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Abstract

Polymorphous adenocarcinoma (PAC) is the second most common intraoral malignant neoplasm of the minor salivary glands.
However, it is very rare for PAC to show high-grade transformation (HGT) and to our knowledge, the English literature only
seven reported cases. HGT tends to be observed when PAC recurs, and it is extremely rare to be seen at initial presenta-
tion. Here we report a 43-year-old Japanese male patient with PAC of the right palate showing HGT at initial presentation.
Histopathologically, the tumor was characterized by a prominent solid and papillary-cystic growth pattern, with nuclear
atypia and necrosis in area of HGT. The immunohistochemical staining pattern was consistent with PAC, as the tumor cells
showed diffuse positivity for cytokeratin, vimentin and S-100, and focal positivity for bcl-2, a-SMA and EMA. The tumor
cells in HGT areas were markedly positive for AR and Ki-67 (about 40%/HPF), and also focally positive for cyclin D1 and
p53, whereas HER2/neu, ER, PgR, p63, D2-40, GCDFP-15, and mitochondria were negative. Here we present a very rare

case of palatal PAC with HGT at initial presentation.

Keywords Polymorphous adenocarcinoma (PAC) - High-grade transformation (HGT) - Minor salivary gland - Palate

Introduction

The concept of dedifferentiation/high-grade transformation
(HGT) was first proposed by Dahlin and Beabout in 1971,
when they described dedifferentiated chondrosarcoma as a
distinct clinicopathologic entity characterized by low-grade
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chondrosarcoma juxtaposed to a histologically different
high-grade sarcoma [1]. HGT is defined as the histologi-
cal progression of a low-grade to a high-grade malignant
neoplasm [2]. It can occur at the time of initial presenta-
tion or at recurrence. The first reported case of a salivary
gland tumor showing HGT was an acinic cell carcinoma

Division of Pathology, Department of Diagnostic

and Therapeutic Sciences, Meikai University School

of Dentistry, 1-1 Keyakidai, Sakado, Saitama 350-0283,
Japan

Division of Second Oral and Maxillofacial Surgery
Department of Diagnostic and Therapeutic Sciences, Meikai
University School of Dentistry, 1-1 Keyakidai, Sakado,
Saitama 350-0283, Japan

Department of Anatomic Pathology, Tokyo Medical
University, 6-7-1 Nishishinjuku, Shinjuku-ku,

Tokyo 160-0023, Japan

Division of Respiratory Medicine, Nihon University School

of Medicine, 30-1 Oyaguchi-kamimachi, Itabashi-ku,
Tokyo 173-8610, Japan

Department of Oral Pathology, Peking University School
of Stomatology, 22 South Zhongguancun Avenue Haidian
District, Beijing 100081, People’s Republic of China

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s12105-018-0916-4&domain=pdf

