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SUMMARY

Aim: Sebaceous glands are rarely observed in odontoge-
nic cysts whereas these structures are the histopatho-
logic features of dermoid cysts. Dermoid cyst growth is
slow and its biologic behaviour is silent; after the cyst is
removed, recurrence is not observed. However, there are
some developmental odontogenic cysts that have a local
aggressive course and high levels of recurrence and se-
baceous glands may present in these types of cyst. The
aim of the study is to evaluate the histopathologic and cli-
nical features of odontogenic cyst with sebaceous gland.
Materials and Method: 14 odontogenic cysts with se-
baceous glands were reported in the present study. His-
topathological features, locations and numbers of seba-
ceous glands were evaluated. Histochemical (PAS) and
immunohistochemical (S100 protein, Pan Cytokeratin,
Cytokeratin 19 and EMA ) examinations were also perfor-
med.

Results: In the present study, 14 patients, 9 (64%) male
and 5 (36%) female with a mean age of 42 years were
included. The cysts were located in the mandible of 10;
while four of them were in the maxilla. All lesions were de-
velopmental odontogenic cysts. Microscopic evaluation
revealed that sebaceous glands were only in the fibrotic
cyst wall in 11 cases, in the intraepithelial location in 1
case and 2 cases showed three different sites as intraepit-
helial, subepithelial and wall.

Conclusions: When the sebaceous glands are observed
histopathologically, there is a tendency to diagnoisis as a
dermoid cyst. Therefore, the differential diagnosis betwe-
en odontogenic cyst with sebaceous glands and intraos-
seous dermoid cysts has great importance for manage-
ment or different follow-up options.

Keywords: Odontogenic cyst, intraosseous dermoid
cyst, sebaceous glands, jaw cyst.

OZET

Amac: Dermoid kistlerde bulunan yag bezi lobullsu
odontojen kistlerde enderdir. Dermoid kistler yavas buyar
ve biyolojik davraniglari sesizdir, kist ¢ikartildiktan sonra
yerel yineleme gorulmez. Oysaki bazi gelisimsel odonto-
jen kistler lokal agresif bir klinik gidis gosterir, yerel yine-
leme oranlari yuksektir; bu tip kistlerde yag bezi lobulusu
bulunabilir. Bu calismanin amaci yag bezi lobulusu iceren
odontojen kistlerin klinik ve histopatolojik olarak incelen-
mesidir.

Gerec¢ ve Yontem: Calismada yag bezi lobulusu iceren
14 odontojen kist olgusunun histopatolojik 6zellikleri, yag
bezi lobuluslerinin sayisi ve yerlesim ¢zellikleri dikkate ali-
narak incelendi. Histokimyasal (PAS) ve immunhistokim-
yasal (5100 proteini, Pan Sitokeratin, Sitokeratin 19 and
EMA ) incelemeleri de yapildi.

Bulgular: Calismada 14 olgu incelendi, bunlarin 9'u er-
kek (%64), 5'i (%36) kadindi. 14 odontojen kist olgusunun,
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10’u mandibulada, 4’0 maksillada bulunuyordu. Lezyon-
larin hepsi gelisimsel odontojen kistti. Mikroskopik ince-
lemede 11 olguda yag bezi lobulusu yalnizca fibrotik kist
duvarinda, 1'inde yag bezi lobulusu epitel icinde yer al-
mistl, 2'sinde ise hem epitel icinde, hem epitelin hemen
altinda, hem de fibrotik duvarda izlendi.

Sonug: Bir kistte histopatolojik olarak yag bezi lobulusu
gorulduguande dermoid kist tanisi koyulmasi egilimi var-
dir. Bu nedenle ayirici taniya yag bezi lobultsu igeren
odontojen kistlerin alinmasi hasta yonetimi ve farkli izlem
secenekleri agisindan oldukga 6nemlidir.

