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ABSTRACT

Adenoid cystic carcinoma (AdCC) of the head

and neck is a well-recognized pathologic entity

that rarely occurs in the larynx. Although the

5-year locoregional control rates are high,

distant metastasis has a tendency to appear

more than 5 years post treatment. Because

AdCC of the larynx is uncommon, it is

difficult to standardize a treatment protocol.

One of the controversial points is the decision

whether or not to perform an elective neck

dissection on these patients. Because there is

contradictory information about this issue, we

have critically reviewed the literature from 1912

to 2015 on all reported cases of AdCC of the

larynx in order to clarify this issue. During the

most recent period of our review (1991–2015)

with a more exact diagnosis of the tumor
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histology, 142 cases were observed of AdCC of

the larynx, of which 91 patients had data

pertaining to lymph node status. Eleven of the

91 patients (12.1%) had nodal metastasis and,

based on this low proportion of patients,

routine elective neck dissection is therefore

not recommended.

Keywords: Adenoid cystic carcinoma; Clinical

protocols; Elective neck dissection; Larynx;

Lymph node metastasis; Neck; Oncology;

Treatment

INTRODUCTION

Adenoid cystic carcinoma (AdCC) is an

uncommon tumor, accounting for about 1%

of all head and neck malignancies [1]. It is

typically a slowly growing but relentlessly

progressive neoplasm characterized by

perineural invasion, frequent local recurrences

and late distant hematogenous dissemination

to the lung, liver, bone and brain. In contrast

lymph node metastasis, especially true embolic

lymph node metastasis, is infrequent. Although

the long term prognosis is poor, some patients

may survive 10–15 years or more before

succumbing to their disease.

In a recent international collaborative study

involving nine cancer centers worldwide Amit

et al. identified 270 patients with AdCC of the

head and neck who underwent neck dissection

and observed the overall incidence of neck

metastasis to be 29% [2]. In the same year

they also observed a 17% incidence of occult

nodal metastasis among those patients who

underwent elective neck dissections [3]. Because

of its rarity, it is uncertain whether their data

regarding the frequency of lymph node

metastasis might also apply to AdCC of the

larynx. To address this issue we critically
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reviewed the world literature on AdCC of the

larynx in an attempt to suggest guidelines for

the management of the neck in patients with

AdCC at this anatomic site. This article is based

on previously conducted studies and does not

involve any new studies of human or animal

subjects performed by any of the authors.

REVIEW OF THE LITERATURE
AND ANALYSIS

Minor salivary-type glands are present in most

of the laryngeal mucosa: abundantly in the

subglottis, false cords/anterior commissure and

usually absent from the true cords [4]. Yet

despite their presence, glandular neoplasms

are distinctly unusual. AdCC is one of the

most frequent. Because of their rarity, no

single institution has accumulated a large

series of cases, and therefore, only single case

reports or small series are available for review,

which often results in widely conflicting data.

Eschwege et al. [5] reported five cases of AdCC

of the larynx and all were free of cervical lymph

node metastasis as opposed to Spiro and Huvos

[6] who also reported five cases and observed

that four had associated positive lymph nodes

(80%). Accordingly, to appreciate the potential

biological behavior of AdCC of the larynx one

often must rely on a composite review of

published cases. However, this approach is also

hampered by lack of quality data. Some cases

are poorly documented with no histologic

illustrations, and pertinent clinical and/or

pathologic details are often not reported,

including long term follow-up (more than

10 years). In addition, recent new

histopathological entities have been described

that may have been or continue to be confused

with AdCC, such as basaloid squamous cell

carcinoma, polymorphous low grade

carcinoma, epithelial-myoepithelial carcinoma,
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basal cell adenocarcinoma, and cribriform

adenocarcinoma.