Head and Neck Pathology (2019) 13:131-139

132

uon BDV pare
-09JuI QUL -IJUQIOYIPU()
1109 g Aq A-DAS
yooys ondag pajeredos 20N oNI[-pue[D VN o A (9]
(9¢) aoda VN VN K1ea[) -Qwo) ‘0§ ‘pIo) ‘(1ead) os (1) g ‘Arewid fenmu]  -Aeo [eseN W Ly Te 19 BIO[] S
(sased uonejuasaid rentur ur [OHY
ww L XTT
‘QOURLINOY
B +42°N Bd A ww O [8] Te 10
(9ST) AMV =) VN () VN -owo) ‘0§ -uIg ‘qny, ‘qu) ‘oS (¢) g ‘Krewrtid rentug Qle[ed W 99 uosduwirg 14
VN ‘Q0UaLImnoy
VN ‘opou
(Awoy [BITAID PUOIIS
-09Uu9 VN ‘opou
-peydwAy) [BOTATD ISIT]
(+) %N () quD (1) peq VN [L]
VN (=) sowm om[, () VN -owo) ‘0§ ‘oS ‘J-ulS ‘BiL ‘qnl, () mg ‘Krewrnxd renrug oJefed a| 144 e 30 A[ed €
wur Og
£QoUALINOAI
1No W ()4
Q0UQLINIAI PIIY],
VN ‘90udLInodax
(9ouaz puod3s VN
-INJAX Y1INO,) (1) 2yDd “QOURLINIAI ISII]
() 99N qud () ey VN (L]
VN ) VN () VN -owo) ‘0§ ‘J-urS ‘eIl ‘qny, (¢) mg ‘Krewnid renuy 1 ‘sjered A 8¢ e 30 A[d C
T ww ¢¢
€4 SOpPON (1) dAg QOURIINOY
(+) d pajeredas (D ped wwr 61 [s]
(VN) AMV QIqIpuejy  ‘(+) 9poN Ares[d 0N ‘oS 0§ ‘ed ‘KD (1) mg ‘Krewd renuy Y ‘s1ered a| 114 Te 39 SIITIN 1
(S9SBD QOUSLINOAIL UL [OH)
sopou  (9)edIRWAP) (uon
sue3io ydwA| BAIR DY  -BULIOJSURT)) (QVd-uod)
jueIsiq [BOTAIRD) /91 BAIR DY BAIR O]
(qruoury - (soum) [30ul
awodnnQ SISBISBIOIA! surayied y3moI3 [eO1S0[0ISTH  JUSUWIRaI], ZIS SIS pely a3y Joyiny EUNEN 0]

JO9U puB peay Ul Sased Jyd WO} PIALIDP [ OH/UONBNUAIYIPIP Jo s3urpuy [edrojoyredodrur(do jo Arewwns | ajqel

pringer

Qs



133

Head and Neck Pathology (2019) 13:131-139

JO [uow— ({yuowr)

IT L9 %0€ <y,

(I'D) xoput Sulfdqe] L9-T3 %0T <j,

gV Joj eantsod A[eso

(¥v) 101dada1 usS0IpUE I0f SADISO] |

uonerado [euy woiy oessed
IOqUINU 9OUIJAI [ 2] ] “9SBasIp JO PAIP (O ‘SLISIP INOYIIM dATR (MY ‘0aneSou (—) ‘eanisod (+) ‘oSewr-or3o[0isty [eord£) peyesIpur jou () ‘9[qe[TeAR JOU A ‘BWOU

-I0IBO0UIPE D)V ‘BWOUIDIIRD JONP AIBAI[ES )(FS ‘SISOIOAU-OPAWOD IIN-2UL0)) ‘SISOIAU 22 ‘Te[noaqer) vy ‘(Arefided-onsAo 1o ‘-[rews ‘-oxomu) Areqpided ng ‘onsko s€) ‘ornqny gny ‘(p1ods o[y
-ueIpuy) 9[Y-9[Suls J-UI§ ‘ULIOJLIQLID G110 ‘PI[OS 0F ‘OpeiS-y31y Hi ‘opeiS-mo[ H7 ‘eruroyhiodAy dig ‘Kderoyowayo ay) ‘Aderoyy uonerpel ppy ‘A1931ns 4ng ‘WS Y 93] 7 ‘S[ewaf 4 ‘O[ew

. b
. BIL 09N

payeredos J-uig ww 81 XX ST ased
{6£) AMV -) ) Aoy  -ewo) ‘o ‘qu) ‘o ‘ed‘qnL  (7)Ing  ‘Arewnd fenmuy Y ‘aleed N ¢y uesard mQ
150
(+) Sung ParenuaIoy ¥ ‘sno [6] ‘TR 1°
(+) q+) -J1p Ap10od qnp wwr O X 6¢ -[09AT ueuysLLey
VN UsWwopqy  9pousuQ () VN oS A-UIS ‘qu) ‘oS (1) mg ‘Krewrid renrup - Kreqrrxey d €L -pey L
[e1orelg
‘(+) g
puodag ww ()g
Toidn  pajeredos e 1 ‘Opou [BITATD)
TN “(+) Ju9Ix9 -0dS AN 108 (1)2ud wur ¢g [8] T8
(S) amv =) 1ng Isig Quios -owo) ‘0§ ‘qud ‘Qnp, ‘J-uIs (7) ms ‘Arewnid renrup 7 “orered W €9 uosdurg 9
sopou  (9)edIRWAP) (uon
sue3io ydwA| BAIR DY  -BULIOJSURT)) (QVd-uod)
JueIsIq [BOIAIRD) /D1 vare DY BaIR O]
{yuour) (sowmn) [1eu]
QwodnQ SISBISBIOIN suzoed yImoI3 [eo130[0ISTH  Juoueal], z1g SIS pely By Joyny UNEN )

