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ABSTRACT

Gingival pigmentation refers to discoloration in the gingival tissues caused by the accumulation of endogenous or exogenous
pigments. Endogenous pigmentations are related to the accumulation of pigments such as melanin, hemoglobin, hemosiderin,
and carotene in the oral and gingival tissues. This group includes pigmentations resulting from physiological melanin
accumulation as well as those associated with systemic diseases such as Addison's disease, Peutz-Jeghers syndrome, and
neurofibromatosis. Exogenous pigmentations may be caused by factors such as amalgam tattoos, heavy metal exposure,
and drug-induced discolorations. In the present review vascular lesions such as varicose veins and hemangiomas, as well
as melanin-based lesions such as nevi and melanoma, are also included in the current review. Additionally, the process of
pregnancy and other hormonal changes on pigmentation has been addressed. Correctly and clearly identifying the underlying
cause of gingival pigmentation, which is a clinical condition, is of great importance for diagnosis, prognosis, and treatment
planning. In the present study, gingival and oral mucosal pigmentations were comprehensively classified and evaluated based
on their etiologies, clinical appearances, and histological features. It is aimed to contribute to the clinical diagnosis and

differential diagnosis processes of various oral and particularly gingival pigmentations encountered by clinicians.
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INTRODUCTION

The oral cavity is completely covered with mucosa, and the
epithelium of the tongue is of endodermal origin, while that of
the lips, cheeks, gingiva, vestibulum oris, palate, and floor of
the mouth is of ectodermal origin.' The epithelium of movable
parts such as the cheeks, inner part of the lips, ventral surface
of the tongue, floor of the mouth, and soft palate is non-
keratinized, while the epithelium of the dorsal surface of the
tongue, hard palate, and gingiva is keratinized.?

Pigmentation of the oral mucosa can be described as a
condition resulting from the accumulation of one or more
pigments in the mucosa and the resulting change in color
tone.’ Melanocytes, which produce melanin pigment, are
located in the basal layer of the mucosa. The color of mucosal
pigmentation varies from brown to blue or black, depending
on the depth of the pigment in the mucosa.*

Oral pigmentation can be physiological or pathological,
endogenous or exogenous in origin. Endogenous pigmentation
is seen in physiological causes or diseases (such as Addison's
disease) and syndromes [such as Peutz-Jeghers syndrome
(PJS)].* Hemoglobin, hemosiderin, and bilirubin are other
pigments that cause endogenous pigmentation. Exogenous
pigmentation can be caused by foreign substances containing
tattoo pigment, amalgam filling material, pencil lead, and
colored foods (such as liqueur, red wine, coffee, and tea).*

*Corresponding Author: Ozan Yal¢in, ozanyalcin3221@gmail.com
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Pigmentation may occur after trauma and chronic
inflammation. Smoking and the use of certain systemic
medications can also cause oral pigmentation.*

Endogenous Pigmentation

Oral pigmentation can be exogenous or endogenous.
Endogenous pigmentation is related to the accumulation
of pigments such as melanin, hemoglobin, hemosiderin,
and carotene in oral and gingival tissues.” The physiological
discoloration in gingival tissue, which is part of the oral
mucous membrane, is primarily due to the activity of non-
keratinocytic melanocyte cells that produce melanin, an
endogenous pigment. Pigmented lesions caused by increased
melanin accumulation can be brown, blue, gray, or black,
depending on the amount of melanin in the tissues and its
location.®

Physiological pigmentation: Physiological pigmentation
develops within the first decade of life, but it may only attract
the patient’s attention later on.” It is most commonly seen in
people living in Africa, Asia, and the Mediterranean basin.
The color can range from light brown to black. The color
tone may increase with age, smoking, hormonal effects, or
the effects of certain medications. In the oral mucosa, it most
commonly appears as a bilateral, well-defined, dark brown,
band-like stripe on the gums, leaving the marginal gingiva
empty. It may also be localized on the cheek mucosa, palatal
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mucosa, lips, and tongue.® Pigmentation in areas other than
the gums typically has irregular borders.” The diagnosis of
physiological pigmentation is clinical, and no treatment is
required.’

