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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
S-year locoregional control rates are high,
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distant metastasis has a tendency to appear
more than S5 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 AACC 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
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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 10-15years 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. AACC 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,
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which often results in widely conflicting data.
Eschwege et al. [5] reported five cases of AACC
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 AACC 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 pootly 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, grade
carcinoma, epithelial-myoepithelial carcinoma,

polymorphous low
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basal cell adenocarcinoma, and cribriform
adenocarcinoma.

With these
undertook a literature search of PubMed

limitations in mind, we
(including Medline) using the search strategy

“adenoid cystic carcinoma larynx” and
“adenoid cystic carcinoma head neck” which
resulted in 1292

hand-searched for pertinent articles. Their

articles, which were
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 AdACC 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
classification of salivary tumors and new
entities have been described some of which
AdCC.
question  the

understanding  and

show histologic  similarities to
Accordingly, one
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

might

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
1972) and (b) 1991-2015
(Table 3), in order to analyze whether the
incidence of lymph node metastasis in AACC of
the larynx was higher before the description of

carcinoma in

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 x*=1.75 df=1,
p>0.05).

significant

A\ Adis



557

Adv Ther (2016) 33:553-579

[o7]
s3uny 031 siseaseaowr JUEISI(Y U281 usqy 1 W 0% I (956T) 2snoy pue ydeampy
semopd ‘wSeryderp
‘qU Yy S3uny 03 SISLIseIdW IULISI(]
Jowm Arewrxd
9Y3 JO UOISEAUT 1031Ip 03 Inp
JuswaAjoAuT apou ydwi] [esra1o)) 1U9sa1 ] 1U9SaI 1 W sy 1 [61] (9S61) ponyy
(81] (ss61)
VN VN T VN VN T [Py pue dquoniaqy
Jowrny
JUSLINIIT JAISUIIXD JO UOISEAUT [£1] (S61)
031 anp JudwIA[oAUT dpou ydwiT sqy 1U2S21 ] 0g W <S I Soxengo pue Louing
[o1]
sqy Usqy ong d 9¢ I (¥S61) snAN pue epiag
VN VN T VN VN [ [s1] (156T) TPPOId
$9150]0ASIY pUE SUONIELIO] ons ¢ 1] (8%61)
IOYI0 M paxTUI pazAJeue ere(] VN VN 17 VN VN ¥ SUAEL] PUE P[eUO(IN
wsqy wsqy o W T I [€1] (8%61) uyed pue ap]
[z1]
1udsqy UIsqy ong W 9¢ 1 (6€61) wog pue 1owery
UsqQy IUsqY 1 W 29 I [11] (9€61) Te 30 onrews]
surds [ed1A100 01 SISEISLIDW IUEISI(T 1U2s21 ] UsqQy q q S I [o1] (z€61) 191817
(6] (1€61)
s3uny 01 siseaseaour 1ueISI(J 102821 ] uAsqy q I ¥e I se[nog pue sioadmog
1usqy IUsqQy DS W V2s 1 [8] (T161) 319e3001g
SISe1IseIowW sIselselow sased [saouaiayay]]
syIewoy juessiq  apou ydw4] [es1axa) uonedo| xa¢ Ay ‘ON (3eax) 30yINy

