Pigmented lateral periodontal cyst: A case report and review
of pigmented odontogenic cysts
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Abstract

Pigmented odontogenic cysts are uncommon and to date, only 37 cases have been reported in the English

literature. Here, we report a case of a pigmented lateral periodontal cyst (LPC) in the maxilla of a 48-year-old
female. The patient presented with clinical swelling in the maxillary anterior region. Microscopic features
of the biopsied specimen were consistent with a diagnosis of LPC. The epithelial cyst lining exhibited
numerous coarse granules of melanin pigment, which was confirmed by S-100 immunohistochemistry and
Fontana-Masson bleach histochemical method. Almost all documented cases of pigmented odontogenic cysts
have occurred in Asians and African-Americans, with only three cases in white patients. Racial pigmentation
may have a role in the pathogenesis of these lesions. Although the origin and pathologic significance of
melanocytes in these pigmented intraosseous lesions cannot be explained, it may be something to consider

for investigation in future.
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INTRODUCTION

The lateral periodontal cyst (LPC) accounts for <1%
of odontogenic cysts.! The first well-documented case
of LPC was presented in 1958.”1 LPCs are considered
noninflammatory developmental odontogenic cysts
which may arise from the dental lamina, reduced enamel
epithelium, or the rests of Malassez. They are typically
seen on the lateral aspect or between the roots of erupted
teeth, and most frequently arise in the mandibular incisor,
canine and premolar region. Less than 20% may arise in
the maxilla.l'!" A slight male predilection is noted with a
peak incidence in the sixth and seventh decades of life.
Radiographically, LPCs are well defined, often corticated
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unilocular radiolucencies which are approximately <1 cm
in diameter. A larger multilocular variant known as botryoid
odontogenic cyst (BOC) was first reported in 1973.F
Melanocytes, which are derived from the neural crest cells
and are widely distributed throughout the skin, nervous
system and certain types of the mucosa, are not a common
finding in intraosseous gnathic lesions. Intraosseous
pigmented lesions have often been reported to occur
as metastatic lesions of malignant melanoma. Few
cases of melanin pigmentation within the jaw bone in
association with many gnathic tumors and cysts such as
melanotic neuroectodermal tumor of infancy (MNTI),
adenomatoid odontogenic tumor, calcifying odontogenic
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cyst (COC), ameloblastic fibroma, odontoma, ameloblastic
fibro-odontoma, odontogenic keratocyst (OKC), LPC
and dentigerous cyst (DC) have been documented. With
the exception of MNTI, racial pigmentation may have an
important role in the occurrence of such lesions as majority
of these were reported in Asian and African-American
patients. In this article, we present a rare pigmented
variant of LPC which, to the best of our knowledge, is the
second case of pigmented LPC documented in the English
literature, and the first to occur in the maxilla.

CASE REPORT

A 48-year-old African-American female presented with a
clinically evident swelling in the anterior hard palate in the
region of maxillary right central incisor. Past medical and
dental histories revealed a congenitally missing tooth #
8 with no other significant contributory conditions. The
patient was informed about the possibility of a cyst-like
lesion by her previous dentist. Radiographic examination
revealed a unilocular radiolucent lesion in the area of the
maxillary right central incisor [Figure 1]. The borders
of the radiolucency were well defined and corticated.
An excisional biopsy was performed and revealed a gray
cyst-like soft tissue measuring 1.5 cm X 1.3 cm X 0.8 cm.
Histopathological evaluation revealed multiple sections of
the specimen consisting of connective tissue and luminal
odontogenic epithelium. A central lumen-like area was
rimmed at the periphery by a band of epithelium that varied
from one or three cells in thickness. Focal areas exhibiting
nodular switls of squamous cells were noted [Figure 2a]. The
lining epithelium exhibited scattered melanocytes and fine
granules of dark brown pigment which was interpreted as
melanin [Figures 2b and 3a]. Histochemical evaluation with
Fontana-Masson bleach method confirmed the pigment to
be melanin [Figure 3b]. Numerous melanin-containing cells
were immunohistochemically positive for S-100 protein,

Figure 1: Panoramic radiographic presentation of the pigmented lateral
periodontal cyst shows a radiolucent lesion in the region of congenitally
missing maxillary right central incisor (shown with red arrows). The
cystic lesion grossly measured 1.5 cm x 1.3 cm x 0.8 cm

and these were interpreted as melanocytes [Figure 4a and
b]. These spindle- and dendritic-shaped cells containing
abundant cytoplasmic brown—black pigment were also
seen in the superficial connective tissue subjacent to the
cystic lining epithelium [Figure 4b]. In addition, numerous
cholesterol clefts associated with foreign body type of giant
cells were also noted within this specimen. A diagnosis of
pigmented LPC was rendered. No recurrence has been
noted till date.

