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Abstract Objectives This study was undertaken to evaluate the characteristics and treatment
outcomes of patients with adenoid cystic carcinomas of the head and neck region
treated at a tertiary cancer center in south India.
Materials and Methods This was a retrospective study done on patients treated at
the institute between 2004 and 2011. Clinicopathological details and treatment
outcomes were captured from the treatment records to estimate the treatment
outcomes and factors affecting them.
Results There were a total of 140 patients with mean age of presentation of 46 years
and a median follow-up of 65 months. The most common single site of presentation
was the oral cavity. One-hundred eighteen patients (84.3%) underwent primary
surgical resection in which 38% had negative surgical margins. Ninety-nine patients
were given adjuvant radiotherapy and 18 patients received radical radiotherapy,mostly
for surgically inaccessible and inoperable tumors.
Median time to recurrence and distant metastasis was 37 and 34 months, respectively.
The overall survival and disease-free survival estimate using the Kaplan–Meier method
were 92.3 and 71.9%, respectively, at 5 years. Surgical removal of the primary tumor
and the nodal stage had themost significant impact on the overall survival outcomes of
these patients.
Conclusion Surgery remains the most impactful treatment modality in the manage-
ment of these rare epithelial tumors. The use of adjuvant radiotherapy may help to
tackle the issues of perineural spread and inadequate surgical margins in technically
difficult sites. Radical radiotherapy also has impressive response rates.
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Introduction

Adenoid cystic carcinomas are rare epithelial neoplasms
arising from the salivary gland tissues that constitute 4% of
all epithelial salivary neoplasms and 1% of all head and neck
malignancies.1–3

The entity of adenoid cystic carcinomawas first described
in 1853 and 1854 by three Frenchmen (Robin, Lorain, and
Laboulbene) in their articles, where the typical cylindrical
appearance of the tumor was identified. It was Billroth who
later coined the term Cylindroma in 1859 and is often
credited with the first reporting of these tumors.1

Themost common site of origin of this tumor is the minor
salivary gland of oral cavity especially the palate and the
tongue.2,3 They are characteristically slow growing but lo-
cally invasive and exhibit neurotropism, that is, the propen-
sity to have perineural spread. Their natural history is
characterized by indolent growth and late relapses mainly
in the form of systemic relapse and poor long-term survival
outcomes.4

Most of the published literature on these cancers
includes small series or single institution reports. Majority
of localized tumors are managed with primary surgical
resection. The common occurrence of these tumors in areas
where complete surgical resection is difficult and techni-
cally demanding makes attainment of negative surgical
margins very difficult. The extent and nature of surgery
are often dictated by the location of tumor and surgical
expertise. The role of radiotherapy, however, is less clear
with most centers opting to give postoperative radiation
considering the high propensity of local relapse and the
mostly theoretical ability of radiotherapy to address peri-
neural spread.

This study was undertaken to evaluate the characteristics
and treatment outcomes of patients with this unusual tumor
treated at a tertiary cancer center in south India.

Materials and Methods

This is a retrospective study of adenoid cystic carcinoma of
the head and neck region, registered at the Institution
between 2004 and 2011.This study was approved by the
institutional review board. The study population was identi-
fied from the institutional database using the International
Classification of Diseases codes corresponding to adenoid
cystic carcinoma of the various head and neck subsites. The
case records of these patients were comprehensively
reviewed and demographic, clinicopathological details and
treatment outcomes were captured on a structured pro-
forma. No central pathology review at the institution was
done for all patients since a significant number of patients
had undergone surgery at local hospitals. However, a major-
ity had review of the pathology slides and blocks at the
institution. Staging was done based on American Joint Com-
mittee on Cancer staging system 7th edition criteria and the
original pathology report.

A total of 192 patients had registered with a diagnosis of
adenoid cystic carcinoma, out of which only the 140

patients who decided to pursue further treatment at this
institution were included in the analysis. The patients
whose follow-up details were not available were contacted
telephonically or via post and all attempts on updating the
follow-up were made. Those patients whose follow-up
could not be updated after these measures were censored
for statistical analysis.