With these limitations in mind, we

undertook a literature search of PubMed

(including Medline) using the search strategy

‘‘adenoid cystic carcinoma larynx’’ and

‘‘adenoid cystic carcinoma head neck’’ which

resulted in 1292 articles, which were

hand-searched for pertinent articles. Their

reference lists were also searched for additional

cases. We excluded cases without a definitive

diagnosis of AdCC, cases where the location of

the tumor was not definitely the larynx and

cases which were included in previously

published reviews (as stated in the table, see

remarks). As stated above only a few cases

reported include a complete staging procedure,

the extent of neck dissections, histology images

illustrating the definitive diagnosis, why the

authors performed a neck dissection, follow-up

of the patient, recurrence of the lesion and

location of the recurrence. Our comprehensive

review of AdCC of the larynx reported in the

literature from 1912 to 2015 includes 252 cases

as shown in Table 1 [3, 5–110] (excluded cases

have been summarized in Table 2). Based on

these data, our review indicates that AdCC of

the larynx occurs in individuals averaging

52.3 years of age (range 12–84 years) and is

more common in males (60.7%). The most

frequent site of origin is the subglottis (58.2%)

followed by the supraglottis (32.1%) and glottis

(9.7%). Of the 252 cases, the status of the

regional lymph nodes was specifically

mentioned in 156, and of these 24 (15.4%)

were associated with cervical lymph node

metastasis. Due to the lack of sufficiently long

term follow-up, the number of 47 cases reported

to have had distant metastasis is probably

underestimated.

Of the 24 cases with lymph node metastasis,

information about the specific location of the

tumor within the larynx was available in 16,

and of these 9 arose in the supraglottis, 6 in the

subglottis and 1 in the glottis.

Over the last century there have been

advances in our understanding and

classification of salivary tumors and new

entities have been described some of which

show histologic similarities to AdCC.

Accordingly, one might question the

authenticity of some of the cases labeled as

AdCC of the larynx in the older literature.

Considering the fact that basaloid squamous

cell carcinoma was first described in 1986 [111],

polymorphous low grade adenocarcinoma in

1983 [112], epithelial-myoepithelial carcinoma

in 1972 [113], basal cell adenocarcinoma in 1988

[114] and cribriform adenocarcinoma in 1999

[115], all potential histologic mimickers of

AdCC, we divided our review into two time

periods, (a) 1912–1990 (we have further

subdivided this into two time periods due to

the description of epithelial-myoepithelial

carcinoma in 1972) and (b) 1991–2015

(Table 3), in order to analyze whether the

incidence of lymph node metastasis in AdCC of

the larynx was higher before the description of

these ‘‘new’’ tumors which may have been

mistaken histologically for AdCC. Between

1912 and 1990, we identified 110 cases of AdCC

of the larynx and, of these, 65 had data regarding

lymph node status. Thirteen of these 65 patients

(20%) had lymph node metastasis. For the period

1991–2015, 142 cases were observed and of these

reports 91 patients had data pertaining to lymph

node status. Eleven of the 91 patients (12.1%)

had nodal metastasis. Possibly, this decline in the

incidence of lymph node metastasis between the

two time periods might in part be related as noted

above to incorrect histological diagnosis prior to

1991, though the difference does not appear

statistically significant (v2 = 1.75, df = 1,

p[0.05).
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DISCUSSION

Salivary gland carcinomas of the larynx are rare

accounting for \1% of laryngeal malignancies

[116] and it has already been noted that among

these AdCC is one of the most common. Their

rarity may be in part related to the paucity of

accessory salivary (mucoserous) glands in this

region [110]. It is reminded that the highest

number of minor glands is localized in the

subglottis; but they are also seen in the

supraglottis and only infrequently in the

glottis [80]. Moukarbel et al. [88], in a 40-year

experience at the Princess Margaret Hospital of

Toronto identified only 15 cases of AdCC of the

larynx and observed the most frequent location

to be the subglotis (60%). Others have also

noted the predominant subglottic location of

this tumor including Batsakis et al. [116] who

found that 2 of their 3 tumors also arose in the

subglottis as did 7 of the 10 tumors reported by

Ganly et al. [80]. In our review of 252 cases of

AdCC of the larynx, the exact location of the

tumor was available in 165 and of these 58.2%

arose in the subglottis, 32.1% in the supraglottis

and 9.7% in the glottis.

