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bstract

he present study was a review of cases of central cystadenocarcinoma over the past 29 years and provides clinical, radiological, and
athological information about these rare lesions. Six cases of central cystadenocarcinoma treated between 1991 and 2019 at Peking University
ospital of Stomatology in Beijing, China, were retrospectively analysed. A comprehensive review of clinical records was summarised and the
istological diagnosis was revised using the 2017 World Health Organization criteria. The mean age of patients with central cystadenocarcinoma
as 63 (range 51-75) years, and the male:female ratio 1:1. The clinical signs included localised swelling, pain, lower lip numbness, and trismus.
here were more cases in the mandible than in the maxilla. All lesions were unilocular or multilocular in radiolucent regions with or without
lear margins. The preferred treatment of central cystadenocarcinoma was surgical excision with wide margins, and no local recurrence
as found during follow-up. Central cystadenocarcinoma often occurred in middle-aged or elderly patients. Because cystadenocarcinoma is
omewhat rare, metastatic tumours of the jaw should be considered when diagnosing cystadenocarcinoma.
 2020 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.

eywords: central cystadenocarcinoma; intraosseous; salivary gland tumor; mandible
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ystadenocarcinoma of the salivary gland is a rare malignant
umour characterised by predominantly cystic growth that
ften exhibits intraluminal papillary growth.1 Cystadenocar-
inoma was renamed “papillary cystadenocarcinoma” in the
evised World Health Organization (WHO) classification of

2
991. Then it was described using the term “cystadeno-
arcinoma” by Ellis and Auclair’s classification in 1996.3,4

ystadenocarcinoma mostly occurs in the major salivary
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lands, and the buccal mucosa, lips, and palate are the most
ommonly involved minor gland sites.4 In some rare cases,
he primary sites of cystadenocarcinoma have been reported
o be the mandible or maxilla. Specifically, the mandible has
een reported to be the primary site in five previously reported
ases,3,5–8 and the maxilla has been found in only one case.9

According to the latest WHO classification of head and
eck tumours, cystadenocarcinomas have become diagnoses
f exclusion and are part of “adenocarcinomas, not otherwise
pecified”. 10 However, the biological behaviour of central
ystadenocarcinomas of the jaw has not yet been elucidated
nd long-term follow-up data are lacking. On this occasion,
he surgical strategy of cystadenocarcinomas, as well as the

pplication of a postoperative adjuvant treatment, could not
each a consensus. The appropriate extent of mandibulectomy
or the balance between quality of life and the survival rate

blished by Elsevier Ltd. All rights reserved.
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hould be considered. To gain further understanding of the
haracteristics of cystadenocarcinoma, therefore, six cases of
entral cystadenocarcinoma are presented in this retrospec-
ive study.

aterial  and  methods

nclusion  and  exclusion  criteria

ver the past 29 years (1991-2019), patients who were diag-
osed with central cystadenocarcinoma and received surgical
reatment at our institution were enrolled in our study. The
iagnosis criteria for central cystadenocarcinoma include
he presence of cortical plates around the tumour, radio-
raphic evidence on computed tomography (CT) of bony
estruction, and typical histological findings, which are con-
istent with cystadenocarcinoma. Cases were excluded if
he tumour was an invasive overlying cystadenocarcinoma.
araffin-embedded tissue underwent haematoxylin and eosin
taining and immunohistochemical staining and were diag-
osed by a certified pathologist according to the 2017 WHO
riteria.11

ata  collection

etailed clinical data, including the demographic informa-
ion, chief complaint, location of lesion, sign/symptoms,
adiological examination, treatment, and follow-up, were
etrieved from each patient’s medical charts. The available
etailed information of these patients was analysed. In addi-
ion, the clinical management of each case was summarised,
ncluding the use of surgical excision and radiological treat-

ent, among others. Each treatment decision was decided
y specific doctors based on experience, and different sur-
eons did the surgical excisions. Recurrence was evaluated
y clinical and radiological examination.