Anahtar kelimeler: Odontojen kist, intraosse6z dermoid
kist, yag bezi, cene kistleri

INTRODUCTION

Cysts are benign pathologic cavities of bone or soft tissue
and are generally surrounded by a wall of connective tis-
sue. A true cyst has an epithelium lining in the cyst wall,
while epithelium does not exist in a pseudocyst. True
cysts are largely present in jaw bones.!?

If true cysts of the jaws originate from the odontogenic
epithelium, they are known as odontogenic cysts; if they
originate from other epithelial structures, they are known
as non-odontogenic cysts.?

Dermoid cysts (DmCs) are developmental cysts and te-
ratomatous lesion that originate from ectoderm and me-
soderm. DmCs develop extraorally, or rarely, intraorally, in
soft tissue. Intraosseous development is very rare. Histo-
pathologically, they lined with keratinized stratified squ-
amous epithelium and one or more dermal appendages
such as hair follicles, sweat glands or sebaceous glands
in the wall.*”

Epithelium of odontogenic cysts originate from epithelial
cell rests of Malassez;, dental lamina (epithelial cell rests
of Serres); enamel organ and reduced enamel epithelial
cells; dental papilla (ectomesenchyme); and basal layer
cells of the oral epithelium. Histopathologically, the lining
epithelia of these cysts consist of stratified squamous
epithelium, single layer cuboidal, ciliated, ciliated low co-
lumnar cells, and pseudostratified squamous epithelium.
Odontogenic cysts may also have sebaceous glands.®'
Sebaceous glands (SGs) are holocrine glands located ad-
jacent to hair follicles. Secretions of SGs contain a comp-
lex mixture of lipids. The only areas in the body without
SGs are the palms of the hands and soles of the feet. The-
re are numerous SGs in facial skin. They are also found
in the mouth, prepuce, labia minora, and sometimes in
parotid glands.”

Ectopic sebaceous glands are called Fordyce’s spots
(or Fox-Fordyce granules), and they are frequent in the
mouth, the vermillion, in the corners of the mouth or in the
buccal mucosa in adults. Their numbers increase with
age, and they are prevalent in 70% to 80% of the elderly.
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They have sometimes been identified in the alveolar mu-
cosa and dorsum of the tongue. In this group, ectopic se-
baceous glands are considered normal.'®°

The presence of sebaceous glands in the oral mucosa
may be due to an error in embryologic development th-
rough which some potential of skin ectoderm is retained
in the ectoderm, which invaginates to form the linings of
the oral cavity."

The origins of intraosseous dermoid cyst (ibmC) are not
clear. It might be the proliferation of the sequestration of
embryonic ectoderm that may have been embedded in
the developing jaw during embryogenesis, or develop-
ment from odontogenic epithelial remains as a result of
dermal metaplasia.?922

The aim of the study is to state the histopathologic and
clinical features of odontogenic cyst with SGs.
MATERIALS AND METHODS

Formalin-fixed, paraffin embedded blocks of 14 cases of
odontogenic cysts with sebaceous glands were collected
from the archives of the Department of Tumor Pathology,
Institute of Oncology, Istanbul University between 2007-
2015 years. The slides were reviewed and the cases were
reevaluated with clinical and radiologic documentation
by two blinded oral pathologists.

The study was approved by the Research Ethics Commit-
tee of Istanbul University (Number: 211).

Statistical Analysis

Statistical analyses were computed with proportion (%)
and 95% confidence interval (CI) for each group.
RESULTS

We had 14 cases of odontogenic cysts with sebaceous
glands. Table 1 shows clinicopathologic characteristics
of these cases. Nine of the patients were male (9/14; 64%)
and five were female (5/14; 36%). The mean age was 42
years (range, 14-73 years). The cysts were mostly preva-
lent among patients in sixth decade (6 patients), and fol-
lowed by adults in third decade (4 patients).

The cysts were located in the mandible of 10 patients
(10/14; 71%); while four of them were in the maxilla (4/14;
29%). Eight of the lesions were associated with impacted
teeth (8/14; 57%), five of which were canines (5/8; 63%)
and three were third molars (3/8; 35%).