AdCC has a distinct biological behavior as

compared to other malignant tumors (slow

growth, propensity to neurovascular invasion,

high frequency of distant metastasis and

long-term survival with tumor) [96]. Another

characteristic of AdCC is that lymph node

metastases are infrequent with a reported

overall incidence of approximately 10%, but

this frequency may vary depending on the

location of the lesion [e.g. base of tongue

(19.2%), mobile tongue (17.6%), floor of

mouth (15.3%)] [117], and up to half of the

patients with nasopharyngeal AdCC [118]. In

our review of 252 cases of AdCC of the larynx,

information regarding the status of the regional

lymph nodes was available in only 156 cases

and of these only 24 tumors (15.4%) were

associated with lymph node metastasis.

The finding of enlarged cervical lymph

nodes in patients with AdCC of the larynx is

however not uncommon. Liu and Chen [110]

reviewed six cases of AdCC of the larynx four of

which underwent modified radical neck

dissection because of palpable cervical lymph

nodes (cN?) and all four showed no evidence of

metastasis on pathologic examination (pN-).

Calzada et al. [98] identified, over a 30-year

period, 11 patients with AdCC of the airway, six

of which had tumors of the larynx. One of these

patients underwent a modified radical neck

Table 3 Cases of reported adenoid cystic carcinoma of the larynx according to different time periods

Period No. of cases Age Sex Location Cervical lymph
node metastasis

Distant
metastasis

A 1912–1971 43 48.28 20M/10F 11 SG, 2 G, 13 SuG 3 Presenta 7 Present

1972–1990 67 55.44 23M/18F 17 SG, 6 G, 26 SuG 10 Presenta 12 Present

B 1991–2015 142 52.50 39M/25F 25 SG, 8 G, 57 SuG 11 Presentb 28 Present

A ? B 1912–2015 252 52.36 82M/53F 53 SG, 16 G, 96 SuG 24 Presentc 47 Present

G glottis, SG supraglottis, SuG subglottis
a Status of regional lymph nodes available in 65 cases
b Status of regional lymph nodes available in 91 cases
c Status of regional lymph nodes available in 156 cases
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dissection due to palpable nodal disease, but the

pathologic analysis of the neck dissection

specimen reported only reactive lymph nodes.

Testa et al. [103], also reported one case of a

glottic-subglottic AdCC with bilateral cervical

lymph node hyperplasia but with no evidence

of metastasis. In a national study conducted in

Denmark, Nielsen et al. [101] found four cases

of AdCC of the larynx. All were staged N0,

including the patient in whom a suspicious

node was surgically removed.

In contrast, in 1977, Olofsson and van

Nostrand [45] reported four cases of AdCC of

the larynx and 1 of them had metastatic foci in

three small paraesophageal lymph nodes. More

recently, Dubal et al. [108] reviewed 69 cases of

laryngeal AdCC of which 87.9% of the patients

were N0. The remaining patients were staged N1

(one patient), N2 (two patients) and Nx (one

patient) using the American Joint Committee

on Cancer staging system. Amit et al. [2] in their

international collaborative study of 270

patients who underwent neck dissection for

AdCC, identified two cases of AdCC of the

larynx, and one of them had positive lymph

nodes. In a similar paper of Amit et al. [3] they

reviewed the same series of 270 patients who

underwent neck dissection for AdCC. This time,

the authors identified six patients with AdCC of

the larynx and only one of which underwent

elective neck dissection. The definite pathologic

result of this neck dissection is unknown

because the results of all neck dissections were

analyzed together.

Considering these data, the incidence of

lymph node metastasis seems to be very low,

with anecdotal cases reported. There are

however several reports that contradict this

view. Spiro and Huvos [6] reported five

patients with AdCC of the larynx, 4 (80%) of

which had associated lymph node metastasis.