DISCUSSION

Pigmented odontogenic lesions of the jawbones are a
rare phenomenon but not unusual. The existence of
melanocytes in the oral mucosa, for example, gingiva
and buccal mucosa, is not unusual and is often seen in
patients of dark complexion. Majority of the physiological
pigmentation in human tissues is a result of melanin
production by the melanocytes. Melanocytes are detrived
from neural crest cells, and though the majority are present
in the epidermis, nervous system, hair and iris, they are also
seen in the inner ear, certain types of mucosa and other
tissues.! They produce melanin in intracellular granules
called melanosomes which upon maturation release
melanin into the surrounding keratinocytes or epithelial
cells. However, the presence of melanocytes and melanin
in intraosseous sites may suggest a pathological occurrence.

Reports of intraosseous odontogenic pigmentation as
a primary lesion, other than metastases of malignant
melanoma, are very few. Upon review of the English
literature, 37 documented cases of pigmented odontogenic
cysts were found [Table 1]. Melanin pigmentation has been
reported most frequently in association with COC (21)F21
followed by OKC (9),#***I DC (4),”**I LPC (1), gingival
cyst (GC) (1)PY and BOC (1)P? [Table 1]. Buchner ez a/.
were the first to report a pigmented LPC in the mandible

of a 38-year-old African-American male.”” In a study of
20 cases of LPC, Altini and Shear found melanin pigment
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Figure 2: Histopathologic examination shows a thin epithelial lining
and numerous localized thickened nodular plaques (a, H&E stain, x100
for x10 magnification). Brown—black granules interpreted as melanin
noted within the lining epithelium and thickened nodular plaques
(b, H&E stain, x400 for x40 magnification)
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Figure 3: Histopathologic image shows a lining exhibiting numerous dark
brown stained granules (a, H&E stain, x400 for x40 magnification).
Fontana-Masson bleach shows the disappearance of brown granules
in the tissue, confirming the pigment as melanin (b, H&E stain, x400
for x40 magnification)

in the epithelium of one lesion which was classified as a
BOC.P? To our knowledge, the present case is the second
one to document melanocytes and melanin pigment in
an LPC, and the first to report a pigmented LPC in the
maxilla. When data from all known cases of pigmented
odontogenic cysts were combined, no gender predilection
was found (18 males, 19 females and one unreported).
These cysts had an increased predisposition to occur in
the mandible than the maxilla. The age range varied from
8 years to 68 years, with an average age of 23.4 + 15.8 years
at the time of diagnosis. Most lesions occurred mainly
in the Asian and African-American ethnicities [Table 1].
The incidence of such lesions in Asians, specifically the
Japanese population, exceeded others by far. Fourteen of
the 38 (306.8%) lesions occurred in patients of Japanese
cthnicity, seven each in males and females.

The exact mechanism of the presence of melanin
pigmentation in odontogenic cysts is still obscure. Most
of the odontogenic cysts arise from the dental lamina

Figure 4: Immunohistochemistry with S-100 shows a few cells in the
epithelial lining to be positive for S-100 protein (a, IHC stain, x200 for
%20 magnification). Few S-100-positive cells are seen in the lining and
in superficial connective tissue subjacent to the lining, marked with blue
arrows (b, IHC stain, x400 for x40 magnification)