In 12 cases, lesions were unilocular (12/14; 89%), 11 of
which were radiolucent (11/12; 92%), and one was radiolu-
cent-radiopaque (1/12; 8%). 10 lesions were well-defined
with sclerotic borders (10/12; 83%) and two had scalloped
sclerotic borders (2/12; 17%). In two cases, lesions had
multilocular radiolucent appearance with well-defined
margins (2/14; 14%).

All lesions were developmental odontogenic cysts
(Figure 1).
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Figure 1. Selected photomicrographs of odontogenic cysts with sebaceous
glands, A: Hematoxylin and Eosin (H&E) staining (original magnification x 100;
scale bar= 0.1 mm); H, K: H&E staining (original magnification x 100; scale bar=
0.2 mm); B, D, E, F, L: H&E staining (original magnification x 200; scale bar= 0.2
mm); C) Periodic acid-Schiff (PAS) staining (original magnification x 200; scale
bar=0,2 mm); G, I, J, M, N: H&E staining (original magnification x 400; scale bar=
0.1 mm)

Seven were dentigerous cysts (DC) (7/14; 50%); one of
these was associated with a compound odontoma. Th-
ree were odontogenic keratocysts (OKC) (3/14; 21%). Two
were orthokeratinized odontogenic cysts (OOC) (2/14;
14%). Two were glandular odontogenic cysts (GOC) (2/14;
14%).

Table 2 summarizes the histopathological features, and
locations and numbers of SGs. Microscopic evaluation re-
vealed that in 11 cases, SGs were only in the fibrotic cyst
wall, distant to the epithelial lining (Figure 1 A,B,F-N); SGs
were observed to be focal in all of these cases. In eight
of these cases, SGs were only in one focus and had only
one lobule (Figure 1 B, F, G, H-L, N), in one case, the SGs
were in one focus but had two lobules (Figure 1 M). In two
cases, SGs were observed in two foci; of these, one had
two lobules in each focus (Figure 1 A) and the other had
six lobules in one focus (Figure 1 J) and one lobule in the
other focus. In one case, SGs were only observed intrae-
pithelially, with one focus and three lobules (Figure 1 D).
In two cases, SGs were observed intraepithelially, and su-
bepithelially located, subjacent to the epithelium and in
the fibrotic cyst wall, distant to the epithelial lining. Three
foci were seen in one of these cases, one intraepithelial
focus with seven lobules (Figure 1 C), one subepithelial
focus with one lobule subjacent to the epithelium

(Figure 2A)
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Figure 2. Selected photomicrographs of histochemical and immunohistochemical
features of odontogenic cyst with sebaceous glands, Negative staining for A: Pe-
riodic acid-Schiff (PAS) staining (original magnification x 200; scale bar= 0.2 mm);
B: S-100 protein antibody (original magnification x 200; scale bar= 0.2 mm); Strong
immunoreactivity for C: Pan-cytokeratin antibody, D: Cytokeratin 19, E: Epithelial
Membrane Antigen (EMA) antibody (original magnification x 400; scale bar= 0.1 mm)

and one focus had two lobules without epithelial lining
in the fibrotic cyst wall. In the last case, the SGs were ob-
served as diffusely intraepithelial (Figure 1 E), two sube-
pithelial foci had two lobules subjacent to the epithelium,
and two foci had two lobules without epithelial lining in
the fibrotic cyst wall. This was the only case with diffusely
intraepithelial SGs.

Histochemical and immunohistochemical examinations
were also performed to determine the origin of these
rare stuructures, sebaceous glands. The cytoplasms of
these sebaceous glands cells were negative for periodic
acid-Schiff (PAS) staining (Figure 1C, 2A). The SGs revea-
led no cytoplasmic immunoreactivity with S-100 protein
(Figure 2B), but had strong cytoplasmic immunoreactivity
with Pan Cytokeratin (AE1/AE3) antibody and Cytokera-
tin 19 antibody, and strong membranous and cytoplas-
mic immunoreactivity with Epithelial Membrane Antigen
(EMA) antibody (Figure 2 C-E).

