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Abstract
Introduction—Adenoid cystic carcinoma is an uncommon type of breast cancer. There are
limited data about its epidemiology, tumor characteristics, and outcomes. Using a large,
population-based database, this study aims to identify specific characteristics of patients with
adenoid cystic breast cancer, investigate its natural history, and determine its long-term prognosis.

Methods—The California Cancer Registry (CCR), a population-based registry, was reviewed
from the years 1988 to 2006. The data were analyzed with relation to patient age, tumor size and
stage, and overall survival. Relative cumulative actuarial survival was determined using the
Berkson-Gage life table method.

Results—A total of 244 cases of invasive adenoid cystic cancer were identified in women during
this time period. The patients’ median age was 61.9 years. Most cases were diagnosed in non-
Hispanic White women (82%, n=200), followed by African-American (6%, n=15), Asian/Pacific-
Islander (5.7%, n=14) and Hispanic women (4.4%, n=12). The remainder of the patients was of
unknown or other ethnicity. Tumors were between 1 and 140 mm in size. At the time of diagnosis,
92% (n=225) of patients had localized disease, 5% (n=12) of patients had regional disease, and
even fewer (n=7) had either distant or unknown staged disease. Lymph node involvement was not
present in any tumors smaller than 1.4 cm. The relative cumulative survival of patients with
adenoid cystic breast carcinoma was 95.6% at 5 years and 94.9% at 10 years.

Conclusion—Adenoid cystic carcinoma of the breast is a rare disease with an overall good
prognosis. Knowing that this cancer usually presents as localized disease, with lymph node
involvement seen only with larger tumors, can help clinicians plan the operative management of
these tumors.
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Introduction
Adenoid cystic carcinoma (ACC) of the breast is a rare entity accounting for 0.1% of all
breast cancers 1, 2. ACC has been described in women between 30 and 90 years of age, but
is most common in the fifth and sixth decades of life. Patients typically present with a
subareolar mass or breast pain. Patients with ACC have a better prognosis compared to other
breast malignancies. Metastasis to non-nodal sites at any point in the disease process is rare,
but will occur at times without evidence of prior lymph node involvement 1, 3. Treatment
with mastectomy or breast conservation therapy is typically followed by prolonged
survival 4. At this time, we have minimal data regarding the need for axillary staging. In
contrast to extramammary ACC, those arising in the breast have an excellent prognosis.

Histologically ACC of the breast is characterized by small basaloid cells with a solid
cribiform pattern or tubular growth patterns enclosing pseudoglandular spaces with minimal
eosinophilic material 5. ACC has been seen in multiple areas of the body including the
breast, vulva, skin, salivary glands, lacrimal glands, and the upper respiratory tract 6. The
cell of origin is unknown, but many feel it may arise from the ductal epithelium and
myoepithelium. This malignancy also has biphasic cellularity with myoepitheial cells mixed
with other cell types. These tumors tend to be estrogen receptor (ER) and progesterone
receptor (PR) negative 7.

Materials and Methods
Data from the California Cancer Registry (CCR) was evaluated from the years 1988 to 2005.
The CCR is a population-based database established in the late 1940s to report a 10%
sample of the incident cancer cases in the State. Mandatory reporting of all incident cancers
(excluding squamous cell and basal cell skin cancers, and later, cervical CIS, and
“intermediate” ovarian cystadenocarcinomas) began in 1988. The database contains
information about the type of cancer (histology), patient demographics, disease stage at
diagnosis and survival. For breast cancers, stage is recorded within the CCR (as in other
total-population based registries in the US and Canada) as local disease, regional (with
lymph node involvement and/or direct extension into adjacent structures), or distant disease.
There is no distinction between lymph node involvement and direct extension into adjacent
structures in the CCR. A limitation in reporting from the CCR is we are required by CCR
policies (and thus, by the laws of California) not to report the actual numbers in “cells”
(groups) of five or less to avoid any possibility of identification of a patient.

The Berkson-Gage life table method was used to calculate relative cumulative survival of
patients diagnosed with ACC of the breast. Relative survival rates compare the mortality of
a group of patients to that of the general population of the same age, sex, and ethnic
distribution. Tumor characteristics, patient demographics, and survival rates of ACC of the
breast were compared to those of all types of breast carcinoma other than ACC.

