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Objective: The aim of the present study was to investigate the demographic and pathological aspects of adenoid cystic carcinomas (ACC) in an Iranian sample based on a 20-year
archive review.
Materials and Methods: In this descriptive study, tumors of the head and neck registered
between 1980 and 2000 were evaluated and cases of ACC were selected. Patients’ medical
records and pathology reports were reviewed. Variables such as age, sex, duration of disease, symptoms, site of tumor involvement and tumor diameter as well as pathologic features were recorded. Analysis was performed using chi-square and t-tests; P<0.05 was
considered as the level of significance.
Results: ACC was the most common malignant tumor followed by mucoepidermoid carcinoma and adenocarcinoma NOS. A total of 120 ACCs were found, of which 50.8% occurred in females and 49.2% in males. Patients’ ages ranged from 5 to 90 with a mean of
49.2 (SD=15.9) years. In 60.9% of cases, minor salivary glands were involved and the palate was the most common site. The greatest tumor diameter was between 2-15cm with a
mean of 4.6 cm (SD=2.9). The most prevalent histologic appearance was cribriform, followed by tubular pattern. No significant relation was observed between lymph node metastasis and patients’ age, sex, disease duration, greatest tumor diameter and site of involvement.
Conclusion: Our findings were relatively similar to other reports from different parts of
the world. Further analytic and case-control studies are recommended to gain a better understanding of different aspects of ACC.
Key Words: Carcinoma, Adenoid Cystic; Salivary Glands; Iran
Journal of Dentistry, Tehran University of Medical Sciences, Tehran, Iran (2009; Vol. 6, No.1)

INTRODUCTION
Adenoid cystic carcinomas (ACC) are relatively common, well-known salivary malignancies
that display a protracted clinical course. These
tumors can originate from any type of salivary
gland tissue; however almost half of them occur in minor salivary glands, while the other
50% involve the parotid and submandibular
glands. They usually demonstrate a gradual
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increase in size and affect both sexes equally.
ACC is frequently associated with pain, which
is considered as an early finding in the course
of the disease. Histopathologically, it consists
of myoepithelial and ductal cells arranged in
different patterns, with cribriform, tubular, and
solid being the three most prevalent types.
Most ACCs are composed of a combination of
these patterns and the final classification of
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this neoplasm depends on the predominant
type [1].
In order to have a better perception of the clinical and biologic behaviors of neoplasms, epidemiologic reports from various countries can
provide valuable information for further studies. Numerous investigations have been conducted on different aspects of ACC and reported variations in its clinical and molecular
characteristics [2-6].
The aim of this study was to evaluate the demographic and pathological features of ACC
in a sample of Iranian patients referred to the
Cancer Institute, Tehran University of Medical
Sciences, during a 20-year period. This service
is considered a major center for tumor diagnosis and it receives a remarkable number of referred cases from throughout the country. To
our knowledge, this is the first report from Iran
discussing the general characteristics of ACC
in a large number of patients.
MATERIALS AND METHODS
In this descriptive study, the archive of the department of statistics and epidemiological research of Cancer Institute, Imam Hospital,
Tehran University of Medical Sciences was
the source of data collection. Tumors of the
head and neck registered between 1980 and
2000 were reviewed and salivary gland cases
selected. Because the study was limited to salivary gland ACC, tumors from other sites
such as lacrimal glands were excluded. Pa-
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tients’ medical records along with their pathology reports were reviewed. Information on
age, sex, duration of disease, symptoms, site of
tumor involvement and tumor size (greatest
diameter) were retrieved from medical files.
Pathologic features like tumor invasion,
growth pattern and necrosis, margin involvement as well as lymph node metastasis were
extracted from the pathology reports.
Cases with recurrence, unknown origin, or uncertain diagnosis were excluded. Data were
analyzed using t-test and chi- square test with
P<0.05 as the limit of significance.
RESULTS
From a total of 811 cases of salivary gland tumors, 482 (59.4%) were malignant. ACC was
the most common malignant tumor comprising
24.9% (n=120) of cases followed by mucoepidermoid carcinoma and adenocarcinoma NOS.
The female to male ratio of the 120 salivary
gland ACCs was 1.03 with 50.8% occurring in
females and 49.2% in males. Patients’ age
ranged from five to ninety with an average of
49.2 (SD=15.9) years. The mean age in men
and women was 46.9 (SD=17.8) and 51.4
(SD=13.7) years, respectively, with no significant difference (P=0.119). The distribution of
patients according to age and sex is shown in
Table 1.
Disease duration was recorded in 93 patients
and was less than 12 months in 56 cases
(60.2%). The mean disease duration was not

Table 1. Age distribution of cases according to patient sex.
Male
Age
N
%
N
3
100
<20
9
69.2
4
21-30
13
54.2
11
31-40
9
36.0
16
41-50
9
40.9
13
51-60
13
46.4
15
61-70
3
60.0
2
>70
59
49.2
61
Total