TREATMENT SUGGESTIONS

Specific data on neck dissection in AdCC of the

larynx are scarce. Therefore, we analyzed

mainly the incidence of clinically overt lymph

node metastasis in laryngeal AdCC. However, it

can be anticipated that when this incidence is

about 15.4% and the sensitivity of modern

diagnostic techniques to detect occult lymph

node metastasis is similar to that for head and

neck squamous cell carcinoma, the rate of

occult lymph node metastasis after current

diagnostic work-up would be around 7%–8%,

probably too low to warrant elective neck

dissection in this group. Moreover, patients

will be more at risk for distant than cervical

lymph node metastasis.

Adenoid cystic carcinoma with high grade

transformation (AdCC-HGT), however, is

another issue that requires special attention.

High-grade transformation (previously referred

to as dedifferentiation) is defined as the abrupt

transformation of a tumor into high–grade

morphology that lacks the original distinct

histologic characteristics [119]. These changes

may be focal within the tumor and, as a result,

AdCC-HGT may not always be appreciated

pre-operatively. AdCC-HGT is an aggressive

tumor with a high tendency to recur and

metastasize to the lymph nodes (at least 50%

or higher) and distant organs [120], as

illustrated by the supraglottic tumor reported

by Stillwagon et al. [52], which metastasized to

five cervical lymph nodes with extracapsular

extension, as well as to the liver, bone marrow,

brain, heart, lungs and kidneys. AdCC-HGT

must therefore be treated aggressively with due

consideration for neck dissection.

The best treatment of the ‘‘conventional’’

laryngeal AdCC remains controversial. Standard

treatment recommends a surgical approach
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with or without postoperative radiotherapy. Liu

and Chen [110] reported six cases of laryngeal

AdCC, all of which were treated with surgical

resection and postoperative radiotherapy. They

reported no local recurrences and only two

patients had distant metastasis (lung and liver)

with a maximum follow-up of 6 years. With

respect to cervical nodes, they did not

recommend neck dissection in the absence of

palpable lymph nodes (elective neck

dissection), considering that four cases with

palpable lymph nodes (cN?) were all free of

tumor on histologic evaluation (pN-).

Postoperative radiotherapy was recommended

in view of the submucosal and perineural

pattern of spread of this tumor. This explains

why partial procedures or even total

laryngectomy in AdCC may result in positive

margins. For example, Moukarbel et al. [88]

only achieved tumor free margins in 5 of 15

patients. In three patients results were not

available and seven had positive margins.

Only three patients suffered local recurrence.

In contrast, Calzada et al. [98] achieved tumor

free surgical margins in 5 of 6 patients (the sixth

patient’s margin status was unavailable)

including two patients who underwent partial

surgery. All the patients received postoperative

external beam radiotherapy. No cases of local

recurrence were documented and only one

patient had a distant failure.

In view of these data, neck dissection seems

to be an overtreatment in patients with AdCC of

the larynx. The reasons for not performing neck

dissection are: very low incidence of cervical

lymph node metastasis (probably under 15.4%),

low probability of neck recurrence (published

cases with lymph node recurrences are

anecdotal), need of complementary

radiotherapy after the surgery due to the

pattern of spread of this tumor (submucosal

and perineural) and the low possibility of

undiagnosed positive lymph nodes. The

reasons against not performing neck dissection

are: the option of performing a neck dissection

with a very low morbidity during the ‘‘open’’

surgery for the primary tumor and the

observation that the appearance of enlarged

lymph nodes in patients with AdCC is not

uncommon, raising doubts to the surgeon

about the correct diagnosis or the correct

treatment.

LIMITATIONS

After commenting on this information, we

would like to point out several limitations of

this review: first of all, we have tried to be

extremely accurate reviewing the cases

published and we have tried to include ‘‘all’’

the cases from the literature. We appreciate that

in the first period assessed (1912–1990) several

cases with inexact histologic diagnosis could be

found, but in order to be comprehensive, they

were included in this review. There are a lot of

cases with relevant information missing, but we

had to include the data given by the authors

although some of them did not give

information about T stage, histologic grading,

node levels involved, etc. As we have stated

above the majority of the articles are case

reports, and there are a lot of review articles

mixing the data of AdCC of different locations

in the head and neck.