Results
Among all breast cancers for 1988-2006 in the CCR, adenoid cystic carcinoma accounted
for 0.058%. ACC of the breast accounted for for 11.5% of all sites of orgin of ACC and was
the third most common after salivary gland and head and neck cancers. Women (N=244)
who were identified as having invasive ACC of the breast between 1988 and 2005 were
included in this analysis. The median age at diagnosis was 61.9 years old with a range from
30 to 99 years and a standard error of 0.849. The majority of the patients were non-Hispanic
White women (82%, n=200) followed by African-American women (6%, n=15), Asian/
Pacific-Islanders (5.7%, n=14) and Hispanic women (4.4%, n=12), the remainder of the
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patients were of unknown ethnicity (Table 1). In addition to these 244 women, there were 5
cases of adenoid cystic breast carcinoma-in-situ, all in women, and fewer than 5 cases of
invasive adenoid cystic carcinoma in men. We could show no statistically significant
predilection toward ACC being located in the nipple, areola, or centrally in the breast
compared to all other types of breast cancer.

At the time of diagnosis, 92.2% of the patients (n=225) had localized disease. Regional
disease was present in 4.9% (n=12). Seven patients presented with distant metastasis or
unspecified stage (Table 2).

Tumors varied in size from 1 mm to 140 mm at the time of excision (Figure 1). The majority
of the tumors were 16-20 mm in size. The eight cases with lymph node involvement had
tumors ranging from 14 to 70 mm. Of the 38 cases of ACC that were 13 mm or smaller,
none had lymph node metastasis. Of the 144 patients with ACC for whom both the nodal
status and tumor size were known (59% of the total), eight patients had positive lymph
nodes (as above). These patients had a mean tumor size of 36.6 mm (range 14 to 70 mm).
For the 136 patients who had negative lymph nodes the mean tumor size was 22.0 mm
(range 0.1 to 80.0 mm). Although this difference did not reach statistical significance (z =
1.86, p = 0.06), there is a trend toward smaller tumors being less likely to have lymph node
metastasis; a larger sample size may confirm this.

This is a drastic difference when the proportion of positive lymph nodes is compared to size
of tumor in all other invasive breast cancers. In tumors of other types, those of < 20mm had
a 23% rate of positive lymph nodes, 21-30mm had 47% positive, 31-40mm had 57%
positive, and when a patient has a tumor greater than 40mm, 67% of those patients had
positive lymph nodes at the time of resection.

The relative cumulative survival of all women with invasive ACC was 95.5% at five years
and 93.5% at 10 years (Figure 2). Compared to other types of invasive breast carcinoma,
ACC of the breast offers a relative cumulative survival benefit of approximately 20% at ten
years (z = 3.34;P < 0.001).

As seen in Figure 3, the 10 year relative cumulative survival for patients with negative
lymph nodes was 101.8% (se = 5.37), while that for patients with positive nodes was 32.7%
(se = 19.55). In spite of the large standard errors, the difference in survival of the two groups
is significant (z = 3.41, P < 0.001). Interestingly, the 10 year relative cumulative survival for
patients whose nodal status is unknown is 97.8%, which is statistically no different from the
group with negative nodes (z = 0.286, P = 1).

The authors also conducted an analysis of the National Cancer Institute’s SEER data to
determine if there were any differences from the CCR data. This analysis of the non-
California cases of adenoid cystic carcinoma of the breast in SEER showed only minor,
statistically non-significant differences from the results of the California data analysis8.

Discussion
Adenoid cystic carcinoma of the breast is rare and was first described as “cylindroma” by
Billroth 9. It presents with a breast mass, typically subareolar, or breast pain. Although this
malignancy has a predilection for a location near the areola, nipple discharge is a rare
symptom. The pain that patients experience with adenoid cystic carcinoma of the salivary
glands is due to perineural invasion. In ACC of the breast perineural invasion is rare, so it is
uncertain why patients experience tenderness as their dominant symptom. Diagnosis
typically occurs from symptomatic complaint as imaging tends to be non-specific.
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Mammography most commonly reveals a lobulated nodule. The masses tend to be ill
defined with rare calcifications.

ACC has had various growth patterns described: glandular, tubular and solid. The
characteristic histologic pattern that includes small basaloid cells with a solid cribiform
pattern or tubular growth patterns enclosing pseudoglandular spaces with minimal
eosinophilic material is noted on fine needle aspiration 5. Ro et al. 10 correlated histologic
grade with survival in patients with ACC of the breast. The grade increases with the
proportion of solid elements. Grade I (no solid element), Grade 2 (<30% solid elements) and
Grade 3 (≥30% solid elements). They propose treatment based on grade: local excision for
grade 1, simple mastectomy for grade 2, and mastectomy with axillary node dissection for
grade 3 tumors.