Female

Total
%
30.8
45.8
64.0
59.1
53.6
40.0
50.8

N
3
13
24
25
22
28
5
120

%
2.5
10.8
20.0
20.8
18.3
23.3
4.2
100

N=number
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significantly different between males and females (P=0.618).
Table 2 presents the site of involvement in 120
cases of ACC. The minor salivary glands were
affected with ACC in 60.9% of cases whereas
the major glands were involved in 39.1% of
the patients. Swelling was the main symptom
in 61.7%, ulceration or bleeding was observed
in 20.9%, and pain, limited mouth opening and
difficulty to swallow were found in 13.9%,
2.6%, and 0.9% of the individuals, respectively.
The greatest tumor diameter was recorded in
53 cases ranging from two to fifteen centimeters with a mean of 4.6 cm (SD=2.9 cm).
Based on TNM classification, 18.9% of cases
were classified as T1, 30.2% as T2 and 50.9%
as T3 neoplasms. This variable was not significantly different between men and women
(P=0.12).
According to microscopic information provided in the patients’ records, 10.8% of the
cases had neural invasion, while 23.3%
showed infiltration into adjacent bone and
muscles. Skin invasion and necrosis was recorded in 3.3% and 4.2% of subjects, respectively. The most common histologic pattern
was cribriform (54.4%), followed by tubular
which was reported in 7.9% of the cases. A
combination of cribriform and tubular patterns
was found in 17.9%, cribriform and solid in
9.9% and a mixture of all three in 9.9% of the
specimens. Surgical margin involvement was
recorded in 75.7% of the samples.
Information regarding lymph node metastasis
was available for 56 cases of which 67.9%
were positive and the rest were negative. Radical neck dissection was performed on 16
(13.3%) patients with 50% positive and 50%
negative results. No significant relation was
observed between lymph node metastasis and
patients’ age, sex, disease duration, greatest
tumor diameter and site of involvement (Chisquare test, P>0.05). Data on distant metastasis
was accessible for nine patients, with five
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(55.6%) positive cases demonstrating lung involvement.
DISCUSSION
ACC was the most common malignant tumor
(24.9%) in the present investigation. Figures
from other studies show slight differences with
50% reported in Japan [5], 41% in Brazil [2]
and South Korea [3], and 10% in England and
the USA [4,6]. Although race and ethnic factors may influence the relative frequency of
tumors, the observed variations are most probably due to different methods of sampling as
well as the source of data collection. It is
noteworthy that ACC can arise in salivary
glands and also other mucous glands from different anatomic like the upper aerodigestive
tract, eye and skin. In some reports, ACC from
other head and neck sites such as the nose, sinuses, nasopharynx and larynx are included
and this may be responsible for the differences
between the results. Seaver and Kuehn [4] believe that if ACC arises in areas other than major salivary glands it often simultaneously involves intraoral glands as well; although it
may be found in other sites such as the larynx
or trachea. In our study, minor salivary glands
were limited to intraoral sites because we presume that a gland cannot be considered as salivary, unless it participates in saliva production.
According to the results obtained in the current
investigation, ACC occurred in both sexes
with a slight female tendency, which was in
accordance with the sex distribution described
in several other studies [3,6-9]. The mean age
of patients in our archive was 49.2 years, similar to the 55 years reported from England [4],
54 years from Canada [10], 60 years from
Louisiana (USA) [11], 51.3 years from Brazil
[3], 43 years from South Korea [2] and 50
years from Iowa (USA) [12].
The most common tumor location in our study
was the minor salivary glands, which was also
reported by Spiro et al [6] and Garden et al
[13]. This finding was in contrast to that pub-
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lished by Seaver and Kuehn [4], in which only
14% of tumors originated from the minor salivary glands. Boko et al [14], in their study on
accessory salivary glands, concluded that ACC
was the most prevalent malignant tumor.
Regional lymph node metastasis is not a common finding in ACC; therefore, elective radical neck dissection (RND) is not routinely performed for patients with this tumor. In suspicious cases and in the presence of palpable
lymphadenopathy, RND is recommended;
however, some investigators suggest that this
procedure should be performed for all tumors
of submandibular glands [4,6]. Khafif et al
[15] in a review and long-term follow-up of
ACC recommended meticulous evaluation of
cervical lymph nodes for patients with minor
salivary gland involvement. They also suggested that "radical surgery with complete resection" should be considered as a general approach for treating all individuals with ACC of
the salivary glands.
According to our findings, RND was performed for 16 (13.3%) cases with 8 (50%)
showing lymph node metastasis (6.6% of all
cases). These figures show primary involvement of lymph nodes at the time of diagnosis,
which according to Ampil and Misra [11] is
not a common finding. However, they stated
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that the relative frequency of lymph node involvement in the course of treatment is 3-20%.
Spiro et al [6] reported lymph node metastasis
in 15% of their cases with 8% at the time of
diagnosis and 7% in the follow-up period. In
our country, information regarding patients’
outcome and follow-up is not available and
prospective and case-control studies are
needed to compare the results.
This study was a descriptive, archive–based
evaluation and the findings are not completely
representative of the whole population, but
since Cancer Institute is considered as a major
referral center, relative frequencies and demographic results are authentic and may be useful
for comparison with other studies. The main
limitation of such investigations in our country
is a lack of follow up information and incomplete patient records. Therefore evaluation of
prognosis and survival could not be easily performed.
CONCLUSION
To our knowledge, this study is the first analysis of ACC to be published based on data of
Iranian patients. Despite a number of unavoidable limitations, some of our results can be
reliable and may be used for comparison with
other studies. In addition, these findings could