Statistical Analysis
The continuous variables were summarized using mean and
standard deviation and categorical variables were reported
using frequencies and percentages. The overall survival (OS)
and disease-free survival (DFS) were estimated using
Kaplan–Meier method. Survival probabilities obtained by
using the Kaplan–Meier method were compared using log-
rank test and the risk of various prognostic factors on OS and
DFSwere estimated using Cox regression analysis. The risk of
various prognostic factors on recurrence was estimated
using logistic regression. A p-value less than 0.05 is consid-
ered to be significant. All estimates were calculated from the
date of the pathological diagnosis.

Results

A total of 140 patients with biopsy proven adenoid cystic
carcinoma of the head and neck region, treated between
2004 and 2011 were included in this analysis.

Among the 140 of patients, 57.9% were females. Majority
of the patients presented in the third and fourth decade of
life, with the mean age at presentation being 46.5 years
(range: 16–84 years). Among the 15 patients who were
diagnosed at age less than 30 years, 7 had disease in one of
the major salivary glands.

The demographic details and the disease characteristics of
the patients are summarized in ►Table 1.

Tumor Characteristics and Staging
The most common site of presentation was in one of the
major salivary glands (either the parotid or submandibular
gland, with a frequency of 29.3% of the total cases), followed
byoral cavity (28.6%) and sinonasal subsite (22.9%). Themost
common single site of tumor presentation was the oral
cavity. The rare primary locations of the tumor included
the larynx, eye lid, external auditory canal, parapharyngeal
location, and lacrimal gland.

Nearly 49% of the patients presented with stage I or II
disease. Forty nine (35%) patients had stage IV disease, out of
which three had metastatic disease at diagnosis. Regional
adenopathy was present in 16 patients (11.4%). Majority of
patients of patients with regional adenopathy had the pri-
mary tumor in the oral cavity (43%) followedbypatientswith
oropharyngeal primary (18%).

Treatment Characteristics

Surgery
A total of 118 patients (84.3%) underwent primary surgical
resection.
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Forty-five out of the 118 patients (38%) had negative
surgical margins. Among the 66 patients who had positive
margins, majority had unplanned excisions from the refer-
ring centers and did not have further surgery at our institu-
tion or were patients who had a paranasal sinus primary.
Further histopathology details including the microscopic
pattern and presence of perineural spread were largely
unavailable from the records.

Surgery alonewas done for 19 patients andmore than 80%
(16) among them had early-stage disease and margin nega-
tive excision (12). Five patients developed recurrence in this
subgroup and all were local recurrences. Four out of them
had initial margin positive excision and were not given
adjuvant radiotherapy for various reasons including patient
refusal, and they were successfully salvaged with further
surgery with or without radiotherapy.

Radiotherapy
Radiotherapy was used in the treatment of 120 patients.
Ninety-nine patients were given radiation in the adjuvant
setting. Radical radiotherapy was given to 18 patients
who had inoperable disease or in whom surgery was
not contemplated due to medical reasons. Adjuvant
radiotherapy dose schedules were mostly ranging be-
tween 50 and 60 Gy in 2 Gy equivalents and for radical
radiotherapy 60 to 70 Gy equivalent schedules were used.
Thirteen patients, among those who received radical
radiotherapy, had complete response (72.2%) and four
patients had partial response at 3 months of radiotherapy
completion. One patient was documented to have stable
disease at first follow-up. Among the patients who had
complete response, nine patients developed recurrences.
Three patients had isolated local recurrence, three
patients failed in regional nodes alone, and three failed
systemically. Among the patients who developed meta-
static disease, two also had recurrence at the primary
site.

Chemotherapy
None of the patients were given chemotherapy in the neo-
adjuvant, concurrent or adjuvant setting and the use of
chemotherapy was only for palliation in the recurrent/met-
astatic setting.

Survival Outcomes
The median follow-up period of this study was 65 months
(range: 1–150 months).

The median time to recurrence for all patients
was 37 months and the median time to distant metastasis
was 34 months after completing the initial treatment.

The OS estimate using the Kaplan–Meier method 92.3% at
5 years (standard error [SE]: 2.5%; ►Fig. 1).

The DFS was estimated to be 71.9% at 5 years (SE:
4.2%; ►Fig. 2).

Surgical removal of the primary tumor and the nodal
stage had the most significant impact on the OS outcomes of
these patients (►Table 2).