Pigmentation Associated with Systemic Diseases and
Conditions

Addison's disease: Addison's disease is the result of insufficient
aldosterone and cortisol production due to damage to the
adrenal cortex.'®! Various conditions such as tuberculosis
and neoplasms can cause Addison's disease, but the most
common cause is autoimmune adrenalitis.'” Addison's disease
can affect all individuals regardless of gender and age. In
response to insufficient corticosteroid levels, the pituitary
gland synthesizes excessive adrenocorticotropic hormone
(ACTH). An increase in ACTH leads to an increase in
a-melanocyte-stimulating hormone, and these two hormones
promote melanogenesis and mucocutaneous pigmentation.'®"
Oral pigmentation appears earlier than skin bronzing.'®*
Oral pigmentation associated with Addison's disease often
manifests as blue-black linear or patchy discolorations on the
buccal and palatal mucosa, particularly on the lips, tongue,
and gums.” Due to the increased need for corticosteroids
in stressful situations, it may be necessary to temporarily
increase the dosage of medication prior to long-term medical
or dental treatment."*!*6

Peutz-Jeghers syndrome (PJS): It is a genetic disorder
characterized by gastrointestinal polyps withahigh probability
of developing into rare malignancies.”>'”'$ Although it is more
likely to occur at an early age, it can occur at any age. Women
and men are affected equally. The characteristic pigmentation
of the lips and perioral skin, resembling numerous dark
freckles, is one of the most readily recognizable and apparent
symptoms of PJS and typically appears during childhood or
adolescence.”*"” Oral and perioral pigmentation persists
throughout life and does not require treatment. However, if
the patient chooses cosmetic intervention, laser therapy may
be applied.”

Albright syndrome: Albright syndrome is a syndrome
characterized by milky coffee spots on the skin, early
puberty, hyperthyroidism, pituitary adenoma, and hormonal
abnormalities such as Cushing syndrome, along with
polycystic fibrous dysplasia.? Hyperthyroidism may develop
due to lesions in the thyroid gland, which can result in
acromegaly. Oral pigmentation begins in the first months
after birth and manifests itself as localized macules on the
lips.IS,ZZ

VonRecklinghausen's neurofibromatosis: Neurofibromatosis
is an autosomal dominant, multisystem disease that affects
approximately 1 in 3,500 people.?’ The clinical manifestations
of neurofibromatosis type 1 include neurofibromas, café-au-
lait spots, skin freckles, skeletal abnormalities, Lisch nodules,
and optic gliomas.*** Oral neurofibromas are most commonly
found on the tongue and rarely on the gums, jawbone, or floor
of the mouth.*

Bilirubin pigmentation: Bilirubin is a breakdown product
of hemoglobin and is an important marker for assessing
health problems such as neonatal jaundice, liver cirrhosis,
and hepatitis.”** The liver normally metabolizes bilirubin
and excretes it from the body. In diseases such as cirrhosis,
hepatitis, or pancreatic cancer, the liver cannot clear this waste

product. Bilirubin tends to bind to elastin fibers, and this
yellowish-orange bilirubin tends to accumulate intraorally
along the soft palate and floor of the mouth near the lingual
frenulum.”

Gender hormones and pregnancy: The effect of pregnancy
on oral tissues has been proven in numerous clinical studies.
During this process, due to varying hormonal changes, gum
tissue becomes more sensitive to inflammation. It is known
that the incidence of gingivitis in pregnant individuals is 25-
100%, and the incidence of pyogenic granuloma is 10%.°**!

During pregnancy, estrogen and progesterone hormones
also cause an increase in saliva levels. Estrogen has been
reported to increase plaque on tooth surfaces, be effective
against certain microorganisms, affect salivary peroxidases,
influence collagen metabolism, and reduce gingival
keratinization, thereby decreasing the epithelial barrier
function.*” Progesterone, on the other hand, has been found
to increase the levels of prostaglandins (PGE1-PGE2) with
proinflammatory effects in gingival pocket fluid, negatively
affect the metabolism of periodontal ligament fibroblasts,
thereby reducing glycosaminoglycan synthesis, increase
vascular permeability, thereby increasing the likelihood of
bleeding, and consequently cause a hyperemic appearance.*

Melanocytic nevi result from the proliferation of melanocytes
that gather in specific areas and produce higher melanin
density in that region. Although the molecular pathways are
not well understood, it is believed that the new hormonal
environment stimulates melanocytes to produce more
melanin and potentially causes excessive pigmentation in
the skin. Melasma, also known as the “pregnancy mask”
or chloasma, refers to irregular hyperpigmented patches
on the face.”® Melasma tends to develop in the second half
of pregnancy and is reported to affect 50-70% of pregnant
women, disproportionately affecting those with darker skin
tones.”® Melasma can be classified as malar, limited to the
cheeks, forehead, upper lip, nose, and chin; or mandibular,
affecting the area above the mandibular ramus. The most
commonly affected areas include the upper lip, forehead, chin,
and eyebrows, followed by the nose and cheeks.*

Carotenemia: Carotenemiaisaclinicalconditioncharacterized
by yellow discoloration of the skin (xanthoderma) and elevated
beta-carotene levels in the blood. In many patients, it results
from prolonged and excessive consumption of carotene-
rich foods such as carrots, squash, and sweet potatoes. It is a
common finding in children. It is harmless, but jaundice in
a single area may lead to misdiagnosis. Carotene may cause
a golden yellow discoloration of the oral mucosa and skin.
Treatment involves eliminating the causative foods.”’