xu£Ie[ o3 JO rwoUmIEd d1skd> prouspe jo sased pairodar Jo moady [ dqe],

I\ Adis



Adv Ther (2016) 33:553-579

558

UsqQy IUsqQY ong 1 9¢ 1 [0€] (6961) Te 3 [eprg
1uasqy 1wAsqy TYT OnS i 8 I [62] (6961) Ayoerry
VN VN T VN VN
VN VN T VN VN
VN VN T VN VN € (8] (8961) Te 32 4peD
SOpOU [EJIAIDD [eIdIE[I sqy 1U2S21 ] 1 ‘Ong q 89 I [£2] (£961) Lowoo],
VN VN T VN VN
VN VN T VN VN
VN VN T VN VN € [97] (9961) Te 32 ppyuasoy
[s2] (s961)
usqy usqy ) W L I nossjoue)y pue nosadiso]
VN VN LADAL DAY W 6C I [¥7] (3961) e 3 ysy
uIsqy uAsqy ong W 69
uesqy Usqy qd W ¥s
udsqy 1dsqy JdV o1 4 W ¢S
Udsqy uAsqy Sd wysry W VN
sduny
01 SISEISEIDW IUEISIP IIM T IUINEJ Rsqy usqy TH 248y W VN
sadfa0ou0 a1 Jo uonesynUPI sl usqy N RUCIN W 9¢ (7]
1091100 wﬁu uBOJﬁ SUOTIBAIISAT JWOS uGUmn_< uEUw£< Sd anﬁm< uv.wu‘.m W Mwm /L Aﬂwaﬁv .MW 19 HHDJOMH|NBOHD‘.H
wasqy wasqy ong i 09 I [c2] (6s61) 33010908
uﬁ®m£< uﬁumﬁ< T g @w ﬁﬁN_ Ahmaﬂv
uGUmﬁ(w uﬂwwﬁ{\ 1 kl NV e :—UTMNEOUA —UCN Traojuenar g
sIselseIow siselselow sased [s9ouaxspay]
syIeway juessiq  apou ydw4] [esrara) uone’07 x3¢ I8y ‘ON (3eax) royny

penunuod 1 9[qe],

A\ Adis



559

Adv Ther (2016) 33:553-579

uRsqy 1Isqy ong W €L
U831 wasqy ong q 99
POIBIOOSSE XIAIDD IUIsAI uasqy MATd OA A €S
Jo 190ued (s3un[ 03 SISLISELIW IULISI(] 1UsqQyY U2sqQyY q W 7S
s3un| 01 siseaserow IUEISI(] UAsqy uAsqy T W 9% S <] (SL6T) Te 30 9Bomydsy
SISEISEIOWT DI[OqUID
JISSE]D 10 UOTEN[YUL IDIIP 01 YLD
onp sopou ydwi] yam ased auQ VN VN VN VN VN 6 [6€] (FL6T) Te 30 1dIYM
(8¢] (vL61)
VN VN T A Ly I prasjod put Iegeznjy
VN VN OA1 DA VYN VN I (L€] (FL6T) e 32 ss01D
s3uny 031 siseaseaowr IUEISI(T
U831 [ U831 ] T VN VN
{uonEnyuI
snon3nuod 10 SISLISLIdW dIoquId VN VN T VN VN [9€]
01 anp IUSWIA[OAUT dpou ydwAT VN VN T VN VN € (PL6T) TesOy puE UBWINOY
VN VN DIDST VN VN € [s€] (€L61) Te 30 ondg
VN VN ons VN YN I [¥€] (€L6T) Yourp[
[c€] (161)
ussqy Usqy ons W €S I [PPUBN pue Tunpul ]
%21 ur uonensnyr £3o[o1sty [z€]
M SOpOU (8214100 2AnIsod [erare[ig 1US31 ] U821 99V DAI WYY VN VN I (I461) [rean pue swepy
uRsqy wasqQy TYT A 8S
ussqy 1sqy A PU® DAL Y1 W 1£3
Isqy 1sqy DA W1 Ong W 6¢ [1€] (0L61)
peoxds oneaseo]y 1US31 ] 1U2sqQY ong W 8¢ ¥ 1197ZIJ PUE I[[PPIEUOd]
sIsejseIow sIseIseIdw sased [saouaxayay]
SyTeuray uessyq  apou ydw4] [es1axs) uonedo| xo¢ 98y *ON (reax) Joyany