(ponunuoo) | sjqey

pringer

a's



134

Head and Neck Pathology (2019) 13:131-139

in 1988 [3]. Subsequently, HGT has been recognized in a
variety of salivary gland carcinomas, including acinic cell
carcinoma, adenoid cystic carcinoma, epithelial-myoepi-
thelial carcinoma, polymorphous adenocarcinoma (PAC),
myoepithelial carcinoma, low-grade mucoepidermoid car-
cinoma, and hyalinizing clear cell carcinoma [4]. However,
PAC with HGT is very rare with only seven cases having
been described in the English language literature [5-9]
(Table 1). Five of the tumors arose in the palate [5, 7, 8],
one in the nasal cavity [6] and one in the maxillary alveolus
[9]. HGT arising from palatal PAC at initial presentation is
very rare in only one case (Table 1: Case No. 6). In three
recurrent cases, HGT arising from typical PAC developed
after a protracted clinical course, the recurrences having
been managed by excision and radiation therapy (Table 1:
Case No.l, 3, 4). These tumors were composed of two
distinct elements—Ilow-grade and high-grade—that were
partly admixed with each other. However, a few cases of
PAC have been reported to significantly comprise a variety
of morphological growth patterns, the so-called “polymor-
phous feature” [10-13]. In the present case, conventional
PAC (con-PAC) elements exhibited a variety of growth pat-
terns consistent with PAC, and the HGT elements exhibited
comedo-like necrosis of solid growth patterns with high
positivity for Ki-67, pS3, cyclin D1 and androgen receptor
(AR). Here we report a rare case of con-PAC with HGT
arising in a minor salivary gland of the right palate at ini-
tial presentation.

Case Report

A 43-year-old Japanese man was referred to the Depart-
ment of Oral and Maxillofacial Surgery, Meikai Univer-
sity Hospital, for a painless swelling in the right palate.
On examination, the right palate showed normal colora-
tion without ulceration (Fig. 1). Computed tomography
(CT) revealed a palatine tumor (Fig. 2a) with osteolysis
(Fig. 2b). Cervical lymphadenopathy was not evident, and
the results of blood tests were all within the normal ranges.
Both the patient and his family had an unremarkable medi-
cal history. The clinical diagnosis was a suspected malig-
nant tumor of a minor salivary gland in the right palate.
Although biopsy of the palatine tumor was performed,
the pathological diagnosis was normal tissue without
a tumor component. Therefore, the lesion was resected
under general anesthesia. Macroscopically, the surgical
specimen was a solid mass, measuring 42 X 30 X 24 mm,
and the cut surface revealed a circumscribed multi-lob-
ulated solid mass, measuring 25 X 20 X 18 mm, that was
homogeneously light yellow to grayish-white. Micro-
scopic low-power examination showed that the lesion
was well-circumscribed (Fig. 3a), but not completely

@ Springer

Fig. 1 Intra-oral appearance of the right palate. Swollen nodular
lesion showing in the right palate without mucosal ulcer

Fig.2 Computed tomography (CT) findings. a CT showing undeline-
ated mass lesion (yellow arrow) in the right palate, b and with corti-
cal bone osteolysis in the hard palate (yellow arrow)

encapsulated and focally infiltrative (Fig. 3b). In many
of the tumor cells, neoplastic extensions approached the
overlying surface epithelium, but the tumor and surface
epithelium were sharply separated from the mucosal epi-
thelium by a narrow rim of uninvolved connective tissue
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Fig.3 Microscopic features of
the surgical specimen. a Survey
view, tumor showing well
circumscribed nodule. b Tumor
is unencapsulated, and focally
infiltrative into submucosal
minor salivary gland. ¢ Tumor
and surface epithelium are
sharply separated by a narrow
rim of uninvolved connective
tissue. HE, original magnifica-
tionx 12.5 (a), x 100 (b, ¢)