Kaposi’s sarcoma: Kaposi sarcoma is a malignant neoplasm
originating in the blood vessels. It used to be quite rare but has
become more common recently due to the increase in diseases
that cause immune deficiency, such as acquired immune
deficiency syndrome (AIDS). Kaposi sarcoma is more likely
to affect keratinized mucous membranes such as the palatal
mucosa and gingiva within the oral cavity. The buccal
mucosa and tongue are even less commonly affected areas.’®*
Treatment options for Kaposi sarcoma include surgical
excision, localized radiation therapy, intralesional vinblastine,
cryotherapy, and single- or multi-agent chemotherapy.*
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HIV-oral melanosis: AIDS is defined as a pathological
condition originating from infection with the human
immunodeficiency virus (HIV)." The virus attacks the
immune system and often inhibits the activity of [ymphocytes
and macrophages. As a result, it causes progressive and
ultimately irreversible immunosuppression, allowing for the
development of fatal opportunistic infections, cancers, and
rare autoimmune diseases. Oral lesions, which are commonly
observed in HIV-infected individuals and are the first clinical
indicators of the disease, are of diagnostic importance. Patients
may experience salivary gland enlargement, sialadenitis,
herpes labialis, buccal petechiae, and an increase in the
incidence of caries.”>** Oral melanoma is a rare malignancy
arising from the malignant transformation of melanocytes in
the oral cavity.* Oral melanoma typically affects the maxillary
gingiva, then the palate, and less commonly the mandibular
gingiva.” The initial signs and symptoms are typically soft
and pigmented upon palpation, initially asymptomatic, with
irregular borders and a color spectrum ranging from dark
brown to bluish black.*

Gingival Diseases

Inflammatory effects: Various periodontal diseases cause
an increase in capillary permeability, which results in
discoloration of the gingiva ranging from pink to red. Once
the disease is under control, the gingiva returns to its original
color.”

Necrotizing gingivitis: Necrotizing gingivitis is a rapidly
progressing gum disease that usually starts at the tip of the
interdental papillae and progresses toward the marginal
gingiva, characterized by necrotic breakdown of gingival
tissues and pseudomembranes.”® It is more common in
individuals with stress and weakened immune systems. It
occurs equally in both women and men and in individuals
between the ages of 18 and 26. It is more common in
malnourished children, individuals with mental retardation
(Down syndrome), and HIV-infected individuals.” A punctate
appearance on the papillae is a pathognomonic finding. Other
clinical findings include the presence of pseudomembranes
covering the necrotic gingiva, which are yellow-gray in color,
and foul breath. In advanced cases, systemic symptoms such
as fever, fatigue, and lymphadenopathy may accompany the
condition.”*!

Stomatitis lesions: The etiology of oral stomatitis lesions is not
fully understood. It is thought that the cause of these lesions
is multifactorial, involving a cell-mediated immunological
reaction and genetic predisposition. Histopathological
changes are observed before ulceration occurs. Lymphocytes
(mononuclear cells) infiltrate the oral epithelium, edema
develops, and keratinocytes (oral epithelial cells) undergo
vacuolization and vasculitis. This process leads to localized
swelling and subsequent ulceration of the epithelium.

It affects approximately 5-25% of the general population.
They are more common in childhood or adolescence.” The
main oral symptoms of stomatitis are difficulty and pain in
oral functions such as swallowing, speaking, and chewing.>**°
Stomatitis is characterized by painful ulcers with a round or
ovoid base covered with gray-white pseudomembranes and
surrounded by an erythematous ring.>® The edges of the ulcers
are slightly raised. In ulcers, superficial vascular inflammation
and erythrocyte extravasation in the outer layers of the
lamina propria are observed, along with erythema around

the lesion.”” The most common sites of occurrence are the
lip mucosa, oral floor, tongue, and buccal mucosa, and, less
commonly, the soft palate.*®

Tissue necrosis: Mucosal necrosis in the oral cavity may be
a treatment-related effect. It is more commonly caused by
trauma resulting from gavage procedures and/or the presence
of foreign bodies (hair strands, food material). Necrosis and
ulceration in the traumatized area may lead to suppurative
or chronic active inflammation and granulation tissue
formation. If necrosis extends to the surface and does not
appear to be part of an ulcer, or if there is no loss of epithelial
cells, the lesion is considered necrosis rather than erosion or
ulceration. Infection caused by Actinomyces species can lead
to deep infection and necrosis. Gingival inflammation and
necrosis can also occur around the incisor teeth.”