—UUBEMHEOU ICICLAR

I\ Adis



Adv Ther (2016) 33:553-579

560

(8%]
Suny 01 sseaserow ueIsIq U252 ] Wasqy ong I 0S I (6L61) UR[[Y pue ysIejy
(5]
wuasqy wsqy ong N W I (6L61) Yeys pue 1poyueN
usqy ussqy ons W (43
VN VN ons d €9
1U9SAI ] 2sqy ong W <y
ure1q pue Sunj o1 SISeIseIdU IULISI(] UAsqy S J IAL W %
uonensI{[r [e150703sTY YA usqy UsqY Sd pue g9V Yo 4 W i S [9v] (8L61) Te 3 39yos1o]g
DAd PUe DA 391 DS
U2sqQy usqy T 180y W 96
sGuny Y e puef8 proxfys d 9
o1 siseaselawr Jueastp paredped 10u TS wuasary  “xuhreyd ‘snSeydoss <1 ‘ong W €9 (s8] (£261)
‘sopou aanrsod [eadeydosoered so1y T, 1U2sqQY 1UAsqQyY 1 pue ong 1 97 } PUEBISON] UEA pUE UOSSJO[O
ussqy wasqy q W 8¢
ussqy wasqy qd d 0L
SISOIEWOUIIE)) USIIJ WS ) W /S ¢ %] (9461) Te 3 oxndg
VN VN T VN VN I [€7] (9L61) 7Py
Sd pue
2013 Aqresrdojoasty sapou ydwid] g uAsqy wasqy  prouddie ‘DA JIV ySry W 49 I [2¥] (9L61) Te 39 smoH
swiseidoau xenpueld 1y10
Y3IM PIXIW 2IE UOHBWIOJUT [edIUT[D) VN VN VN VN VN ¢ [1%] (SL6T) TTe 32 suorssag
o] (sz61)
s3uny 01 siseaseaswr JUEISI(T USIIJ 1UAsqy 0 ‘Ong d 19 I Ipuen) >(J pue pIerdn)
siselselow sIselselow sased [s9ouaxagoy]
Syreway juessiq  opou ydw4] [esrars) uonedo] xo¢ 98y ‘ON (xeax) JoyINYy

ponunuod T 9Iqe],

A\ Adis



561

Adv Ther (2016) 33:553-579

d¢
VN VN ONgIDEDSE /NS VN L [s<] (8861) 11
wasqy Wsqy ong 4 ¥€ I [¥<] (9861) 'Te 32 sauof
3SEISTP JO 221 PUE JAI[E ST O]
1X21 9U1 UT J[qE[IeAt 10U
dI® SI[NSII OY3 ING UOHIISSIP YU s s q A s
payrpow uamiapun 1uanied 81y oy T, UsqY VN PN W 89 7 [€S] (9861) Te 35 pswopen)
sfoupry pue sdunj
9reay ‘ure1q ‘sopou ydwiA] ‘morrewr
2UO0q “IDAI] 01 SISEISLIDUT TUBISI(T
(uonensnyyr esi3ojoasry)
uorseAur Iensdesenxo yim
aansod sopou ydwiA] [es1a105 2AL]
LOH-DOPV IudsIq JUssA{ qd W S I [2S] (S861) Te 32 uoSempug
sisouSerp
109Je s1ea£ ¢ sopou yduw4]
parsogruewr auoned ouo ‘sisoulerp
1e sopou ydwid] yam syuoned om], VN U982 € ong ¢ ‘D5 s YN VN 8 [15] ($861) e 3@ uayoD
sqy 1sqy ons W 6L I [£] (€86T1) Te 3 yymaT,
1UsqQY U2sqQyY ong I 62 [0<]
IUdsqy Isqy 1 q rés 7 (£861) osnie)) pue 031194
L ons
opou ydwi] & uo sem Hsqy Hsqy 1 ‘Ong d 8¢S
11 J1 paypads 20U 1nq 2ULLINDAT JPIN 1U2sqQy sqy eare eoypeneed I 0L [6%] (€861)
TOAT] S3UN] 03 SISLISEIIW IULISI(] 1USI1 [ S J ‘sndeydoss ‘1, ‘Ong I 164 ¢ £spuoy pue uesouo(y
sIselseIow sIseselour sosed [saouaxayoy]
sy reway wuessiq  apou ydw4] [es1axs) uonedoy xo¢ 98y ‘ON (rea)) JoyIny