Table 1 Patient demographics and treatment characteristics

Feature Numbers (%)

Sex

Female 81 (57.9)

Male 59 (42.1)

Subsite

Oral cavity 40(28.6)

Parotid/Submandibular 41(29.3)

Gland

Oropharynx þ 17 (12.1)

Nasopharynx

Nasal cavity and PNS 32(22.9)

Others 10(7.1)

Stage

I 29

II 39

III 13

IV 49

(3-systemic disease)

Stage unknown 10

Treatment

Surgery 118 (84.3)

Postoperative margin status

Negative 45

Positive 66

Unknown 7

Radiotherapy 120

Adjuvant 99

Radical 18

Palliative 3

Chemotherapy 7 (4.9)

Abbreviation: PNS, paranasal sinus.

Fig. 1 Kaplan–Meier estimates of overall survival.
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Even though sex of the patient did not have a significant
impact on survival, it was observed that female patients did
slightly better than themale counterparts in terms of 5 years
survival (95.6 vs. 87.5%; p¼0.218). T Stage of tumor, site of
primary, and use of radiotherapy were not demonstrated to
have any statistically significant impact on the survival out-
comes (►Table 2).

The impact of surgery and nodal stage on OS was main-
tained on multivariate analysis also (hazard ratio [HR]: 8.36;
95% confidence interval [CI]: 2.33–30.04; p¼0.001 and HR:
-5.43; 95% CI: 1.47–20.01 p¼0.011 for surgery and nodal
stage, respectively). Surgical removal of tumors, T stage and
N stage had the most profound and statistically significant
impact on DFS (►Table 3).

The influence of surgery and nodal staging in survival
were maintained in the multivariate analysis also. Impact of
the location of the primary tumor on survival outcome was
evaluated and nomeaningful impact could be demonstrated,
even though oral cavity and major salivary gland primaries
did slightly better than other sites (►Table 4).

Discussion

The published data on adenoid cystic carcinoma is sparse,
mainly since they constitute only approximately 1% of all
head and neck malignancies. The management of this tumor
has always posed many clinical challenges, considering the
long clinical history, initial indolent growth nature along
with relentless and progressive clinical course thereafter.

Retrospective reviews and single institution reports con-
stitute most of the available literature on these rare cancers.

Fig. 2 Kaplan–Meier estimates of disease-free survival.

Table 2 Univariate analysis of factors affecting overall survival

HR p-Value (95.0% CI
for HR)

Sex (male vs. female) 2.03 0.228 (0.64–6.39)

Surgery (no vs. yes) 9.63 0.001 (3.02–30.71)

Margins (neg vs. pos) 2.16 0.36 (12.94–0.398)

T stage (I) 0.367

T stage (II vs. I) 1.36 0.801 (0.12–15.03)

T stage (III vs. I) 4.68 0.208 (0.42–51.73)

T stage (IV vs. I) 3.80 0.217 (0.46–31.58)

N stage (0) 0.002

N stage (1 vs. 0) 9.74 0.001 (2.80–33.95)

N stage (2 vs. 0) 0.00 0.990

Radiotherapy (yes vs. no) 1.36 0.77 (0.18–10.53)

Abbreviations: CI, confidence interval; HR, hazard ratio.

Table 3 Univariate analysis of factors affecting disease-free
survival

HR p-Value (95.0% CI
for HR)

Sex (male vs. female) 0.92 0.784 (0.51–1.67)

Surgery (no vs. yes) 2.72 0.003 (1.40–5.29)

Margins (neg vs. pos) 0.59 0.179 (0.27–1.28)

T stage (I) 0.008

T stage (II vs. I) 2.43 0.177 (0.67–8.85)

T stage (III vs. I) 6.05 0.009 (1.56–23.46)

T stage (IV vs. I) 5.50 0.005 (1.65–18.27)

N stage (0) 0.001

N stage (1 vs. 0) 5.18 0.001 (2.38–11.25)

N stage (2 vs. 0) 5.73 0.004 (1.75–18.77)

Radiotherapy (yes vs. no) 0.85 0.725 (0.33–2.14)

Abbreviations: CI, confidence interval; HR, hazard ratio.

