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Abstract

Background—The patterns of regional metastasis in adenoid cystic carcinoma (ACC) of the
head and neck and its association with outcome is not established.

"Corresponding author: Z. Gil, Department of Otolaryngology Head and Neck Surgery, Rambam Medical Center, the Technion,
Israel Institute of Technology, Israel. ziv@baseofskull.org.

Additional Supporting Information may be found in the online version of this article.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Amit et al. Page 2

Methods—We conducted a retrospective multicentered multivariate analysis of 270 patients who
underwent neck dissection.

Results—The incidence rate of neck metastases was 29%. The rate observed in the oral cavity is
37%, and in the major salivary glands is 19% (p = .001). The rate of occult nodal metastases was
17%. Overall 5-year survival rates were 44% in patients undergoing therapeutic neck dissections,
and 65% and 73% among those undergoing elective neck dissections, with and without nodal
metastases, respectively (p=.017). Multivariate analysis revealed that the primary site, nodal
classification, and margin status were independent predictors of survival.

Conclusion—Our findings support the consideration of elective neck treatment in patients with
ACC of the oral cavity.

Keywords
incidence; lymph node; metastasis; survival; adenoid cystic carcinoma

INTRODUCTION

Adenoid cystic carcinoma (ACC) accounts for 3% to 5% of all head and neck malignancies.
ACC is characterized by an intermediate growth rate, low probability of lymphatic spread,
and frequent lung metastases.! The presence of cervical lymph node metastases is one of the
most significant prognostic factors in patients with carcinomas of the head and neck.
Because the survival rate of patients with neck metastases decreases, according to the
number and level of the nodes involved, treatment of the neck is crucial in the management
of these patients.2~ Clinical evidence of nodal metastases clearly requires therapeutic neck
dissection in any head and neck cancer. However, in the absence of clinical or radiological
evidence of nodal metastases, the decision regarding an elective neck dissection should be
based on the incidence of occult lymph node metastases and on the expectation of the impact
of treatment on survival. A number of clinical series of patients with head and neck
squamous cell carcinoma describe the pattern of lymphatic drainage and the incidence of
neck metastases.>~’ Previous publications questioned the need for elective neck dissection in
patients with salivary gland carcinoma, because the rate of occult neck metastasis in low and
intermediate grade tumors is relatively small.8° Early reports and a recent comprehensive
review of the literature indicated that the general incidence of cervical lymph node
metastasis in ACC is approximately 10%.10.11 However, because of the scarcity of data
regarding the incidence of neck metastases and its association with outcomes of patients
with ACC, the association between the presence of lymph node metastases and the overall
survival rate of ACC is inconclusive. Therefore, the advisability of an elective neck
treatment in these patients is unclear.

The main purposes of this study were to assess the incidence of lymph node metastases in
patients with ACC and to assess its association with survival.
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PATIENTS AND METHODS

Patients

The International Study Group of the ACC cohort comprised all patients treated for ACC of
the head and neck between 1985 and 2011 at 9 cancer centers worldwide. Data were
recorded retrospectively using uniform database templates to ensure consistent collection.
Eligible patients had undergone primary surgery for head and neck ACC, with or without
adjuvant chemoradiotherapy. Of the 495 patients in the cohort, 270 (55%) had undergone a
neck dissection involving levels | to 111, I to IV, or | to V, as described by the American Head
and Neck Society.1? The decision whether to perform an elective neck dissection was based
on the surgeon’s preference. The duration of follow-up ranged from 7 to 258 months
(median, 51 months).