—UUBEMHEOU I CLAR

I\ Adis



Adv Ther (2016) 33:553-579

562

(3] Te 22 oxdg pue [c¢]
Te 10 ondg £q A[snoraaxd parrodar

VN usqy T VN VN
$3SED 2U SIpn]PUT $91as 1uasaxd o
T PRp L VN 2SI T VN VN
%08 = sopou ydwA| sanisod
/608 POt AL S8 VN U] T VN VN
G JO INO ¥ JO TITP JIOYI YIM [DIEW
10U S0P YITYM 9409 St parrodar VN s T VN VN
SeM SISEISEIIW [EITATID JO IDUIPIOUT VN USIIJ T VN VN S [9] (z661) soany pue ondg
usqy 1usqQy ons W 43
Husqy usqy o W 09 T [6S] (1661) Te 32 1uyeIdg
[8¢]
usqQy 1Usqy 1 W <9 I (1661) Te 3 efureq seuang
[£¢]
sqy 1UsqY RO i s I (0661) Te 32 0pesQ sopareq
Eliclieay el
01 J011d SISLISEIOW IURISIP € 9SBD)
[0S] €861 ur osnieD) pue oI
£q £snoraaxd parrodar HOpY
JO $958D 0M1 Y3 SIPN[IUT SIS STY T, IS ussqy BN W 9L
s3uny 01 siseaserdwr NRsqy JuAsqy ong A 8%
JUBISIP (SUISIBW UOMDISII JANISOJ asqy Asqy ong a1 8¢
JOWm JO 991J SIPOU [EDIAID Y3 99 U8 ] uasqy ong I 7L
Jowni Jo 991 9pOU [eIUIPIOUI U QY uasqy ong a1 62
$9UOQ “ISAI] 03 SISEISEIIW JUEISI(] IUdsqy Usqy 0g q rés 9 [9¢] (0661) Te 3° oapag
SISeIseIawWw sIselseour sosed [saouaxayoy]
Syreway wuessiq  apou ydw4] [es1ars) uonedo] xdg by ‘ON (rea)) Joyany

ﬁuUSEUGOU 19198 L

A\ Adis



563

Adv Ther (2016) 33:553-579

[9] apnie snoioid & ur papnpur

2Ie %uﬂu umdmuuﬁ U~£Nu Uiu ..wO TEU

9Y3 1B PAIUNOIIE JOU dIE BIEP ST, 2SI J € VN VN VN VN S [£9] (L661) omndg
sadfaqns
[es130[01sTy puUE SUOTIEIO] IOYI0
qam 1oy1a801 pazd[eue oxom e1e(]
3Pau pue peay Y3 Jo DDPV LS VN VN VN
Suowre HOHpY [eoSuLre] Jo sased om]T, VN VN VN 4 [99] (9661) e 32 suosieq
xuAIe[ 93 JO s190UED
1S Suowe HDPY Jo 2583 DU VN VN ons d 9¢ I [$9] (9661) uang pue weT
(9]
UsqQy usqy ong q 99 I (S66T) 194015 pue 13008
SISEISLIDW SUN] PUE 2DUIIINDII
sopou ydwA] [es1a1o [exoie[ig
omnsdes
pormidnr yaa “rowrny paureIuod [€9]
sopou ydw4[ 1ySo oyp Jo uanag U2S2I 1U9S91 JdV W rés I (S66T) Te 32 I9M1AISY 9P
WRsqy VN o0 VN VN
stowm jo sadfa
s13ojoasty 1oy30 pue (xukreydodLy) NRsqy VN OS VN VN
UOIIED0[ 1910 YIIM PaxIw ele(J Iudsqy VN DS VN VN ¢ [29] (S661) Te 33 uosipuy
1U9S21 ] uasqy 1O VN VN
udsqy sqy 1O YN VN T [19] (B661) Te 32 11D
dn-moyjoj s1eak 3,
<1y doasod tuondassip ypou oN
dn-sofjoy wasqy 1usqy ong q 9/,
$TE2L 9 {3 OU UOTDISSIP JPoU ON usqy wasqy ng q <9 7 [09] (€661) Te 32 preudig
sIselselauw sIsejsejour $9s€D [RERLERSIEMN |
syjIRwoy juersiq  apou ydwL] [esnnrs) uonedoy xo¢ 98y *ON (3e3x) r0yny