This study followed the Declaration of Helsinki on medi-
al protocol and ethics and the regional Ethics Review Board
f the Peking University School and Hospital of Stomatol-
gy approved the study. We have obtained the patients’ free
nformed consent to use clinical photographs.

esults

uring the preliminary screening, 12 patients were enrolled
ccording to the inclusion criteria. However, after further
creening, six patients, whose radiological examinations
ere not found or whose lesions were in the minor sali-
ary gland (such as the palate or retromolar region), were
xcluded. Six patients were therefore enrolled in our study.

he gender composition of the enrolled patients was 1:1

male: female), and the mean age of the patients was 63 (range
1-75) years old. As there is only one case every few years,

t
t
a

ig. 1. Patient no. 6: slight swelling was found in the posterior body of the
eft mandible with no limit to mouth opening.

he follow-up period ranged from 1 month to 144 months,
ith a mean of 54 months.
All lesions were located in the mandible, in which four

ere found in the right half, three were in the ramus and pos-
erior body, two were in the ramus, and one was in the angle.
f all the six cases, only one had tooth involvement. How-

ver, the tooth was not in the lesion. All patients displayed
ocalised swelling; four patients had pain and two patients felt
ower lip numbness. All patients received partial resection of
he mandible, four of which were supraomohyoid neck dis-
ections. The defect “mandibular” is classified according to
CL classification.12

No local recurrence was found in any of the six cases dur-
ng the follow-up period. Four patients are still alive, while
wo patients have been withdrawn because of loss to follow-
p as a result of changes in correspondence details. In one
atient, a metastasised lymph node was discovered in the Ib
egion, then metastases were found in the sternum approxi-
ately 17 months postoperatively (Table 1).
Patient number 6 was a 64-year-old man who found pain-

ess swelling in his left mandible with no limit to mouth
pening (Fig. 1). Panoramic radiography showed a multiloc-
lar radiolucent tumour with a clear margin in the posterior
andibular body and the anterior of the mandibular ramus

Fig. 2), while contrast-enhanced CT showing a thin corti-
al bone around the tumour; the inferior alveolar canal was
ot seen (Supplemental data). The partial mandibulectomy
as done from the condyle to the ipsilateral second premo-

ar (Fig. 3), and the defect was reconstructed by a fibular flap
Fig. 4). Histopathological examination of the tumour showed
ystic cavities lined with a single layer of cuboidal cells with
ild nuclear pleomorphism (Supplemental data). All tumour

ells were immunoreactive for CK, CK7, CK8/18, SOX10,
nd Dog-1, but not for CK20, SMA, P63, P40, TTF-1, TG,
SA, Hep-Par-1, CD10, and RCC. The ratio of ki67 posi-
ive immunoreactive cells was approximately 7%-9%. Partial
umour cells were immunoreactive for CK5/6, CK19, S-100,
nd mammaglobin. Suspicious positive tumour cells were
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Table 1
Clinical information for the six central cystadenocarcinoma patients.

Case
No.

Gender Primary
age (years)

Signs/
symptoms

Imaging
manifestations

Site Surgical treatment HCL clas-
sification

T N M G Stage Follow up Postoperative
treatment

Alive

1 Female 56 Painless
swelling

Unilocular,
without tidy
margin

Left ramus Partial resection of
mandible (from the
condylar neck to the
ipsilateral first premolar),
supraomohyoid neck
dissection, reconstructed
by fibular flap.

L 1 0 0 1 IA No local
recurrence in
148 months

None Yes

2 Male 75 Painful
swelling,
lower lip
numbness

Unilocular,
without tidy
margin

Right angle Partial resection of
mandible (the angle of
mandible),
supraomohyoid neck
dissection, primary
closure.

L 1 0 0 1 IA No local
recurrence in
10 months

None N/A

3 Female 68 Ppainful
swelling,
limited mouth
opening

Multilocular,
without tidy
margin

Right ramus
and posterior
of body

Partial resection of
mandible (from the
condylar neck to the
ipsilateral first premolar),
supraomohyoid neck
dissection, reconstructed
by fibular flap.

L 1 0 0 1 IA No local
recurrence in
40 months

None N/A

4 Female 51 Painful
swelling, teeth
loosening

Unilocular,
without tidy
margin

Right ramus
and posterior
of body

Partial resection of
mandible (from the
condylar neck to the
ipsilateral first molar),
reconstructed by fibular
flap.

L 1 0 0 1 IA No local
recurrence in
82 months

None Yes

5 Male 63 Painful
swelling,
lower lip
numbness

Unilocular,
without tidy
margin, tooth
involved

Right ramus Partial resection of
mandible (from the
condylar neck to the
ipsilateral second
premolar),
supraomohyoid neck
dissection, reconstructed
by fibular flap.

L 1 1 1b 1 IVB Sternum
metastasis in
17 months; no
local
recurrence in
41 months

Chemotherapy,
radiological
treatment to
sternum

Yes

6 Male 64 Painless
swelling

Multilocular,
without tidy
margin

Left ramus
and posterior
of body

Partial resection of
mandible (from the
condylar to the ipsilateral
second premolar),
reconstructed by fibular
flap.

H 1 0 0 1 IA No local
recurrence in 1
month

None Yes
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Fig. 2. Panoramic radiograph shows a multilocular radiolucent tumour with
clear margins in the posterior mandibular body and the anterior of the
mandibular ramus.