which originates from the primitive oral ectoderm. In
their study of facial skeletons of human fetuses, Lawson
¢t al. found melanocytes within the dental lamina and outer
enamel epithelium of 6 Negro fetuses and in 3 of the 11
Caucasian ones.” This may justify the occasional presence
of melanocytes in odontogenic lesions. However, this
hypothesis fails to explain the presence of melanocytes
and melanin pigment in lesions that do not originate
from the rest of the dental lamina. Alternatively, it has
been hypothesized that the presence of pigmentation
may be attributed to either a close relationship between
the oral epithelium and the cranial neural crest-derived
ectomesenchyme during odontogenesis,’ and/or
neuroectodermal differentiation of the odontogenic
cells.’ Neural crest cells play an important role in
odontogenesis as seen by the reciprocal induction
between inner enamel epithelium and dental papilla,
which arises from ectomesenchyme, a derivative of neural
crest cells. As dentin is laid down, the odontoblasts and
melanocytes retract, but the melanin pigment remains in the
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Table 1: Reported cases of pigmented odontogenic cysts

Case Age/race (years) Gender Location Diagnosis References

1. 11/Japanese Female L mandible, molar region cocC Takeda et al.®!

2. 17/)apanese Male R mandible, canine cocC

3. 16/Chinese Female Maxilla cocC Siar and Ng!®!

4. 31/Indian Male Maxilla COC

5. 68/Malay Female Mandible CoC

6. 15/NR Female R maxilla, canine COC with odontoma Keszler and Guglielmottil’!
7. 21/Japanese Male Maxilla cocC Takeda et al.l®!

8. 16 /Japanese Male R mandible, molar area OKC Takeda et al.”

9. 15/)Japanese Female L mandible, molar area OKC

10. 26/)apanese Female R mandible, molar area OKC

11. 15/)apanese Male L and R mandible, molar OKC

12. 11/)Japanese Female Maxilla and mandible OKC

13. 13/Japanese Female R mandible COC Nagao et al.l"™

14. 13/Japanese Male R mandible CcoC Saito et al.l"

15. 9/Japanese Female L mandible COoC

16. 35/)apanese Female R maxilla COC

17. 15/West Indian Female R mandible, canine region CcocC Soames!™

18. 13/Hispanic Male Mandible cocC Schwimmer et al.l*¥!
19. 11/black Female Maxilla CcocC Petri and Stump!™
20. 64/NR Male Mandible, midline CcoC Sauk!™

21. 21/white Female L maxilla cocC Abrams and Howelll"!
22. 27/Indian Male R mandible cocC Chandi and Simon!"!
23. 24 /black Female L maxilla, canine region cocC Duckworth and Seward!"!
24. 16/NR Male R maxilla, incisor region CcOoC Gorlin et al.["

25. 23/Bantu Female L maxilla, incisor region cocC Luriel?

26. 15/)apanese Male L mandible, canine-premolar region CcoC Han et al.1?"

27. 20/white Female R mandible, 3rd molar area OKC Macleod et a/.1?%

28. nr/black Male NR OKC Brannon!?

29. NR/West Indian Female NR OKC Brownel?4

30. 13/Indian Male L maxilla, molar region OKC Manaktala et al.1?%
31. 13 /white Female L mandible, premolar DC Parrini et al.?9

32. 37/Iranian Male R maxilla, canine DC Shahrabi et al.?’!

33. 29/)apanese Male L mandible, retromolar area DC Takeda and Yamamoto!?®!
34. 8/black Male R mandible, cuspid and bicuspid area DC with AOT Warter et al.?”

35. 38/black Male L mandible, between canine and premolar LPC Buchner et a/.B%

36. 62 /black NR L maxilla, lateral incisor and canine region GC Grand and Marwah®"
37. 42 /black Male NR BOC Altini and Shear!®?
38. 48 /black Female R maxilla, incisor region LPC Present case

AOT: Adenomatoid odontogenic tumor, BOC: Botryoid odontogenic cyst, COC: Calcifying odontogenic cyst, DC: Dentigerous cyst, GC: Gingival cyst,
L: Left, LPC: Lateral periodontal cyst, M: Male, NR: Not reported, OKC: Odontogenic keratocyst, R: Right