(Fig. 3c). The morphological growth patterns in areas of
con-PAC included small tubular and papillary (Fig. 4a, b),
lobulated small papillary (Fig. 4c), cystic-papillary and
solid (Fig. 4d), solid with peripheral palisading (Fig. 4e),
cord-like cribriform (Fig. 4f), and perineural and perivas-
cular invasion (Fig. 4g, h). HGT areas showed mainly
solid growth, with comedo-like necrosis clearly separate
from con-PAC elements (Fig. 5a, b), marked mitoses with
irregular nuclei (Fig. 5c), cellular and atypical trabecular
arrangements (Fig. 5d), and partly atypical clear and onco-
cytic cells (Fig. 5e, f). Immunohistochemistry showed that
tumor cells in the con-PAC and HGT areas were diffusely
positive for pan-cytokeratin (CK), vimentin, and S100 pro-
tein (Fig. 6a—c), and the Ki-67 positive rate was higher in
HGT areas (about 40%/HPF) than in con-PAC areas (about
4%/HPF) (Fig. 6d). HGT solid elements (with or without
necrosis) were positive for AR, Ki-67, cyclin D1, and p53
(Fig. 6e-h), but negative for ER, PgR, HER2/neu, p63,
D2-40, GCDFP-15, and mitochondria.

The case study protocol was reviewed and approved by
the Research Ethics Committee of Meikai University School
of Dentistry (A1321).

Discussion

Polymorphous low-grade adenocarcinoma (PLGA), now
shortened to polymorphous adenocarcinoma (PAC), is the
WHO classification term for a salivary gland tumor [12],
that in some cases show more aggressive behavior and mor-
phologic appearance as highlighted by the current case.
Although described earlier as terminal duct carcinoma by
Batsakis et al. [10] and lobular carcinoma by Freedman
and Lumerman [13], the term PLGA was first used in 1984
by Evans and Batsakis [11] in their study of 14 cases, des-
ignating it as PLGA with low-grade behavior and diverse
morphologic feature. PAC occurs most commonly in minor
salivary glands of the oral cavity and oropharynx [12]. The
most frequent site of presentation is the palate, account-
ing for about 60% of all cases, followed by the lip, buccal
mucosa, and alveolar ridge [12]. It may also affect the ret-
romolar region, floor of mouth, posterior tongue and nasal
cavity [14-16]. PAC is the second most common intraoral
malignant neoplasm affecting minor salivary glands [12].
However, it is very rare for PAC to show HGT: the English
literature includes only five reports of seven cases [5-9],

@ Springer
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Fig.4 Morphological growth
pattern in con-PAC area. a, b
Tumor growth showing small
tubular and papillary, ¢ lobu-
lated small papillary, d cystic-
papillary and solid, e solid with
peripheral palisading, f cord-
like cribriform, g, h perineural
and perivascular invasion. HE,
original magnification x40 (a),
%100 (d), x200 (b, c, e, f, g, h)

five cases in the palate [5, 7, 8], one in the nasal cavity [6]
and one in the maxillary alveolus [9]. It can occur at the
time of initial presentation or at recurrence (Table 1). In
three recurrent cases, HGT arising from typical PAC devel-
oped after a protracted clinical course during which recur-
rences were managed by excision, follow up, and radiation
therapy (Table 1; Case No. 1, 3, 4). One case of PAC dem-
onstrated a variety of morphological growth patterns, such