Fig. 3. The specimen of tumour after mandibulectomy.
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ig. 4. Panoramic radiograph showing titanium plates fixed to the bone grafts
wo weeks postoperatively.

mmunoreactive for vimentin and human epidermal growth
actor-receptor 2 (Her-2).

iscussion

ystadenocarcinoma of the salivary gland is a type of low-
rade adenocarcinoma, which has also been reported as
apillary cystadenocarcinoma, mucus-producing adenopap-

llary (non-epidermoid) carcinoma, or malignant papillary
ystadenoma, in published papers.4 There has been no sex
ias observed in the incidence rate of cystadenocarcinoma

n
t

illofacial Surgery 58 (2020) e86–e92 e89

nd approximately 65% occur in the major salivary glands.
he mean age of cystadenocarcinoma patients is nearly 60
ears old.1 On rare occasions, cystadenocarcinoma arises
entrally inside the jaws. Recently, six cases of central cys-
adenocarcinoma have been reported.3,5–9

The pathogenesis of central malignant salivary gland
umours is still disputable and some hypotheses have been
roposed, including: 1) ectopic salivary gland tissue that
as developmentally entrapped in the jaws; 2) neoplastic

ransformation of the sinus epithelium; 3) aberrant induction
f salivary tissue from the dental lamina epithelium during
mbryonic development; 4) neoplastic transformation of the
pithelial lining of an odontogenic cyst (especially dentiger-
us cysts); and 5) entrapment of minor salivary glands from
hronic osteomyelitis.5,7,13–15

Some studies have indicated that impacted teeth or dental
ysts have certain associations with the origin of central sali-
ary gland tumours.6,16 In our study, limited evidence could
e found between the impacted tooth and central cystadeno-
arcinoma. As a rare type of salivary gland carcinoma that
ccurs in the mandible, the potential of cystadenocarcinoma
o be a metastasis to the jaw should be considered, in which
he possible primary lesion may have originated from ovary,
astrointestinal tract, or gallbladder. In all six cases in the
resent study, patients were referred to general hospitals to
eceive a physical check-up and necessary auxiliary exami-
ations, but no cystadenocarcinoma was found in other parts
f the body.

Most of our cases were classified as stage IA, which
ndicated low-grade biological behaviour of the central cys-
adenocarcinoma. We observed one stage IVA case with a
esion in the right ramus; this patient had a history of central
ystadenocarcinoma of his left mandible, which had previ-
usly been resected twice at another hospital. This finding
uggests, therefore, that recurrent or multiple primary cases
ay be of a potentially higher grade. The clinical manifesta-

ion of central cystadenocarcinoma in the mandible includes
ainless or painful swelling, limited mouth opening, lower lip
umbness, and teeth loss. When the lesion is mostly located
n the ramus or posterior mandible body, limited mouth open-
ng would occur if the tumour destructs the integrity of the
ortical bone.

When we examined imaging manifestations of mandibular
ases, panoramic imaging showed unilocular or multilocular
adiolucency with or without clear margins, and CT showed

 thin bone around the expansile mass; the inferior alve-
lar canal was often involved. In a previous study of 22
ases of central malignant salivary gland tumours, all lesions
ere shown as radiolucent regions with ill-defined margins,7

hich was consistent with our study. The radiological find-
ngs consisted of a unilocular or multilocular, radiolucent

andibular lesion, similar to a benign jaw tumour17 or jaw
etastases.18
According to the latest WHO classification of head and
eck tumours, the notable modifications in salivary gland
umours include the grouping of rare subtypes of epithelial
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Table 2
Central cystadenocarcinoma information from previous studies.

First author, year, and reference Gender Primary age
(years)

Signs/symptoms Imaging
manifestations

Site Surgical treatment Follow up Postoperative
treatment

Immunohistochemical

Johnston 20063 Female 73 Bilateral jaw
pain

Multilocular,
well-corticated

Right
mandibular
angle

Curettage, marginal
mandibulectomy

N/A N/A N/A

Cavalcante 20079 Male 79 Painless
swelling

Destruction of
cortical bone

Left maxilla No N/A N/A p53(+)

Li 20087 Female 56 Swelling N/A Mandibular
ramus

Hemimandibulectomy Recurrence in
8 months

N/A N/A

Takei 20126 Female 64 Painful
swelling

Multilocular,
well-defined
margin

Right
mandibular
body

Partial resection of
mandible,
supraomohyoid neck
dissection

No local
recurrence or
metastasis in
26 months

None CK7(+),
CK34Be12(+),
S100(−),
vimentin(−),
carcinoembryonic(−)

