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Introduction

Adenoid cystic carcinoma(ACC) is not a common tumor 

that originates within the major and minor salivary glands, 
accounting for 1-2% of all head and neck malignancies.1,2) 
However, ACC is the second most common malignant tu-
mor(30%) of the major salivary glands.3) The most promi-
nent histopathologic feature is a pseudocyst that is a rounded 
extracellular space containing basal lamina.4) ACC has been 
known to have a delayed clinical course with a slow growth 
and a late development of metastasis.2,5) In contrast to squa-
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배경 및 목적

타액선 선양낭성암종은 느린 성장 속도와 늦은 원격 전이를 특징으로 하는 드문 상피성종양이다. 본 연구는 다양

한 임상 병리학적 변수를 통해 선양낭성암종의 원격 전이에 영향을 주는 인자를 조사하고자 하였다.

대상 및 방법

1999년 10월부터 2011년 12월까지 본원 이비인후과에서 타액선 선양낭성암종으로 진단되어 치료 받은 44명(남자 

19명, 여자 25명)을 대상으로 원격전이를 유발하는 위험 인자를 조사하였다. 8명의 환자는 배제 기준에 따라 제외하

였다. 환자의 평균 연령은 54세였다. 환자의 병리 보고서, 종양의 크기, T 병기, 수술 절제연의 종양 존재 유무, 신경 

조직 침습, 림프절 전이가 조사되었다.

결  과

15명의 환자가 원격전이가 있었으며 21명은 원격 전이가 없었다. 원격 전이를 유발할 수 있는 여러 인자들을 비교

하였을 때, 원격 전이는 수술 절제연의 종양 세포 잔존(p=0.014), 종양의 크기(p=0.038), 진행된 T 병기(p=0.024) 가 

통계적으로 유의하게 연관성이 있었다. 림프절 전이와 신경 조직 침습은 원격 전이와 연관이 없었다.

결  론

종양의 크기, 진행된 T 병기, 수술 후 절제연의 종양 세포 잔존은 원격 전이의 예측 인자로 생각된다. 따라서 이에 

해당하는 환자의 경우 더욱 철저한 관리 및 경과 관찰을 요한다.

중심 단어：선양낭성암종ㆍ원격 전이ㆍ예측 인자.
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mous cell carcinoma, lymphatic and local spreads are rare. 
However, perineural invasion, tendency of distant metasta-
sis(DM) and ability of recurrence over a prolonged period 
have been noted.6)

The treatment of ACC is surgical excision with free mar-
gin. The efficacy of postoperative radiation therapy has not 
yet been fully defined, and indications for its use vary de-
pending on the institutes. Recent studies have suggested that 
combined therapy of surgery followed by radiation is consid-
ered to be the standard of treatment for ACC.7,8) The overall 
5-year survival for ACC patients was 90.3%.1) The overall 10-
year and 15-year survival rates were only 79.9% and 69.2% 
as DM can develop more than 10 years after the initial treat-
ment.1) Therefore, long term follow-up should be done, and 
factors that predict the recurrence are needed.

The purpose of the present study was to investigate the fac-
tors that influence DM in ACC with multiple clinical and pa-
thological variables retrospectively.

Materials and Methods

Medical records of 44 patients with ACC of salivary glands 
in the departments of otolaryngology at Korea University 
Anam, Guro, and Ansan Hospitals between October 1999 
and December 2011 were retrospectively reviewed. The co-
hort included 23 females(64%) and 13 males(36%). The age 
at diagnosis ranged from 28 to 78 years, with a median age 
of 54 years. The median period of follow-up was 31 months, 
and the patients were selected who had been visited our hos-
pital at least during 12 months. The maximal period of fol-
low-up was 110 months. Diagnosis of ACC was confirmed 
by histopathologic evaluation of the specimen obtained dur-
ing the operation. Pretreatment evaluation included past 
medical history and physical examination of the patients. Di-
agnostic imaging of the primary lesion included CT and MRI. 
Eight patients who did not receive combined therapy of sur-
gery followed by radiation therapy or had incomplete medi-
cal records were excluded from the study. When lymph node 
metastasis was suspected, the neck dissection was performed. 
The median follow-up period was 45.3 months. Clinical and 
pathologic data, including age, tumor T stage, tumor size, 
overall American Joint Committee on Cancer(AJCC 2011) 
stage, the involvement of resection margin, the sites of me-
tastasis were collected. Primary site of ACC was classified 
into parotid, submandibular gland, and minor salivary gland. 
Data regarding the presence of involvement of the resection 

margin and perineural invasion were obtained from patholo-
gy reports. Clinical stage of the tumors was evaluated accord-
ing to the AJCC. The evaluation for DM was done with im-
aging studies including Torso PET-CT, chest CT, and bone 
scan.

Statistical analysis was performed with SPSS(version 12.0, 
Chicago, IL, USA). One-tailed Mann Whitney U test was used 
to identify the interrelationship, among age, tumor size, and 
DM. Correlations between clinical variables(gender, prima-
ry site, resection margin, perineural invasion, metastatic node) 
were assessed via Pearson’s chi-square test or, where there 
are fewer than 10 subjects in any cell of a 2×2 grid, via two-
tailed Fisher exact test. A p value＜0.05 was considered sta-
tistically significant.