@ Springer

as solid, cribriform, small tubules, fascicular streams, and
occasional foci of Indian filing and micropapillary struc-
tures composed of small to intermediate-sized, uniform and
bland tumor cells. The other components were considered
to be poorly differentiated adenocarcinoma or undifferenti-
ated carcinoma. HGT arising from PAC at initial presenta-
tion (Table 1: Case No. 5-7), had low-grade components
typical for PAC, and high-grade components considered to
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Fig.5 Morphological growth
pattern in HGT area. a, b HGT
area showing mainly solid
growth pattern with comedo-
like necrosis clearly separate to
con-PAC elements, ¢ marked
mitoses and irregular nuclei. d
Focally, high-cellular trabecu-
lar arrangement, e, f and clear
and oncocytic atypical cells in
part. HE, original magnifica-
tionx 100 (a, b), X200 (d, e),
X400 (c, f)

be poorly differentiated adenocarcinoma or undifferentiated
carcinoma exhibiting high-grade morphology characterized
by a predominantly solid growth pattern, nuclear atypia with
prominent nuclei, foci of necrosis, a high mitotic count and
a high Ki-67 positivity index. In one case, the HG element
displayed AR positivity (Table 1: Case No. 6), thus resem-
bling SDC. In the present case, the HGT area morphologi-
cally resembled case of Simpson et al. [8], and the con-PAC
area comprised a variety of morphologic growth patterns.
Our present case is the second reported case of HGT arising
from con-PAC at initial presentation.

Diagnosis of PAC is often difficult due to this morpho-
logical diversity and variable growth patterns. Histologi-
cal growth patterns of PAC and adenoid cystic carcinoma
(ACC) have several overlaps, such as infiltrating tubular,
cribriform and solid histology, presence of cystic spaces
and neurotropism [12, 17]. However, immunohistochemi-
cal staining pattern of PAC is diffusely positive for pan-CK

including CK 7, vimentin and S100 protein [9, 11, 18-21],
but ACC is a biphasic tumor [22, 23]. Myoepithelial mark-
ers (a-SMA and p40) are negative in PAC [18, 20, 24], but
positive in ACC [22, 24]. Additionally, PRKD1 E710D
mutations are largely restricted to classic PAC [21, 25-27].
Although PAC and ACC exhibit nearly similar histologi-
cal patterns, their biologic behavior is significantly different
[12, 17]. Therefore, initial pathological diagnosis of PAC in
minor salivary glands is very important.

HGT is composed of conventional carcinoma juxta-
posed with areas of high-grade morphology, usually either
poorly differentiated adenocarcinoma or undifferentiated
carcinoma, and commonly the low-grade and high-grade
areas can be clearly demarcated [1, 2, 4]. In the present
case, the con-PAC and HGT areas were clearly demarcated
(Fig. 5a, b), although they were partly admixed (transitional
zone). Kusafuka et al. [28] have suggested that HGT of ACC
or epithelial-myoepithelial carcinoma may be associated

@ Springer
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Fig. 6 Immunohistochemical
features in con-PAC and HGT
areas. a, b, ¢ Both con-PAC
and HGT areas show diffusely
positive for pan-cytokeratin,
vimentin and S100 protein,
without biphasic positive pat-
tern (two-cell pattern compo-
nents). d Positive reactivity for
Ki-67 is about 40% (HPF) in
HGT elements, and about 4%
(HPF) in con-PAC elements. e
Positive reactivity for AR shows
diffusely in solitary HGT ele-
ments and focally in con-PAC
elements. f Ki-67 positive rates
are about 40% (HPF) in the
HGT area, g, h and also expres-
sion of cyclin D1 and p53 are
higher HGT area than con-PAC
area. Immunohistochemistry,
original magnification X 100
(a—g), X200 (h)

with p53 gene alteration and overexpression of p53 pro-
tein and cyclin D1. Costa et al. have reported that the most
useful tool for identifying the transformed component is a
combination of morphological criteria along with immuno-
histochemistry for Ki-67 expression [8, 29]. In the present
case, immunohistochemistry was able to distinguish between
the low- and high-grade components. Positive reactivity
for Ki-67, p53 and cyclin D1 was higher in HGT than in

@ Springer

con-PAC areas. Therefore, the most compatible pathologi-
cal diagnosis was PAC with HGT. Here we have reported an
extremely rare case of HGT arising in PAC of palatal minor
salivary gland at initial presentation.
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