Enucleation was performed for the treatment of all lesions
while decompression was also carried out six months pri-
or to enucleation in one of the cases. The patients were
followed up for 8 to 96 months. No recurrence was obser-
ved (Table 1).
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Table 1. Clinicopathologic characteristics of patients have odontogenic cysts
with sebaceous glands

Case Number Age  Sex
(Yrs)

Anatomic Location

Pathologic  Treatment
Diagnosi

T 3 F OKC Enucleation

9 M OKC Enucleation

NR
(dyrs 2mng)

ooc Enucleation  NR
(3yrs 9 mnth)

ooc Enucleation  NR
(Byrs Smny)
DC Enucleation

NR
(lyrs, 10 mn)

-1 Focus Enucleation  NR
rder, -1 Lobulus (lyrs, 9mn)
- Without epithelial lining, in the wall

- 1Focus DC, Enucleation  NR

r. -1Lo

obulus CmpO (1yrs, $mn))
- Without epithelial lining, in the wall

NR
©mnt)

-1 Focus DC NR
rder, - 1 Lobulus (lyrs, | mnt)
- Without epithelial lining, in the wall

OKC Enucleation  NR
(ym)

DC Enucleation  NR
(11 mn))

Goc Insicional R
biopsy (11 mnt)

Fo
L

-1 Lobulus
- Without epithelial lining, in the wall

Focus pe Enucleation  NR
-2 Lobuli Q10 mnt)

DC Enucleatin~ NR
(8mnt)

epithelial lining, in the wall

OKC: Odontogenic Keratocyst, OOC: Orthokeratinized Odontogenic Cyst, DC:
Dentigerous Cyst, GOC: Glandular Odontogenic Cyst,
CmpO: Compound Odontoma, NR: No Residive, Yr: Year, Mnt: Month

Table 2. Microscopic Features and Locations of Sebaceous Glands in Odon-
togenic Cysts
SGs In the Wall

Tocation in
the cyst o=11) @=1) n@)

iak In the Wall

(78.57%) P14 (1428)
95% CL [0.49-0.95) 95% C1[0-0.34] %95 C1(0.02-0.43]

Distrubition Focal Focal Focal
of SGs

Focal and Difluse
@1 1) @1

1)
(100%) (50%) (50%)
95% CL[0.72- 1] 100%) 95% CI [0.01-0.99] 95%CI [0.01-0.99]

Single Focus Double Focus Single Focus Single Focus Double Focus + Diffuse

(0-9) 0-1) (o-1) 0-1)
(52%) (100%) (100%) (100%)
95% C1[0.43-0.95] 95 C1[0.02-0.52]

1 Lobule 3Lobules  2+2Tobules 146 Lobules 3 Lobules

(-8) =1 1) @1

26)
01-099]

o (0=1) (a=1) =1
(89%) (11%) (50¢ (50%) (100%) (100%) (100%)
950 CI[052:1]  95%CI[0-045]  95%Ci[0 ssea -
o)

n: Case number,Cl: Confidence Interval, W: In the wall, IE: Intraepithelial, SE: Su-
bepithelial, SGs: Sebaceous Glands

DISCUSSION

True cysts are seen most commonly in jaws compared
with other parts of the body due to the large number of
remains of odontogenic epithelium in oral tissues. Cysts
of the head and neck region may originate from the embr-
yogenic development of enamel organ tissue (odontoge-
nic cysts), epithelial remnants of maxillofacial embryoge-
nesis (nonodontogenic cysts, fissural cysts, thyroglossal
ductal cysts, dermoid and epidermoid cysts), or epithelial
tissue traumatically embedded underneath the oral mu-
cosa (inclusion cysts, entrapment cysts).?
Developmental cysts are rare in the head and neck regi-
on, whereas dermoid cysts are relatively frequent. Dermo-
id cysts that are found in the oral cavity are mostly obser-
ved in the floor of the mouth between the hyoid bone and
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the jaw, because they originate from entrapped embr-
yogenic epitheilial remnants within the soft tissue and the
bone between the mandibular arches and the tongue.
Some authors argue that the endodermal epithelium of
the floor of the mouth cannot be distinguished from ec-
todermal oral epithelium in this region. The remnants that
give rise to developmental cyst may be of either origin.>2*
The lesion may be present at birth and among the elderly;
the majority of lesions develop between the ages of 25
and 35 years. They are slightly more common among ma-
leS.4'7’23