Table 4 Impact of location of primary tumor on survival

Subsite Overall survival at 5 years Disease-free survival at 5 years

Survival % SE % p-Values Survival % SE% p-Values

Oral cavity 91.2 4.9 0.232 77.1 7.1 0.522

Parotid þSM gland 100 – 73.7 7.6

Oropharynxþnasopharynx 75.6 10.6 58.9 13.0

PNSþnasal cavity 96.7 3.3 73.4 8.7

Others 87.5 11.7 62.5 17.1

Abbreviations: PNS, paranasal sinus; SE, standard error; SM, submandibular.
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One of the largest series published so far is the European data
of more than 2,000 patients form the EUROCARE database
comprising patients from 32 population-based cancer regis-
tries from17 countries across Europe.5 They have extensively
reported on the demographics, clinical presentations, and
survival outcomes. Over 40% of patients were more than
60 years of age in this series. In concordance with the
EUROCARE data that found a female preponderance of 56%,
we have also found that nearly 58% of the patients were
females. Most other reviews, however, fail to show any
specific sex predilection for these tumors.6,7

Most common site of origin of these rare tumors is the
minor salivary gland located within the oral cavity.8,9 Oral
cavity was the most common single site of origin of these
tumors in the present series too, with 28.6% of the patients
presenting with a primary in one of the oral cavity subsites.
Nearly 50% of patients in this series presented with stage I or
II disease and regional node positivity was seen in 11.4% of
patients. This stage distribution aswell as the node positivity
rates are comparable to most other reports where the node
positivity rates were found to be typically between 10 and
15%.1,8 Majority of the patients with regional adenopathy at
presentation had the primary tumor located in the oral
cavity. A relatively higher rate of regional node positivity
of around 19% for adenoid cystic carcinoma of the oral cavity
has been reported by Agarwal et al from Mumbai, India.10

Surgery remains the primary management option for
most salivary gland carcinomas with the type and extent
of surgery depending on various factors like histology, tumor
site, regional lymphadenopathy, and expertise of the oper-
ating surgeon. More than 80% of patients in this study
underwent primary resection of the tumor. More than half
(55.8%) of the operated patients had positive surgical mar-
gins. Most of thesewere patients who underwent unplanned
excisions at local hospitals and were not subsequently con-
sidered for further surgery or had the primary in locations
like the paranasal sinus where obtaining negative margins of
excision is often difficult. The rates of margin positivity
reported in literature are also around 50%, and this is mostly
because of the common occurrence of primary tumors in
siteswith complex anatomical relations and difficult surgical
accessibility.11,12

The role of complete surgical excision of adenoid cystic
carcinomas of head and neck subsite remains undisputed.
However, there has been much debate on the use of postop-
erative radiotherapy for these tumors, even though most
centers prefer to use adjuvant radiotherapy.10,11A few series
have tried to look into the benefit of postoperative radio-
therapy in the patients who underwent initial excision and
the conclusions have been quite variable. Most authors have
been equivocal on the role of factors like stage of the tumor,
nodal involvement, and presence of perineural invasion in
influencing outcomes (►Table 5).

Of the 118 patients who underwent surgical resection in
this study, 99 patients were given postoperative radiothera-
py. Surgical excision of tumor was demonstrated to be one of
the strongest predictors for OS andDFS (►Tables 2 and 3) and
this underlines the importance of surgical excision in these

tumors. We have obtained a 5-year OS estimate of 92.3% and
DFS estimate of 71.9% in this series. The OS figures are much
higher than most reported series. This disparity could be
partly attributed to the fact that more than 80% of patients
received adjuvant radiotherapy after surgery irrespective of
the tumor stage and post op margins. This could also be a
reflection of the poor patient follow-up especially after a few
years of completing treatment.