Table 2. Distribution of ACC according to sex and site of involvement.
Male
Female
Age
N
%
N
%
15
51.7
14
48.3
Parotid
10
58.8
7
41.2
Submandibular
1
100.0
Sublingual
19
61.3
12
38.7
Palate
1
11.1
8
88.9
Tongue
5
100.0
Mandible
5
45.5
6
54.5
Maxilla
4
44.4
5
55.6
Floor of Mouth
1
33.3
2
66.7
Buccal Mucosa
1
100.0
Lower Lip
3
75.0
1
25.0
Miscellaneous
59
49.2
61
50.8
Total

Total
N
29
17
1
31
9
5
11
9
3
1
4
120

%
24.2
14.2
0.8
25.8
7.5
4.2
9.2
7.5
2.5
0.8
3.3
100

N=number
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provide a preliminary guideline for further
analytical and case-control investigations.
ACKNOWLEDGMENTS
The authors wish to thank Mrs Jamileh Ghodusi for her contribution to the data analysis of
the study.
REFERENCES
1- Neville BW, Damm DO, Allen CM, Bouquot J.
Oral and Maxillofacial Pathology 2nd ed. Philadelphia: WB Saunders; 2002. pp. 406-30.
2- Kim KH, Sung MW, Chung PS, Rhee CS, Park
CI, Kim WH. Adenoid cystic carcinoma of the
head and neck. Arch Otolaryngol Head Neck Surg
1994 Jul;120(7):721-6.
3- Nascimento AG, Amaral LP, Prado LA, Kligerman J, Silveira TR. Mucoepidermoid carcinoma of
salivary glands: a clinicopathologic study of 46
cases. Head Neck Surg 1986 Jul-Aug;8(6):409-17.
4- Seaver PR Jr, Kuehn PG. Adenoid cystic carcinoma of the salivary glands. A study of ninetythree cases. Am J Surg 1979 Apr;137(4):449-55.
5- Semba O, Sato T, Miyahara H, Yoshino K,
Umatani K, Ishiguro S. Clinical and histological
studies of adenoid cystic carcinoma. Gan No Rinsho 1983 Apr;29(4):A-19, 287-91 [Abstract Only].
6- Spiro RH, Huvos AG, Strong EW. Adenoid cystic carcinoma of salivary origin. A clinicopathologic study of 242 cases. Am J Surg 1974 Oct;
128(4):512-20.
7- Sur RK, Donde B, Levin V, Pacella J, Kotzen J,
Cooper K, et al. Adenoid cystic carcinoma of the
salivary glands: a review of 10 years. Laryngoscope 1997 Sep;107(9):1276-80.

2009; Vol. 6, No. 1

Salivary Gland Adenoid Cystic Carcinoma in …

8- Szanto PA, Luna MA, Tortoledo ME, White RA.
Histologic grading of adenoid cystic carcinoma of
the salivary glands. Cancer 1984 Sep 15;54(6):
1062-9.
9- van der Wal JE, Becking AG, Snow GB, van der
Waal I. Distant metastases of adenoid cystic carcinoma of the salivary glands and the value of diagnostic examinations during follow-up. Head Neck
2002 Aug;24(8):779-83.
10-Black KM, Fitzpatrick PJ, Palmer JA. Adenoid
cystic carcinoma of the salivary glands. Can J Surg
1980 Jan;23(1):32-5.
11-Ampil FL, Misra RP. Factors influencing survival of patients with adenoid cystic carcinoma of
the salivary glands. J Oral Maxillofac Surg 1987
Dec;45(12):1005-10.
12-Greiner TC, Robinson RA, Maves MD. Adenoid cystic carcinoma. A clinicopathologic study
with flow cytometric analysis. Am J Clin Pathol
1989 Dec;92(6):711-20.
13-Garden AS, Weber RS, Ang KK, Morrison
WH, Matre J, Peters LJ. Postoperative radiation
therapy for malignant tumors of minor salivary
glands. Outcome and patterns of failure. Cancer
1994 May 15;73(10):2563-9.
14-Boko E, Napo-Koura G, Kpemissi E, BokoBessi L. Tumours of the accessory salivary glands.
Epidemiological and anatomopathological aspects.
Rev Laryngol Otol Rhinol (Bord) 2004;125(4):
233-7.
15-Khafif A, Anavi Y, Haviv J, Fienmesser R,
Calderon S, Marshak G. Adenoid cystic carcinoma
of the salivary glands: a 20-year review with longterm follow-up. Ear Nose Throat J 2005 Oct;
84(10):662, 664-7.

5