ﬁUSCU:OU 19198 L

I\ Adis



Adv Ther (2016) 33:553-579

564

udsqy onS VN VN
U2sqy D9S VN VN
1usqy DS VN VN
UuondISSIp
Muuc uﬁoéuﬁﬁd muﬁ@ﬁd& O>>,H. uﬁumﬂ< Um <Z aqwz
IN seam juaned SqY DS VN VN
UOIYM SP1IE A3 Ul paygrdads Jou st 3] 1udsqQy IN ses auoned | DS VN VN 9 [92] (2T007) ‘Te 32 Ipa3syEN
1uasqy Rsqy Dng W I [S£] (2007T) Te 32 peae(
s3uny 03 siseaseaowr JueISI(T BLCR-AR 1uIsqQy 2INSSTWWOD JOLIdIUE ‘ONG W 6¢ 1 [¥£] (1007) Te 39 SIAA
(€]
UOTIIISSIP 22U ON uasqQy 1uIsqQy DS I 9T 1 (666T) Te 32 2913 STEION
ssod01d onsouSerp oy
papunojuod eyl 121103 € yum 1usneg 1udsqQy 1uasqQy ong W L I [22] (6661) Te 3 3oy
1oyador pazdfeue
SUONEIO] IUDIYIP JO DDPY jo weg VN VN VN VN VN T [1£] (6661) Te 32 21p1og
(0£] (6661)
VN VN VN VN VN [ e epefe], voudioquie(y
VN VN ons VN VN
VN VN ons VYN VN
VN VN ons VYN YN
Tuuﬂe 2le mNEOEUHmU <Z <Z Uw <Z <Z
Tenpue(3 1USIIP JO BIE(] VN VN D VN VN S [69] (6661) Te 32 1aT[Y
[89] (L66T1)
uAsqy Judsqy ons W 0¢ I EIIe PUE BARISEALIS
wmmﬂumduos mmwﬂamﬂuva sased _”muuﬁv.-umvmu_
Syrewayy juersiq  apou ydwL] [esnnrs) uonedsxo0| xo¢ A8y ‘ON (re2X) I0qINY

ﬁuUSEUGOU 19198 L

A\ Adis



565

Adv Ther (2016) 33:553-579

wsqy wasqy ong a9 I (L8] (800T) Te 32 uipdy
wasqy wsqy ong W 6% I [98] (£00T) Te 3 1pnoessON
asqy sqy ong 4 < 1 [$8] (£007) Te 32 013N P
siseaserow Suny jo pea(q JUISIIJ 1uasqQy 0 ‘Ong W 8¢
OSEISIP INOYIIM JAI[Y 1uIsqQy 1uasqQy DN W 69
9SEISIP INOYIIM PEI(J uasqy IuasqQy D) W 09
3SEISIP INOYILM PEI(] Iudsqy Usqy ) W 8y 4 [#8] (9007) Te 3° Suem
wsqy wasqy ong 4 o€ I (€8] (9007) 'Te 32 ueyy
Wsqy wasqy Do W I¥ 1 [28] (9007) Te 3 peppeH
U531 usqy ong WSS
sqy Wwsqy ong W S
([18] Surpersy wosspuy q ussqy wasqy ong W €S
‘JAL 243 SUIMO[[O] UOLIEIISSE]D dpeIr)) Hsqy ELENSN ong I o
Juoq pue mwcs_ 01 7 udned sl 1Sy ons d yL
ur pue sSUN| 01 SISLISEIIW IUEISI(] uIsqQy 1uasqQy ong g 69
IDH-DOPV wsqy wsqy ong W 9§
IDH-DOPV 1u2sqy sqy i W ¥
IDH-D0OPV U831 usqy q i 0%
IOH-DOPV U821 221 prouaidry i &% 01 [08] (9002) Te 32 4uen
9SEISIP IURISIP
Jo Patp DOPVY Y saudned sary, juasard ¢ usqy oS 6 VN VN 6 [64] (S007) e 32 108512
SUONEd0]
1Yo Yaim paxiwr pazdfeue wieq VN VN VN VN VN ¥ [84] (#007) Te 22 uewwrALg
Iu2sqy sqy q W 0S I [££] (€00T) Te 32 97
sIselseowr sIselselowr $ased [s9ouaxagay]
Syrewayy juersiq  apou ydwL] [esnnrs) uoned’o| xo¢ a8y ‘ON (re2X) I0yINY