CONCLUSION

Based on a thorough literature review, lymph

node metastases in AdCC of the larynx are

infrequent. In general, elective treatment of the

neck is recommended for patients with

squamous cell carcinoma of the upper

aerodigestive tract when the anticipated risk of
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occult metastasis is greater than 20%, based on

a widely quoted decision analysis model like

that proposed by Weiss et al. [121]. According to

this, for the most recent period 1991–2015, with

a more precise diagnosis of the tumor, 142 cases

were observed of AdCC of the larynx and

between them 91 patients had data pertaining

to lymph node status. Only eleven of the 91

patients (12.1%) had nodal metastasis and in

the previous period investigated (1912–1990)

the incidence was also less than 20%. Therefore

we think that elective neck dissection is not

indicated, particularly if the neck is carefully

examined by ultrasound and ultrasound-guided

fine-needle aspiration biopsy in diagnostic

work-up and follow-up.
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Suárez C, de Araújo VC, Hermsen M, Altemani A.
Levels and patterns of expression of
hypoxia-inducible factor-1a, vascular endothelial
growth factor, glucose transporter-1 and CD105 in
adenoid cystic carcinomas with high-grade
transformation. Histopathology. 2012;60:816–25.

100. Friedman AD, Burns JA, Lutch MJ, Zeitels SM.
Submucosal neoplasms of the laryngeal introitus.
J Laryngol Otol. 2012;126:706–13.

101. Nielsen TK, Bjørndal K, Krogdahl A, et al. Salivary
gland carcinomas of the larynx: a national study
in Denmark. Auris Nasus Larynx. 2012;39:611–4.

102. Misiukiewicz KJ, Camille N, Tishler R, Haddad R,
Limaye S, Posner M. Organ preservation for
adenoid cystic carcinoma of the larynx.
Oncologist. 2013;18:579–83.

103. Testa D, Guerra G, Conzo G, et al.
Glottic-subglottic adenoid cystic carcinoma. A
case report and review of the literature. BMC
Surg. 2013;13:S48.

104. van Weert S, Bloemena E, van der Waal I, et al.
Adenoid cystic carcinoma of the head and neck: a
single-center analysis of 105 consecutive cases
over a 30-year period. Oral Oncol. 2013;49:824–9.

105. Qian X, Zhou H, Gu Y, Zhang Y, Gao X.
Supraglottic adenoid cystic carcinoma mimicking
laryngeal amyloidosis: a case report. Oncol Lett.
2014;7:2154–6.

106. Zhang M, Li KN, Li C, Zhou L, Zhu JX, Wang SY.
Malignant minor salivary gland carcinomas of the
larynx. ORL J Otorhinolaryngol Relat Spec.
2014;76:222–6.

107. Carmel NN, Brazowski E, Oestreicher-Kedem Y.
Laryngeal mass. JAMA Otolaryngol Head Neck
Surg. 2015;141:179–80.

108. Dubal PM, Svider PF, Folbe AJ, et al. Laryngeal
adenoid cystic carcinoma: a population-based
perspective. Laryngoscope. 2015;125:2485–90.

109. Hsu AA, Tan EH, Takano AM. Lower respiratory
tract adenoid cystic carcinoma: its management in
the past decades. Clin Oncol (R Coll Radiol).
2015;27:732–40.

110. Liu W, Chen X. Adenoid cystic carcinoma of the
larynx: a report of six cases with review of the
literature. Acta Otolaryngol. 2015;135:489–93.

111. Wain SL, Kier R, Vollmer RT, Bossen EH.
Basaloid-squamous carcinoma of the tongue,
hypopharynx, and larynx: report of 10 cases.
Hum Pathol. 1986;17:1158–66.

112. Freedman PD, Lumerman H. Lobular carcinoma of
intraoral minor salivary gland origin. Report of
twelve cases. Oral Surg Oral Med Oral Pathol.
1983;56:157–66.

113. Donath K, Seifert G, Schmitz R. Diagnosis and
ultrastructure of the tubular carcinoma of salivary
gland ducts. Epithelial-myoepithelial carcinoma
of the intercalated ducts. Virchows Arch A Pathol
Pathol Anat. 1972;356:16–31 (article in German).
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