odontoblastic processes trapped between the new dentin
formed. Thus, it might be considered that the presence
of melanocytes in odontogenic lesions is developmental
in nature. This hypothesis also explains the presence of
melanocytes and melanin pigment in lesions that do not
originate from the rest of the dental lamina. Interestingly,
the propensity of pigmentation to be seen predominantly
in Asians and African-Americans, and being almost
nonexistent in white populations, points to a correlation
with racial pigmentation. Although genetic factors have
not been implicated in the occurrence of odontogenic
lesions per se, the possible effects of genetic background
on racial pigmentation cannot be neglected. Except for
three cases, all patients were either African-American or
Asian [Table 1]. This leads us to an understanding that
the pigmentation is physiologic rather than pathologic
and hence does not contribute to the outcome of the
lesion. An additional explanation might be that under
certain circumstances, few lesional odontogenic tissue

cells have a potential for neuroectodermal differentiation.
It is possible that odontogenic lesions contain inactive
melanocytes which produce melanin after being activated
by certain predisposing triggers that might be related to

factors associated with racial pigmentation.”!

CONCLUSION

The exact etiopathogenesis of the pigmentation in
intraosseous odontogenic lesions still remains unclear.
More documented case studies and careful assessment
may be necessary to derive an insight into the association
between the cranial neural crest-derived ectomesenchyme
and the odontogenic epithelium, as well as to understand
the pathologic significance and prognostic implications
if any.

Declaration of patient consent
The authors certify that they have obtained all appropriate

Journal of Oral and Maxillofacial Pathology | Volume 24 | Issue 3 | September-December 2020



Chehal, et al.: Pigmented odontogenic cysts

patient consent forms. In the form the patient(s) has/have
given his/her/their consent for his/her/their images and
other clinical information to be reported in the journal.
The patients understand that their names and initials will
not be published and due efforts will be made to conceal
their identity, but anonymity cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. El-Naggar A, Chan ], Grandis J, Takata T, Slootweg P. World Health
Organization Classification of Head and Neck Tumors. 4" ed. France:
TIARC Press; 2017.

2. Standish S, Shafer W. The lateral periodontal cyst. ] Periodontol
1958;29:27-33.

3. Weathers DR, Waldron CA. Unusual multilocular cysts of the
jaws (botryoid odontogenic cysts). Oral Surg Oral Med Oral Pathol
1973;36:235-41.

4. Cichorek M, Wachulska M, Stasiewicz A, Tyminska A. Skin melanocytes:
Biology and development. Postepy Dermatol Alergol 2013;30:30-41.

5. Takeda Y, Suzuki A, Yamamoto H. Histopathologic study of epithelial
components in the connective tissue wall of unilocular type of calcifying
odontogenic cyst. ] Oral Pathol Med 1990;19:108-13.

6. Siar CH, Ng KH. Histological vatiation of the lining epithelium of the
calcifying odontogenic cyst. A light microscopic study. Dent ] Malays
1988;10:42-7.

7. Keszler A, Guglielmotti MB. Calcifying odontogenic cyst associated with
odontoma: Report of two cases. ] Oral Maxillofac Surg 1987;45:457-9.

8. Takeda Y, Kuroda M, Kuroda M, Suzuki A, Fujioka Y. Melanocytes in
odontogenic keratocyst. Acta Pathol Jpn 1985;35:899-903.

9. Takeda Y, Kuroda M, Suzuki A, Fujioka Y. Pigmented variant of
calcifying odontogenic cyst. Report of an additional case and review
of the literature. Acta Pathol Jpn 1985;35:1023-7.

10. Nagao T, Nakajima T, Fukushima M, Ishiki T. Calcifying odontogenic
cyst with complex odontoma. ] Oral Maxillofac Surg 1982;40:810-3.

11. Saito I, Suzuki T, Yamamura J, Miyake M, Suto K, Kusuhara H.
Calcifying odontogenic cyst. Case reports, variations, and tumorous
potential. ] Nihon Univ Sch Dent 1982;24:69-78.

12. Soames JV. A pigmented calcifying odontogenic cyst. Oral Surg Oral
Med Oral Pathol 1982;53:395-400.

13. Schwimmer AM, Barr CE, Grauer §J. Keratinizing and calcifying
odontogenic cyst of the mandible: Literature review and a case report.
Mt Sinai ] Med 1983;50:501-6.