ﬁuUSCUGOU 19198 L

I\ Adis



Adv Ther (2016) 33:553-579

566

VN VN VN VN VN 9t [S6] (1107) 'Te 32 phorT
usqy sqy DAONS W 09 I [¥6] (010T) Te 3 PIeZ
SUONEd0]
1920 YAIM PaxXIW pazAJeue eIe(] VN VN VN VN VN S [€6] (0102) Te 3 yredO
usqy Wasqy ong W S I [26] (0107) Te 32 2quayN
uao[ds pue Sunj 01 siseasesur IULISI(] 1U2S21 ] VN T W 97 I [16] (0107) Te 30 Aexmy
[06] (6007)
uAsqy asqy ong W <S I 21A0QN[O5) pUT OYIAZ
Usqy 1Usqy ong q L4 I [68] (6007) Te 3° Suem
IU2S2I ] usqy VN VN VN
JussI VN VN VN VN
U281 ] uAsqy VN VN VN
Isqy usqy VN VN VN
uesqy VN VN VN VN
102821 ] UAsqy VN VN VN
IU2S2I ] uAsqy VN VN VN
IU2S2I ] uAsqy VN VN VN
102821 ] usqy VN VN VN
udsqy uasqy VN VN VN
(uwmnjod spou ydwi] ur yN se 2[qea 102521 Wosqy VN VN VN
oy ur pamoys) suonedyrads
. uesqy udsqy VN VN VN
INOYIIM INQ ‘SIIUILINDII
[euordar paropgns siuoned om T TS ussqy VN VN VN
P U8 ] uasqy VN VN VN (38]
apou ydwi] noqe aqe[reat eIep oN IU2S2I ] Udsqy VN VN VN ST (8007) Te 32 [PqIE O
sIsejseldwr sIseIselIdw sased [s9oua19y9y ]
SY[Iewoy| juersiq  apou ydwL] [esnnrs) uonedoy xo¢ 98y ‘ON (rea)) I0yIMY

ﬁuUSEUGOU 19198 L

A\ Adis



567

Adv Ther (2016) 33:553-579

SIselselawr .wO DU.@ SeM uoneuIwex?

Tesi8ojo1sty anq “ersejdiod4y spou

ydw4] [eo1a195 [e103E[Iq PRy USR] uAsqy sqy DA YT I 19 I [€01] (€107) Te 3@ B2,
udsqy uAsqy 0 W €/ [201]
Suny 01 sseaserow uedsI(q U281 uasqy ong W ¥ 7 (€107) Te 30 ZommanynIsiA
wasqy UAsqy smofdsuer], W 19
Wsqy ussqy O W 61
udsqy uAsqy ong W 9%
VN Usqy S W L9 ¥ [101] (T10T) Te 32 udsPIN
[o01]
1usqy usqy ons VN VN I (T107) 'Te 32 uewpatig
Iusa1] 1usqy 1 i 8 I [66] (2107) T 32 ®350D
udsqy uAsqy ong YN VN
uesqy Iudsqy ons VN VN
(DOPV snwswaow jo 821 wsqy DA VN VYN
25uspIAd ou pamoys £3ojoyied Jeu
i pomed IOREE 7Y WRsqy ussqy OAMSN VN VN
y3noyye) aseasip epou a[qedyed
JO 25TIEIIQ UOMDISSIP JD2U [edIPEl sqy ussqy Jav 8 VN VN
payrpour & pey syuaned asoy1 jo suQ usqy sqy T VN VN 9  [86] (¢107) Te 3 epezeD
9SEISIP JO pra( VN VN T d 09 I [£6] (210T) Te 32 puejog
SuUonEd0]
I9YI0 YIIm POXTW pazAJeue dIom eIe(] VN VN VN VN VN 7 [96] (2107) Te 3 ppnwereg
sise3selowr sIseselow sased [s9oua1959Y |
SYIewWaY| juessiq  opou ydw4] [es1ara) uones>oy xd¢ a8y *ON (reax) JoyPINY