Histopathological analysis

After neck dissection, specimens were subjected to pathological analysis by a certified head
and neck pathologist in each center. Specimen dissection and tissue sampling of the primary
tumor were carried out according to the guidelines for the histopathological assessment of
head and neck cancer carcinoma.13

Statistical analysis

RESULTS

Five-year overall survival (OS), disease-specific survival (DSS), disease-free survival, local
control, regional control, and distant metastasis rates were calculated using the Kaplan—
Meier method for patients undergoing therapeutic neck dissection, elective neck dissection
without nodal metastasis (cNO/pNO), and elective neck dissection with occult metastasis
(cNO/pN+). The difference in survival rate was assessed by the log-rank test.14 OS was
measured from the date of surgery to the date of death or last follow-up. The DSS was
calculated from the time of diagnosis to death resulting from ACC. The association between
individual clinical features and survival was determined with the log-rank test.1> A
multivariate analysis using the Cox proportional hazards regression model was performed to
compare the factors with prognostic potential as indicated by univariate analyses.16:17 The
seventh edition of the TNM staging system for head and neck cancer was used for TNM
staging. The limit of significance for all analyses was defined as p < .05. Two-sided
statistical tests were used in all calculations. Statistical analysis of the distribution of the
lymph node metastases was performed, and a correlation between distribution and primary
sites was established. Calculations were performed with JMP version 10 (SAS Institute,
Cary, NC). The Fisher exact test (StatCalc 2.0; University of Louisiana, Lafayette, LA) was
used when the number of events was <10.

The study was approved by the local institutional review board committees of the
participating centers.

All 270 patients of the International Study Group of the ACC cohort who underwent neck
dissection for ACC were included in this study. The study was comprised of 140 men (52%)
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and 130 women (48%), with a median age of 56 years (range, 20-88 years). The primary
tumor sites were minor salivary glands of the oral cavity in 148 patients (55%), parotid
gland in 54 (20%), submandibular glands in 39 (14%), sublingual glands in 12 (4%),
sinonasal salivary glands in 25 (9%), and larynx in 2 (1%). Preoperative clinical and
radiological workup revealed ipsilateral nodal metastases in 44 patients (16%), consisting of
33inlevels I to Il and 11 in levels IV to V (all on the ipsilateral side).

Elective neck dissection was performed in 226 patients (84%) and therapeutic neck
dissection in 44 patients (16%; Figure 1). Patients’ demographic and clinical characteristics,
according to elective and therapeutic neck dissection, are summarized in Table 1. In 28
patients (10%), the contralateral neck was dissected. Adjuvant radiation was given to 125
patients (46%) and chemoradiation to an additional 58 (21%).

Overall rate of neck metastases in adenoid cystic carcinoma

Histologically confirmed lymph node metastases were detected in 91 neck level samples
from 79 patients (29%). Compared to patients who underwent elective neck dissection, for
patients who underwent therapeutic neck dissections, the oral cavity was more often the
primary site, advanced T and N classifications were more common, and treatment more
often included radiotherapy in addition to surgery (Table 1). Table 2 shows the incidence of
neck metastases according to the primary site. Regional metastases presented in 55 of the
148 patients (37%) with oral cavity tumors, compared to 18 of the 95 patients (19%) with
major salivary gland ACC (p = .001). Of the 55 patients with oral cavity lymph nodes
metastases, 47 (85%) had level | to 11l metastases, compared to 10 of 18 (55%) of those with
major salivary gland tumors (p = .02). Contralateral neck involvement was observed in only
2 patients with oral cavity tumors (both in levels I-I11) and concurrent ipsilateral nodal
metastasis.

Rate of occult neck metastases in adenoid cystic carcinoma

Association

The overall rate of occult nodal metastases among patients who underwent elective neck
dissection was 17% (39 of 226 patients). Subgroup analysis revealed that the highest
incidence rates of occult nodal metastases were in patients with oral cavity tumors (22%; 25
of 116), and in those with cancer of the paranasal sinuses (16%; 4/24). The lowest incidence
of occult neck metastases was in patients with major salivary gland tumors (12%; 10/85); p
=.2.

between incidence rates of lymph node metastases and patient outcomes

Figures 2 and 3 show the Kaplan—Meier curves of patient outcomes after neck dissection,
according to the neck dissection type and pathological nodal status. The 5-year OS was 44%
in patients undergoing therapeutic neck dissections, compared to 65% and 73% in patients
undergoing elective neck dissections, with (cN—/pN+) and without (cN-/pN-) occult
metastases, respectively (p=.017). Among patients undergoing therapeutic neck dissection
and elective neck dissections with nodal metastases, the 5-year disease-free survival rates
were 35% and 32%, respectively, compared to 47% in those without nodal disease (p=.
011). Interestingly, although the 5-year regional control rate was significantly lower in
patients with neck metastases, there was no statistically significant difference in the 5-year
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local control rate between patients undergoing therapeutic or elective neck dissection (Figure
3). In accordance with the incidence of regional metastasis, the 5-year distant metastasis rate
was significantly higher among patients with nodal metastases than among those without
nodal metastases (40% and 27%, respectively; p=.029; Figure 4).