Srivanitchapoom 20145 Female 65 Painless
swelling

Mmultilocular, Right
mandibular
ramus

Segmental
mandibulectomy,
parotidectomy,
submandibular gland
resection, postoperative
radiotherapy

No local
recurrence in 1
year

None CK7(+), CK19(+),
CEA(+), CDX-1(-),
CK20(−),
CA-125(−),
TTF(−)

Madathil 20188 Male 71 Rapid increase
in size,
swelling

Radiolucent
lesion with
irregular
margin

Right
mandibular
body

No N/A N/A N/A
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arcinoma that share similar pathological and clinical char-
cteristics under adenocarcinoma not otherwise specified,
ncluding cystadenocarcinoma, mucinous adenocarcinoma,
nd intestinal adenocarcinoma.

Since immunohistochemistry is rarely valuable when
iagnosing cystadenocarcinoma, and the cells of cystadeno-
arcinoma co-express cytokeratin’s AE1-AE3, CK7, CK14,
nd the p63 protein,19 the possible diagnosis strategy is the
xclusive method. Cystadenomas can be separated from cys-
adenocarcinomas because of the lack of stromal invasion
nd cellular atypia.20 Low-grade mucoepidermoid carcinoma
ay also present cystopapillary structures but can be dif-

erentiated from cystadenocarcinomas by the presence of
ucus-producing cells intermingled with epidermoid cells

ining the cysts and by the presence of intermediate cells
rranged in solid structures.21 The papillary-cystic variant of
cinic cell carcinoma could be accurately diagnosed based on
he presence of microcystic and follicular growth patterns and
erous acinar cells with periodic acid Schiff (PAS)-positive
ymogen granules in the cytoplasm.22 In contrast to conven-
ional cystadenocarcinoma, intraductal carcinoma (formerly
alled low-grade cribriform cystadenocarcinoma) is com-
osed of solid, cribriform, and anastomosing micropapillary
ntracystic structures.11 The cells of intraductal carcinoma
xpress cytokeratins CK7, CK8, CK18, and CK19, as well as
he S-100 protein. Cystadenocarcinoma tends to be invasive,
hereas intraductal carcinoma is usually surrounded by an

ntact myoepithelial layer.11

According to the AJCC Cancer Manual, tumours arising
n minor salivary glands are staged according to the anatomi-
al site of origin.23 For facial bones ‘T’ is divided into lesions
ith a maximum dimension of 8 cm or less (T1) and those
reater than 8 cm (T2). T3 has been redefined to include
nly high-grade, discontinuous, tumours, within the same
one. “N” is divided into lesions with regional lymph node
etastases (N1) or without lymph node metastases (N0). His-

ological grading (G) uses a three-tiered system, including G1
hat is considered to be low grade, and G2 and G3 that are
rouped together as high grade for biological grading. 24

In the previous six cases that have been published, two
ases did not receive surgical treatment.8,9 Four mandibu-
ar lesions received en bloc resection, including marginal

andibulectomy, hemimandibulectomy, partial resection of
he mandible, and segmental mandibulectomy, and only one
ase had supraomohyoid neck dissection. However, no infor-
ation was given on lymph node metastases (Table 2). All

ix cases in our study had partial mandibulectomy, four of
hom also had supramyohyoid neck dissection. Lymph node
etastases were found in only one case.
In all the cases that had surgical treatment in the previous

tudies and our study, there were a total of 10 mandibular
ases. 3,5–8 Seven of the patients were female, aged 51 to
5 years old at the time of primary surgery. Swelling was

he most common symptom (9/10), followed by local pain
6/10), paraesthesia of the lip (2/10), and trismus (1/10).
ocal recurrence and regional lymph node metastases were

R

illofacial Surgery 58 (2020) e86–e92 e91

are (1/10). In a previous study of 57 cases of salivary gland
ystadenocarcinoma, the rates of local recurrence and the
ccurrence of regional lymph node metastasis were 7.5% and
0%, respectively; however, no central cystadenocarcinoma
as included.1

onclusion

entral cystadenocarcinoma of the mandible is a rare subtype
f low-grade adenocarcinoma NOS. Because the incidence
s rather low, the prognosis of central cystadenocarcinoma
emains unclear. The preferred treatment of the tumour is
urgical excision with wide margins. The postoperative adju-
ant treatment should be applied according to the stage of
he tumour. Considering that cystadenocarcinoma is rare,

etastatic tumours found in the jaw from other parts of the
ody should be considered during tumour diagnosis. More-
ver, prolonged clinical observation is necessary.
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