Radical radiotherapy remains a good treatment option for
those patients with localized but inoperable disease due to
medical reasons, or technical inoperability as a result of the
tumor extent and location. Mendenhall et al reported 10-
year OS and local control rates of 65 and 75%, respectively, for
patients treated with radiation alone for localized salivary
gland carcinoma.11 Chen et al reported 10-year OS and
distant metastasis-free rates of 46 and 67%, respectively,
for patients with salivary gland carcinomas including a
significant proportion of adenoid cystic carcinomas treated
at the UCSF University of California, San Francisco Medical
Center. Patients with higher T stage and use of radiation dose
less than 66 Gy were found to be predictors of poor out-
come.12 A possible dose response relation, especially for
adenoid cystic carcinoma, was reported by Parsons et al
who reported that use of radiotherapy dose greater than 70
Gy resulted in better outcomes when patients were treated
with radiotherapy alone.12

Eighteen patients in this series were given radical radio-
therapy. The complete response rate among these patients
was 72.2%. Radiotherapy dose ranged from60 to 70Gy in 2Gy
equivalent. This further supports the theory that these
tumors might be more radiosensitive than traditionally
believed and careful selection of patients, treatment techni-
ques, and radiotherapy dose could result in good treatment
results thereby opening more avenues for organ
preservation.

The median time to recurrence for all patients in this
study was 37 months and the median time to distant
metastasis was 34 months after the initial treatment. Major-
ity of the recurrences were either local (14.8%) or systemic
with or without local recurrence (14.8%). Gomez et al
reported a much larger median time to distant failure of
5.9 years in their series.11 Improvement in local control with
adequate surgery and optimal use of postoperative radio-
therapy can in turn lead to higher rates of metastatic disease
and this can have an impact on the survival over time.

Surgical excision of tumor and nodal positivity was the
only two factors that showed a significant association with
survival outcomes in both univariate and multivariate anal-
ysis in this study. Although not statistically significant,
patientswith negative surgicalmargins did better than those
with margin positive excision with 5-year survival of 81.4
versus 71.7% (p¼0.174). The impact of other variables like
sex, T stage, and use of radiotherapy was much negligible.
The impact of the radiotherapy volume especially the inclu-
sion of the skull base to address the perineural spread of the
disease is yet to be addressed. The radiotherapy volume in
most of the patients in this series includes treating up to the
skull base and nodal irradiation was limited to patients with
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node positive disease. Various authors have highlighted the
predictive role of T4 stage, positive surgical margins, peri-
neural involvement, and use of radiotherapy for local recur-
rences. Nodal involvement and site of primary lesion have
been found to be predictor of poor survival in some se-
ries.10,11,13 Perez and Fa’bio, in their large series of 129
patients with adenoid cystic carcinoma of the head and
neck region, reported the prognostic role of age (>45 years),
period of complaints less than 18 months, presence of
paresthesia, T stage, N stage, M stage, composite clinical
stage, solid histological subtype, incomplete surgical resec-
tion to be predictors of poor survival at 5 and 10 years. They
also highlighted the prognostic importance of molecular
markers like expressions of p53, Ki-67, PCNA (proliferating
cell nuclear antigen), CEA (carcinoembryonic antigen) in
predicting lower survival even though these results did not
attain the statistical significance.8

The superior survival outcomes of adenoid cystic carcino-
mas localized to the oral cavity and themajor salivary glands
have been reported in large series like the publications of
Ciccolallo et al and Perez and Fa’bio.8,9 This superiority can be
attributed to the ability to perform complete surgical resec-
tions for the tumors arising in these regions and the relative
technical ease of these surgeries comparedwith surgeries for
other subsites like the paranasal sinus, laryngopharynx, and
other uncommon areas ofminor salivaryglands. Even though
no statistically meaningful impact of the location of the
primary tumor could be demonstrated in this study, the
adenoid cystic carcinomas arising from the oral cavity and
major salivary glands did better than other subsites with less
easy surgical access.

Limitations of the Study

This is a retrospective review and well-planned randomized
studies may be required to draw conclusions on role of
surgery and use of radiotherapy.

This study also has poor rates of follow-up especially
beyond 3 years of treatment start and the survival is hence
overestimated.

Conclusion

Adenoid cystic carcinomasare rareneoplasmsarising fromthe
salivary glands, and are mostly found to arise in the minor
salivary glands located in the oral cavity and in the major
salivary glands. They have a characteristically prolonged clini-
cal course with initial indolent growth and later punctuated
with relapses and metastasis. Surgery remains the main
modality of treatment and postoperative radiotherapy may
have an important role in attaining good survival outcomes for
these patients. Contrary to classical teaching, these tumors
may be radiosensitive, and inoperable patientsmay have good

local control and survival with radiotherapy alone, with opti-
mal choice of treatment technique and delivery of adequate
tumoricidal dose.
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