Independent predictors of outcome

Multivariate analysis was used to evaluate the impact of various clinicopathological
variables on outcome. The variables that were found to be significant on univariate analysis
were introduced into a multivariate model: primary site, margin status, T classification, N
classification, tumor grade, extracapsular spread, treatment group, and extent of neck
dissection. As shown in Table 3, the variables that were independently associated with both
OS and DSS were primary site, nodal classification, and margin status.

DISCUSSION

ACC of the head and neck is an uncommon tumor; treatment includes surgery with or
without adjuvant radiotherapy. Because of its rarity, data on the incidence and impact of
ACC nodal metastases on outcome is insufficient to determine whether an elective neck
treatment is advisable in the management of these patients. Nodal metastasis has previously
been shown to be a common cause of treatment failure in this population.18 On the other
hand, the reported incidence of neck metastasis in ACC was 6% to 10%, considerably lower
than in patients with squamous cell carcinoma of the head and neck.101° To overcome the
limitation of data collection because of the low incidence of this disease, we performed an
international collaborative study involving 9 cancer centers. We collected detailed data on
270 patients who had undergone neck dissection as part of their treatment.

The overall nodal metastases rate of 29% observed in this study is higher than was
previously reported. The pattern of spread is similar to squamous cell carcinoma and reflects
the lymphatic drainage echelons of these sites.3 The incidence rate of occult nodal
metastases (17%) was high among patients undergoing elective neck dissection, and
particularly among those with ACC of the minor salivary glands (oral cavity and sinonasal).
Nodal status was associated with survival outcomes, both among patients who underwent
therapeutic neck dissection and among those who underwent elective neck dissections.

Although therapeutic neck dissection is performed as a matter of course in all patients with
clinical evidence of nodal metastases, the decision to perform an elective neck dissection is
complicated by the limited ability of imaging techniques to assess cervical metastases.2 In
head and neck squamous cell carcinoma, an elective neck dissection is indicated if the
probability of occult cervical metastases is above 15% to 20%.21 Our finding of a 17% rate
of occult neck metastases in patients with minor salivary gland ACC raises the possible need
of an elective neck treatment. Although pN status was not associated with the local control
rate, evidence of lymphatic spread increased the rate of distant metastases and neck failure.

Multivariate analysis identified margin status, N classification, and primary site as
independent predictors of patient outcomes. Data regarding an association between adjuvant
radiotherapy and the outcome of patients with ACC are contradictory. Although some
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authors showed that adjuvant radiotherapy can improve the local control of patients, others
found no advantage for such treatment.22-24 The current study did not have the power to
determine an association between adjuvant radiotherapy and the outcomes of patients with
ACC. In accordance to previous publications, we did not find a correlation between tumor
grade and survival. This might be related to the fact that grading was poorly reproducible
collecting data from 9 centers.925

Because of the retrospective design of this study, data could not be retrieved on the specific
levels of the neck metastases. Twenty-eight patients underwent deep lobe parotidectomy.
Because of the retrospective design of this study, data regarding intraparotid lymph node
involvement was not available. Nevertheless, our data suggest that the most common region
of nodal metastases is levels | to I11. In the 7% of patients (18 of 27) who had level IV to V
lymph node metastases, preoperative positive findings prompted therapeutic neck dissection.
Furthermore, the very low rate of contralateral neck metastases (4%) suggest that elective
neck treatment should include levels I to 11 in the ipsilateral side. Also, consequent to the
retrospective design, despite the use of uniform data extraction sheets, the heterogeneity of
professionals involved (eg, pathologists, radiologists, and radiation oncologists) may have
led to inconsistency in reporting.