14. Petri WH 3rd, Stump TE. Calcifying odontogenic cyst: Report of three
cases. ] Oral Surg 1976;34:1105-8.

15. Sauk JJ Jr. Calcifying and keratinizing odontogenic cyst. ] Oral Surg
1972;30:893-7.

16. Abrams AM, Howell FV. The calcifying odontogenic cyst. Report of
four cases. Oral Surg Oral Med Oral Pathol 1968;25:594-606.

17

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

. Chandi SM, Simon GT. Calcifying odontogenic cyst. Report of two
cases. Oral Surg Oral Med Oral Pathol 1970;30:99-104.

Duckworth R, Seward GR. A melanotic ameloblastic odontoma. Oral
Surg Oral Med Oral Pathol 1965;19:73-85.

Gorlin RJ, Pindborg JJ, Redman RS, Williamson JJ, Hansen LS. The
calcifying odontogenic cyst. A new entity and possible analogue of the
cutaneous calcifying epithelioma of malherbe. Cancer 1964;17:723-9.
Lurie HI. Congential melanocarcinoma, melanotic adamantinoma,
retinal anlage tumor, progonoma, and pigmented epulis of infancy.
Summary and review of the literature and report of the first case in an
adult. Cancer 1961;14:1090-108.

Han PP, Nagatsuka H, Siar CH, Tsujigiwa H, Gunduz M, Tamamura R,
etal. A pigmented calcifying cystic odontogenic tumor associated with
compound odontoma: A case report and review of literature. Head
Face Med 2007;3:35.

Macleod RI, Fanibunda KB, Soames JV. A pigmented odontogenic
keratocyst. Br ] Oral Maxillofac Surg 1985;23:216-9.

Brannon RB. The odontogenic keratocyst. A clinicopathologic study of
312 cases. Part I1. Histologic features. Oral Surg Oral Med Oral Pathol
1977;43:233-55.

Browne RM. The odontogenic keratocyst. Histological features and
their correlation with clinical behaviour. Br Dent ] 1971;131:249-59.
Manaktala N, Boaz K, Soni KM, Natarajan S, Ahmed ], Bhat K,
et al. Odontogenic cyst with verrucous proliferation exhibiting
melanin pigmentation. Case Rep Pathol 2017;2017:5079460. doi:
10.1155/2017/5079460.

Parrini S, Chisci G, Capuano A. Pigmented dentigerous cyst. ] Craniofac
Surg 2013;24:2212-3.

Shahrabi Farahani S, Lotfalian M. A pigmented dentigerous cyst in
a patient with multiple dentigerous cysts of the jaws: A case report.
J Contemp Dent Pract 2007;8:85-91.

Takeda Y, Yamamoto H. Case report of a pigmented dentigerous cyst
and a review of the literature on pigmented odontogenic cysts. ] Oral
Sci 2000;42:43-6.

Warter A, George-Diolombi G, Chazal M, Ango A. Melanin in a
dentigerous cyst and associated adenomatoid odontogenic tumor.
Cancer 1990;66:786-8.

Buchner A, David R, Carpenter W, Leider A. Pigmented lateral
periodontal cyst and other pigmented odontogenic lesions. Oral Dis
1996;2:299-302.

Grand NG, Marwah AS. Pigmented gingival cyst. Oral Surg Oral Med
Oral Pathol 1964;17:635-9.

Altini M, Shear M. The lateral periodontal cyst: An update. | Oral Pathol
Med 1992;21:245-50.

Lawson W, Abaci IF, Zak FG. Studies on melanocytes. V. The presence
of melanocytes in the human dental primordium: An explanation
for pigmented lesions of the jaws. Oral Surg Oral Med Oral Pathol
1976;42:375-80.

Dupin E, Calloni GW, Le Douarin NM. The cephalic neural crest of
amniote vertebrates is composed of a large majority of precursors
endowed with neural, melanocytic, chondrogenic and osteogenic
potentialities. Cell Cycle 2010;9:238-49.

Kusafuka K, Hirobe K, Wato M, Tanaka A, Nakajima T. CD56
expression is associated with neuroectodermal differentiation in
ameloblastomas: An immunohistochemical evaluation in comparison

with odontogenic cystic lesions. Med Mol Morphol 2011;44:79-85.

Journal of Oral and Maxillofacial Pathology | Volume 24 | Issue 3 | September-December 2020





