognostic factor in
HNACC (38).

There were several limitations in our study. First, this
study is retrospective in nature, thus management strategies
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are prone to patient selection. However, we collected
consecutive HNACC patients under curative intent
treatment in our institution, which adequately represents
clinical practice. Second, our study only included patients
who were diagnosed in our institution. Due to rarity of this
disease, patient numbers may be inadequate to draw definite
conclusions. Third, treatment techniques (3D-confromal
radiotherapy or IMRT) may differ as the cohort of patients
spanned during a long period of time. Surgical techniques,
pathology consensus, and treatment guidelines have evolved
during this period. In conclusion, non-salivary gland ACC
has a worse loco-regional control rate than salivary gland
ACC. Adjuvant radiotherapy confers a benefit on loco-
regional control, but the benefit of elective nodal irradiation
could not be evaluated in this study. In these patients, the
most common pattern of failure was distant metastasis,
especially to the lungs. No benefit form cisplatin-based
chemotherapy was found. Further research is warranted to
improve outcomes in these patients.
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