@DBE_HGOU 1 9Iqe L

I\ Adis



Adv Ther (2016) 33:553-579

568

sisouSerp
JO JUdWOW Y3 1B TN AIoMm

siuaned 7 SXN T Pu® TN T ‘IN
I ‘ON 21om sausned g7 :sausned ¢¢

10§ d[qe[reAt A[uo d1m erep Suiderg VN VN  TLONSIEDSITDS VN VN 69 [801] (S107) 'Te % TeqnQ@
uAsqy Juasqy Sd 9 i VN I [£01] (ST0T) °Te 32 pPuwe)
SUOTIEDO]
IOYI0 M PIXTW dTe SINSII INq
‘UOIIDASSIP YOIU 1UIMIdPUN ISED U VN VN T VN VN 9 [€] (ST0T) Te 32 3rwy
A
YN s wnunsepaur W 0L
VN WS sndeydoss ‘ong I v/
VN 1udsa1 ons W YL
VN sqy ons W 8%
VN 1Wsqy ons A 9¢
VN 1sqy OAd A9V W SL
aseastp jo peap 1uoned uoadg VN HRSqY OAd W LL
1e siseaselowr Jueasip pey udned suQ VN 1UAsqQy ong I ¥8 6  [901] B107) Te 30 Sueyyz
wasqy uasqy BN S G 44 1 [sor] (¥107) Te 3 ueid
©3YDRI1 U0 puE XUAIE] 9212
‘$35€D INOJ 9T¢ 2I9Y3 ILY} SN AILIIPUT
uonedsTunwwod euosiad £q royany
eOUDEI /XUATE] [%07]
St PIIIdJaI ST 23Is Jowm ], usqQy usqy 1€ VN VN ¢ (€T07) Te 32 3199, UeA
sIselseIow sIseIselow EN ) [soouaxayoy]
Syreway wuelsyq  dpou ydwk[ [es1ar) uonedo| xd¢ By ‘ON (xeax) roymy

TUSCUEOU 19198 L

A\ Adis



569

Adv Ther (2016) 33:553-579

sased 9GT Ul d[qereat sopou ydwi] [euoidar jo snieag |

PI0d [E30A 1) f OPIIUIA 4 ‘edydenl J ‘s1o[3qns

nng ‘smoeadns 5g Aderoyporper yy ‘snuts wrojukd g rem [eaSukrejoSulreyd 4477 Oqe[reat 10u p7 oW py7 Xukre] 7 Xukre[ruoy 77 MO8 H PIod [I0A
as[e D44 Orewd) 7 ‘stmofdids g pjoy smofdidoLre ,y7p ‘wonewiojsuen opeid YSIy YaIm eWOUDIEd dNSA PIOUSPE [ HET-)HPF ‘BWOUIdIEd d1IsKd PIOUspe HHPEF

D91
[SELAREEN
‘[80T] Te 32 Teqn “[S6] Te 32 PAoTT [TV
£9] ondg [pg] osnreyy pue oag OAd ‘A ‘I 2PRPUT) DS €6 d€S
[#% ‘cg] Te 30 oxmdg :paaunod 10N /% FT ong 96 N8 9€TS 75T o[qeqreAy ere(J [eI0],
1041 01 ¢ Judned
Quny 031 siseaselowr JuUEISIP | IUNIEJ asqy uasqy ong W 6¢
DOPV dneaseiow uAsqy 1uasqy ong I <1
Jo 2dudp1ad moyaim erseidrodLy
1U2sqQyY sqQyY ong I %
aanoear pey sopou ydwid] ayp [y
USII ] usqy 0g I 96
sopou ydwA] ea1a1oo o[qedyed
JO 9SNEJIQ UOMDISSIP YU [edIpel Usqy WRsqQy ons W 19
paytpowr 1usmIapun syudred Imoy S 1UAsqQY 0g W 9% 9 [or1] (ST0T) UPYD pue nry
VN VN T VN VN [ [601] (ST07) Te 32 nsH
sIseIseI W sIseIseIow sased [sooua10)9y]
syrewoy wuessiq  dpou yduwik] [esrard)) uone’o| x3¢ 98y ‘ON (reax) roymy

—UUBEMHEOU ICICLAR

I\ Adis



Adv Ther (2016) 33:553-579

570

(sseqeae gAFS) sosed paystqnd Asnorasid are Loy

v.ﬁ >>Oﬁv~ 0ol D—n__mmOQ Jou st a1 Uwzwuu@ T U?_.NP ur TUHCSOUU.W jou aIe .Wu.ﬂu Uwuﬂrﬁ