At the time of diagnosis, metastasis to the lymph nodes is a rare finding 4. The majority of
the patients have tumor confined to the breast. Our cohort of patients from the CCR has the
same findings. Due to this, the treatment compared to other invasive breast carcinomas
should vary. While breast conservation surgery with sentinel node biopsy is the standard
operation for most invasive carcinomas found at an early stage, ACC poses a difficult
decision. The indolent process of ACC may allow the surgeon to perform a surgical
resection of the primary tumor without lymph node sampling. As the size of the tumor
increased, the incidence of positive lymph nodes did as well. Thus, a surgeon may decide to
perform a sentinel node biopsy or axillary lymph node dissection depending on original
tumor size. With such a small incidence of positive lymph nodes in small tumors, the
morbidity of axillary lymph node dissection may outweigh the benefits.

Axillary lymph node dissection is not without morbidity. Up to 60% of patients have the risk
of lymphedema, bleeding, shoulder restriction, weakness, pain and permanent nerve
damage 11, 12. Due to these risks, the decision to proceed with a lymph node sampling must
be taken cautiously. There have been several randomized prospective trials comparing
sentinel node biopsy to axillary dissection, and although the morbidity associated with
sentinel node biopsy is lower than a full dissection, there are still risks associated with it.
Both studies demonstrated that there is still around a five percent risk of lymphedema in
patients who undergo a sentinel node biopsy 13-15. Therefore, surgeons must also consider
this risk when recommending even a sentinel node biopsy in patients. In the case of a small
ACC tumor, the risk of lymphedema may be higher than the chance of identifying a positive
node.

A consensus for the treatment of ACC of the breast has not been reached partially because
of the rarity of this malignancy. Case reports 1-4 have been published ranging from a simple
local excision to radical mastectomy. The indolent course, rare axillary node involvement or
metastasis, and favorable prognosis make ACC an ideal malignancy to optimize treatment 7.
A prospective, randomized trial would be ideal for answering this question, but due to the
rarity of the malignancy this would prove to be difficult.

It is doubtful that there is an “in-situ” stage for adenoid cystic carcinoma of the breast.
Rosen, in his treatise on tumors of the breast, describes “in-situ” ACC as a rare condition
seen only at the periphery of invasive ACC16. Other such texts do not even mention the
possibility of ACC-in-situ17, 18. We do not know what the sections of the 5 alleged “CIS”
actually showed, but they were so interpreted by the involved pathologist.

There are limitations to the California Cancer Registry data. The diagnoses are based on the
evaluation from each institution’s pathologist. Furthermore, it would be exceedingly
difficult and expensive to review individual cases by a central pathologist. However, this
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series remains the largest analysis of this rare tumor type and therefore, it is helpful for
clinicians to gain knowledge on how to treat this rare tumor type.

Conclusions
In summary, the women with “unknown” ACC lymph node status have the same excellent
ten-year relative cumulative survival as do the women with known negative lymph nodes.
Thus, the findings from this analysis suggest that unless there are palpable lymph nodes or
other reasons to suspect nodal involvement, routine axillary lymph node biopsy or excision
may not be warranted especially in T1 tumors..
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Figure 1.
Distribution of adenoid cystic carcinoma of the breast by tumor size. This graph shows the
number of cases of adenoid cystic carcinoma of the breast by tumor size (cm).
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Figure 2.
Cumulative relative survival of adenoid cystic carcinoma of the breast. The graph compares
the cumulative relative survival of patients with adenoid cystic carcinoma of the breast when
compared to the relative survival of patients with all other types of breast cancer.
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Figure 3.
Cumulative relative survival of invasive adenoid cystic carcinoma of the female breast
according to lymph node status. The graph compares the relative survival of patients with
invasive adenoid cystic carcinoma of the breast according to their lymph node status.
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Table 1

Patient Demographics: Breakdown of ethnicity of adenoid cystic carcinoma of the breast and in the California
breast cancer population as a whole.

Ethnicity Number of cases Percent of cases % of all breast cancer
(CCR) in women ≥ 50
years of age

Non-Hispanic White 200 82.0 78.1

African-American 15 6.1 5.1

Asian/Pacific Islander 14 5.7 6.0

Hispanic 12 4.4 10.0

Other < 5 < 2 0.9

Chi square = 7.81, 4 df, p = 0.09
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Table 2

Stage. Breakdown of the number of cases of adenoid cystic carcinoma of the breast by stage.

N
(Number of cases)

%
(Percentage of cases)

Localized 225 92.2

Regional 12 4.9

Distant + Unspecified 7 2.9

Breast J. Author manuscript; available in PMC 2013 July 24.