Histopathologically, dermoid cysts are lined with kerati-
nizing stratified squamous epithelium. In the fibrotic cyst
wall, one or more dermal appendages such as hair follic-
les and sweat or sebaceous glands are seen. Hair follicu-
les are seldom. The lumen of the cyst is generally filled
with desquamated keratin, which clinically gives them a
soft consistency.?*

Various hypotheses have been suggested for the etiopat-
hogenesis of iDMC; it might be the sequestration of the
part of the ectoderm that develops the oral cavity, which
may have been embedded deep in the surface and ent-
rapped in the developing mandible during embryogene-
sis, and might have been induced for proliferation by den-
talinflammation. Another hypothesis is that cysts develop
from remains of odontogenic epithelium that change into
dermal metaplasia.”?0-2224

Allon et al.” and Bodner et al.® stated that the presence
of SGs was an indispensable histologic element for the
diagnosis of iDmC. SGs are essential for the diagnosis of
DmC but any cyst with SGs may not be an iDmC. A small
number of iDMCs have previously been reported. Some
of these cysts, which were presented as iDmC, may actu-
ally have been odontogenic cysts with SGs. Therefore all
clinical, radiological apperances and histopathological,
especially the lining epitehelium features should be eva-
luated carefully to make a correct diagnosis.

Sebaceous glands may be present in odontogenic cysts.
Odontogenic cysts are classified into two groups, inflam-
matory and developmental cysts, according to their eti-
opathogenesis. In inflammatory cysts, the inflammation
present in the bone or arriving from the surrounding tis-
sue, causes proliferation of cyst epithelial sources, but the
etiology of proliferation is not known in developmental
cysts."22426 The theories related to the presence of SGs in
odontogenic cysts state that SGs may be formed by me-
taplasia of the lining cyst epithelium or trapped epithelial
rests in jaws. It is well understood that odontogenic epit-
helium has pluripotential capacity. It may differentiate into
columnar cells, mucous cells, sebaceous cells, and other
cell types. Some authors suggest that due to the induc-
tion between oral epithelium and the oral ectomesench-
yme, numerous tissues or structures some of which are
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epithelial in origin, may occur. The induction of the oral
ectomesenchyme to the multipotential oral epithelium,
results in the differentiation of SGs.8'3152® Some authors
argue that the OKC is an intraosseous counterpart of epi-
dermoid cysts located in the jaw.?”28

Some developmental odontogenic cysts, including botr-
yoid odontogenic cysts, OKC and GOC have aggressive
growth potential and high recurrence rates. The recurren-
ce rates of these cyts have been reported approximately
30% in various studies (range 5%-62%)."%242% In our studly,
five cases were diagnosed as OKC (n=3) and GOC (n=2),
which are known to have local aggressive biological be-
havior and high recurrence potential, and need non-con-
servative surgery and long-term follow-up. No recurren-
ce was observed in our cases during follow-up period;
however follow-up duration of four to 80 months might
be short for recurrence.

Historically, the first study on odontogenic cyst with
SGs was published by Hofraht in 1930.'42° In 1957, Gor-
lin® described two DCs that had SGs, and then in 1966,
Spouge9 reported SGs in DCs. Brannon10 was the first to
describe odontogenic keratocysts (OKC) that had SGs in
1976. Craig et al.?° and Christensen and Proper11 presen-
ted other OKCs with SGs in 1980 and 1982, respectively.
In 1993, Vahahula et al.1? reported that among 12 jaw
cysts, one cyst had prominent orthokeratinized epithelial
lining and sebaceous differentiation and diagnosed as an
odontogenic cyst with SGs. In 2007, Chi et al." published
a series of odontogenic cysts with sebaceous elements in
5 patients, all of which were OOC. Chi et al."® conducted a
review of studies of which 10 odontogenic cysts with se-
baceous elements had been reported up until that time.
In 2008, Shamim et al.™* reported that they observed SGs
ina OKC. In 2011, Hosmani et al."® reported a DC with SGs.
Kumar et al.'® reported an odontogenic cyst, a fibrotic cyst
wall lined by parakeratinized squamous epithelium that
showed hyperplasia with chronic inflammation and SGs
inclusion and described it as a radicular cyst with seba-
ceous differentiation. We know that metaplastic keratini-
zation may be present in radicular cyst epithelium, but we
must also keep in mind that this cyst might have been an
inflamed OKC.