T
sisouderp jo 1udwow ay3 18 JIA 21om siuaned om1 XN T put N T , ‘Ong ¢ [801] (ST0T)
IN T ‘ON 27om sauaned g7 sauoned ¢¢ 103 o[qeqreae A[uo a1om eiep Suideag VN VN OS97‘D¢ VN VN 69 Te 3 reqnQ
(oseqeae YHIS) sosed poaystqnd Apsnoraard ore Lo [s6] (1102)
J1 mouy| 03 9[qrssod 10U ST 31 95NEI2q T S[QE ], UT PRIUNOIIE 10U AT BILP ISAYT, VN VN VN VN VN 9z Te 32 pho[T
[9] toypane ay3 jo spnre snomard [£9]
® Ul papnjour are £9Y1 osneddq | 9[qe], UT PIIUNODIE 10U OIe BIEP IS~ IUISAJ ¢ VN VN VN VN S (£661) ondg
[0¢]
[9¢] 10yane oy jo dpnre otsod usqy usqy ons 1 6C (¢861) osnre))
® Ul papnpour are £9Y1 asnedoq | 9[qe], UT PIIUNOIIE 10U dIe BIBp ISAY T, wasqy uAsqy T 1 TS Z pue 019
[9] 1oyane ay3 jo spnre JotrIs0d 1sqy usqy 1 W 8§
© UI popnpour a1e £33 asnedaq [ J[qE], Ul PIIUNOIIE 10U dIe BIEP ST, UAsqQY 2sqQyY 1 94 0L [5%] (9261)
SISOIEWOUIDIED) S ] U821 ] oD W /S ¢ Te 30 omndg
[9] 1oyane ay3 jo spnre JotdIsod
&
© ur papnpur are £51 asnedaq [ Jqe], U PIIUNOIDE 10U dIe BIEP 53T, [s€] (€261)
£Sopoasty £q 10 uonELIO[ Aq pazd[eue stowny pueld AIeAr[es USIII] VN VN 51957 VN VN ¢ Te 32 oxdg
SISEISEIOW  SISEISEIOW dpou sased [EERLICREVEN {
Sy reway wesiq  ydud] [esiarn) uonedo] X3¢ Ay coN  (Tea)) Joyany

sIsA[eue o3 Ul papnIXd XUAkIe[ 33 Jo DDPY JO saseD) T I[qeL.

A\ Adis



Adv Ther (2016) 33:553-579 571

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  Distant

node metastasis  metastasis

A 1912-1971 43 4828 20M/10F 11 SG, 2 G, 13 SuG 3 Present” 7 Present
1972-1990 67 55.44  23M/18F 17 SG, 6 G, 26 SuG 10 Present” 12 Present

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

A+B 1912-2015 252 5236 82M/53F 53 SG, 16 G, 96 SuG 24 Present® 47 Present

G glottis, SG supraglottis, SuG subglottis

* Status of regional lymph nodes available in 65 cases
® Status of regional lymph nodes available in 91 cases
¢ Status of regional lymph nodes available in 156 cases

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 AACC 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 AACC 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 AACC of the larynx is
however not uncommon. Liu and Chen [110]
reviewed six cases of AACC of the larynx four of
modified
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

which underwent radical neck
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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 AACC 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 NO,
including the patient in whom a suspicious
node was surgically removed.

In contrast, in 1977, Olofsson and van
Nostrand [45] reported four cases of AACC 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 NO. 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
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

international collaborative study

reviewed the same series of 270 patients who
underwent neck dissection for AACC. This time,
the authors identified six patients with AACC 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 AACC. 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
(AdCC-HGT),
another issue that requires special attention.

transformation however, is
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%
[120], as
illustrated by the supraglottic tumor reported

or higher) and distant organs

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

A\ Adis



Adv Ther (2016) 33:553-579

573

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
they did not
recommend neck dissection in the absence of
palpable  lymph (elective  neck
dissection), considering that four cases with

respect to cervical nodes,

nodes

palpable lymph nodes (cN-+) were all free of
histologic (pN-).
Postoperative radiotherapy was recommended
in view of the submucosal and perineural

tumor on evaluation

pattern of spread of this tumor. This explains
procedures or even total
laryngectomy in AdCC may result in positive

why  partial

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
radiotherapy after the surgery due to the

pattern of spread of this tumor (submucosal

complementary

and perineural) and the low possibility of

undiagnosed positive
reasons against not performing neck dissection
are: the option of performing a neck dissection

lymph nodes. The

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 them did not give
information about T stage, histologic grading,

node levels involved, etc. As we have stated

some of

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
recommended for

neck is patients with

upper
aerodigestive tract when the anticipated risk of

squamous cell carcinoma of the
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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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