Results

Characteristics of ACC are presented in Table 1. Most com-
mon primary site of ACC is minor salivary gland, our research 
was so. Because adenoid cystic carcinoma usually was con-
sidered as high risk salivary cancer, all patients were under-
gone surgery followed by radiation therapy. No patients un-
derwent chemotherapy as part of their treatment regimen. Fif-
teen patients had neck dissection as part of surgery. Histopa-
thological results evaluated included resection margin and 
perineural invasion. Twenty two patients presented positive 
resection margin(61.1%). Clear margins were seen in 14 pa-
tients(38.9%). Eighteen patients showed positive perineural 
invasion(50%), and 18 had negative perineural invasion(50%). 
Fifteen patients developed distant metastasis in spite of de-

Table 1. Characteristics of ACC

Primary site No.(%)

Parotid 3( 8.3)

Submandibular gland 5(13.9)

Minor salivary gland 28(77.8)

T stage

T1 10(27.8)

T2 6(16.7)

T3 4(11.1)

T4a 11(30.6)

T4b 5(13.9)

Tumor size

0-1 cm 4(12.5)

1-2 cm 10(31.2)

2-3 cm 4(12.5)

3-4 cm 5(15.6)

4＜ cm 9(28.1)



- 3 -

finitive treatment. The most common site for DM was lung 
(93.3%), followed by rib(6.7%). 

Upon comparison of specific variables with the develop-
ment of DM, it was found that involved resection margin(p= 

0.014), tumor size(p=0.038), advanced T stage(p=0.024) had 
statistically significant correlations with the development of 
DM(Table 2). Major salivary gland tumor had a lower rate of 
DM than minor salivary gland tumor, however there was no 
statistically significant. Lymph node metastasis and perineu-
ral invasion had no correlation with DM(Table 2).

Discussion

ACC is a rare and indefinite cancer characterized by a pro-
tracted natural history of slow growth, and DM can cause 
death 1 to 2 decades after definitive treatment.2,5) Therefore, 
a further understanding of the progress and biological behav-
ior of ACC is important. Over the last decade, there have been 
many attempts to find the prognostic factors and the predic-
tors for DM of ACC. Clinical prognostic factors about DM 

and recurrence include tumor site, increasing size and stage 
of tumor, solid histological features, positive margins at sur-
gery, and perineural invasion.2,3,5,9,10) There is no consensus 
about the key prognostic factors for DM. This study was de-
signed to investigated distant metastatic factors to predict the 
progress of ACC. In this study, larger tumor size, advanced 
T stage and involvement of resection margin are thought to 
be predictors for DM. 

Tumor size was analyzed as a continuous variable. It was 
found to be a predictor of DM. This result was contrary to the 
previous reports.11) This study also revealed that advanced T 
stage contributes to the DM. Larger tumor size and more ad-
vanced T stage mean more aggressiveness of the tumors, and 
it might be more difficult to achieve free resection margin.

The adequacy of surgical resection did seem to influence 
distant metastatic spread. Though several studies were re-
ported no statistically significant correlation between resec-
tion margin and DM,2,7,11) it was not same in this study. Mi-
croscopic remnant tumor might affect the DM. Adam et al.8) 
recommended a dose of 66 Gy radiotherapy with positive re-
section margin. Allen et al.7) reported that combined therapy 
with surgery followed by radiotherapy in doses more than 60 
Gy should be considered the standard treatment for ACC. 
Therefore, further comparative analysis of relationship be-
tween radiotherapy dose and DM is needed. 

Correlation between perineural invasion and DM is still 
controversial. Rapidis et al.11) suggested that perineural inva-
sion facilitates distant metastatic spread. But Van der Wall12) 
reported that there seems to be no statistically significant cor-
relation between the two parameters. It seems not to be peri-
neural invasion correlate with DM in this study. Although the 
proportion of patients who had DM was higher in patients 
with perineural invasion, the result was not statistically sig-
nificant. Some reports suggested that perineural invasion in 
local control is more significant than those with distant con-
trol.8) 

This study has a limitation due to its small numbers of pa-
tients. Multivariate analysis could not be done due to small 
numbers of patients. ACC is need to follow up during long pe-
riod. Mean follow-up period was 41 months in our study. Sur-
vival analysis due to the short follow-up period was difficult. 
There are wide variations in follow-up periods, and patients 
who were diagnosed recently had short follow-up periods. Tu-
mor size and T stage, however, were found to be important to 
predict the progress of ACC. The adequacy of surgical resec-
tion is also significant. 

Table 2. Correlation of DM with clinical parameters

DM(+) DM(-) p value

Sex

Female 9 14 0.736

Male 6 7

*Age(year) 55.98 53.81 0.860

*Tumor size(cm) 3.63 2.55 0.038

Primary site

Parotid 1 2 0.948

Submandibular gland 2 3

Minor salivary gland 12 16

Resection margin

Positive 13 9 0.014

Negative 2 12

Perineural invasion

Positive 10 8 0.176

Negative 5 13

Lymph node metastasis

Positive 2 3 1.000

Negative 13 18

T stage

T1 1 9

Advanced T stage 14 12 0.024

N stage

N0 12 17 1.000

Advanced N stage 3 4

* : Age and tumor size are continuous variables. One-tailed 
Mann Whitney U test was used to identify the relationships 
among age, tumor size, and DM 
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Conclusion

Patients with risk factors such as large tumor size, advanced 
T stage and involved resection margin are more likely to de-
velop DM. Therefore more comprehensive managements 
should be recommended in these situations. 
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