In addition, Kumar et al.’® suggested that malignant trans-
formation might be expected in sebaceous glands me-
taplasia of odontogenic epithelium of a cyst and they
should be categorized as a separate entity, but there were
no supporting data.

Cawson et al.?® said that “SGs were common in the oral
mucosa, but were not normally present within the jaw.
Therefore, it was uncertain whether a jaw cyst containing
sebaceous glands should be categorized as a variant of
an odontogenic keratocyst or as a dermoid cyst” Howe-
ver, Cawson et al.2¢ were wrong. Other odontogenic cysts

with SGs were also reported. In 1966, Spouge® reported
SGs on the wall of a dentigerous cyst and interpreted that
as metaplastic change. Neville et al.?® noted that small
nests of sebaceous cells might rarely be seen within the
fibrous cyst walls of dentigerous cysts. Chi et al.’® reported
5 O0C with SGs cases and suggested that the other cases
might also have been examples of OOC with SGs. Howe-
ver, in our study, there were developmental odontogenic
cysts other than DCs and OOCs. Seven of the cases were
DCs and three were OKCs, two were OCCs and two were
GOCs with SGs. It is clear that fibrotic cyst walls were lined
by nonkeratinized epithelium in nine cases.

In our study, of the total 14 cases, eight were present with
an impacted tooth and five were in the canines, three with
third molar teeth, seven were DCs, and one was defined
as GOC. ltis not possible to say that these were not odon-
togenic cysts simply by examining the SGs. Takeda et al.?!
noted that “metaplastic sebaceous glands were not wi-
dely distributed in the cyst wall of OKCs and OOCs, and
the connective tissue layer was not involved.” We obser-
ved SGsin 11 cases in only the fibrotic wall and two cases
showed both with intraepithelial and wall locations.

To our knowledge 17 odontogenic cysts with SGs have
been reported until now. Herein, we report 14 cases of
odontogenic cysts with SGs.

The presence of SGs in odontogenic cysts has been de-
fined in various ways as “sebaceous metaplasia”, “seba-
ceous differentiation”, and “sebaceous elements”.%'
Different terms for same lesions lead to confusion, thus
common language will be more helpful to define these
SGs.

These cysts have been published under various names,
Cawson et al.? defined them as odontogenic keratocyst,
and Neuville et al.?> opted for dentrigerous cysts. It is not
correct to define these cysts as “intraosseous mandibular
cysts” or “mandibular cysts with sebaceous differentiati-
on” because four of the cases in our series, and one each
for Spouge,® Vahahula,”? Chi et al.'®* and Kumar et al.'®
found them located in the maxilla.

In conclusion, SGs may be present in odontogenic cysts
and histopathological diagnosis has great importance
when they are seen. The differential diagnosis of these
cysts must be performed more carefully to distinguish
from iDmC which has slow growing, benign biologic be-
haviour and lack of local recurrence. Because there are
some developmental odontogenic cysts that have local
aggressive progress with the possibility of local recurren-
ce. The management of these odontogenic cysts is totally
different than for iDmC. There is no alternative manage-
ment or different follow-up options for maxillofacial sur-
geons because odontogenic cysts with SGs do not have
a different biologic behavior to odontogenic cysts alone.
Therefore, the presence of SGs in odontogenic cysts must
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be followed up separately, and documented in detail. The
need for a separate classification of these cysts must be
further discussed.
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