We did not evaluate whether an elective neck dissection with or without adjuvant
radiotherapy can improve patient outcomes. Until such data are available, the tailoring of
treatment of ACC should be based on risk stratification of each patient and on decisions of
the multidisciplinary teams that manage the treatment of these patients.

CONCLUSION

The incidence of neck metastases in patients with ACC is higher than was previously
suspected. In a multivariate analysis, margin status, N classification, and primary site were
significant predictors of outcome. The relatively high rate of occult nodal metastases in
patients with ACC of the oral cavity suggests that elective neck treatment should be
considered for this population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1.

Management of the 495 patients of the International Study Group of the adenoid cystic
carcinoma (ACC) cohort. cN, clinical nodal status; pN, pathological nodal status; END,

elective neck dissection; TND, therapeutic neck dissection.
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Disease specific survival
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Kaplan—Meier analysis. Five-year (A) overall survival (OS) and (B) disease-specific survival
(DSS) rates calculated by the Kaplan—Meier method according to neck management and
nodal status (p < .05). pN, pathological nodal status; END, elective neck dissection; TND,
therapeutic neck dissection. [Color figure can be viewed in the online issue, which is
available at wileyonlinelibrary.com.]
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Analysis of outcome measures in patients with adenoid cystic carcinoma (ACC). Five-year
(A) disease-free survival, (B) local control, and (C) distant metastases rates calculated by the
Kaplan—Meier method according to neck management and nodal status. pN, pathological
nodal status; END, elective neck dissection; TND, therapeutic neck dissection. [Color figure

can be viewed in the online issue, which is available at wileyonlinelibrary.com.]
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Analysis of regional metastasis measures in patients with adenoid cystic carcinoma (ACC).
Five-year regional recurrence rates calculated by the Kaplan—Meier method according to
neck management and nodal status. ND, neck dissection; pN, pathological nodal status;
END, elective neck dissection; TND, therapeutic neck dissection. [Color figure can be
viewed in the online issue, which is available at wileyonlinelibrary.com.]
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Patient demographic and clinical characteristics.

TABLE 1
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Variables

Elective neck dissection (%)

Therapeutic neck dissection (%)

pvalue

No. of patients
Age, y, mean = SD
Sex
Male
Female
Primary site
Oral cavity
Parotid
Submandibular
Sublingual
Paranasal sinuses
Larynx

pT classification

w N

4
pN classification
NO
N1
N2a
N2b
N2c
N3
Treatment
Surgery
Surgery + RT
Surgery + CRT
Extent of neck dissection
=111
-V/1-V
RND/MRND
Contralateral -1
Margin status
Positive
Close (<5 mm)

Negative

Follow-up of all patients, mo

Mean

226 (84)
56 + 14

105 (46)
121 (54)

116 (51)
44 (20)
31 (14)
10 (4)
24 (10)

1(1)

62 (28)
89 (39)
41(18)
34 (15)

179 (79)
35 (15)
7(3)
4(2)
1(<1)

0(0)

80 (36)
100 (44)
46 (20)

158 (70)
65 (29)
3Q)
18 (8)

37 (16)
61 (28)

127 (56)

63 42

44 (16)
58+ 14

25 (56)
19 (43)

32 (73)
0(0)
8 (18)
2(5)
1(2)
1(2)

305
12 (27)

8 (17)
21 (51)

0(0)
16 (36)
14 (32)
11 (25)

1(2)

2(5)

7 (16)
25 (57)
12 (27)

10 (23)
23 (52)
11 (25)
10 (23)

4(9)
13 (30)

26 (60)

60 + 47
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Variables Elective neck dissection (%) Therapeutic neck dissection (%) pvalue
Median 52 39
Range 7-258 8-252

Abbreviations: RT, radiotherapy; CRT, chemoradiotherapy; RND, radical neck dissection; MRND, modified radical neck dissection.
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