Desquamative lesions: Desquamation refers to the peeling
and shedding of the outermost layer of the skin. The factors
contributing to the origin of oral lesions are quite diverse.
These include dermatoses, endocrine causes, aging, metabolic
disorders, irritant factors, unknown factors, and chronic
infections.®” Since many of the patients are postmenopausal
women, hormonal imbalances (estrogen and testosterone
deficiency, hypothyroidism) are also thought to play a role in
the origin of desquamative lesions. Lesions typically present
as erythema on the attached gingiva of the anterior teeth,
accompanied by local or generalized desquamation/erosion.
Treatment involves the use of local or systemic corticosteroids
after eliminating local causes.*®

Melanin-Containing Pigmentations

Nevus: Nevuses are congenital or acquired, benign, colored
neoplasms of the skin or mucosa characterized by the
presence of melanin-producing neuroectodermal cells.®"*
They are more commonly seen on the skin than in the oral
cavity. Based on their histopathological characteristics, they
are classified as intramucosal, junctional, compound, and
blue nevi. The most common type is intramucosal, while the
least common is junctional. Their color may range from gray,
brownish, or blue. Nevi are asymptomatic and are frequently
found on the palate and lips.*

Intramucosal nevus: This is a type of nevus localized in the
connective tissue. Intramucosal nevi are the most common
type of nevus in the oral cavity, with a prevalence of 55%.
Clinically, lesions are generally well-defined, round or oval,
flat or slightly raised spots or plaques. The ideal treatment
for intramucosal nevi is excisional biopsy with a 2 mm safety
margin and histopathological examination to rule out the
possibility of malignant transformation.®*

Blue nevus: Blue nevus (MN) is a melanocytic lesion
characterized by the proliferation of dermal dendritic
melanocytes.”® Nevi are rarely observed intraorally, with an
incidence of approximately 0.1%.°° Nearly 25% of nevi that
appear in the mouth are blue nevi.®>®” Blue nevus lesions
are most commonly found on the palatal mucosa. Blue nevi
are 20% more common in women than in men and are most
frequently observed in the third and fourth decades of life.®
Clinically, classic blue nevi are typically asymptomatic. Most
lesions are solitary, with borders that are sometimes indistinct
but often distinct and smooth in appearance.*’

Junctional nevus: A junctional nevus is a benign proliferation
of nevus cells. They are localized, symmetrical, uniform, and
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typically less than 5 mm in diameter. Acquired nevi appear
during childhood and reach their peak number during
adolescence. Their number then decreases.”” These lesions
are characterized by the presence of melanocyte nests. In
junctional nevi, the nests are seen in the dermoepidermal
junction region along with single cells.”

Compound nevus: Oral compound nevi are one of the least
common forms of oral mucosal nevi, accounting for only
5.9% to 16.5% of cases.”” Compound nevi primarily affect the
palate. Most compound nevi are raised lesions. However, one-
third appear as macules, making it difficult to distinguish
them from flat-colored lesions, including melanoma in situ.”

Melanoma: Melanoma occurs in the 4™ to 7* decades of
life.”” Mucosal melanomas account for 1.3% to 6.8% of all
melanomas.”” Although the origin of oral melanoma is
unknown, chronic inflammatory stimuli such as tobacco use
and mechanical irritation have been proposed as potential risk
factors.”* Most oral melanomas arise from apparently normal
mucosa, but nearly 30-37% begin with oral pigmentation
that persists for several months or even years.”>” Clinically,
oral melanoma is typically characterized by color variation,
including black, brown, gray, purple, and red tones or
depigmentation, and presents as well-defined brown or black
macules/patches ornodules. Thehard palate oralveolar gingiva
are the most commonly affected areas.”” The prognosis for
individuals with oral melanoma is significantly worse than for
those with cutaneous lesions, with a 5-year overall survival
rate of 15%. The best way to improve prognosis is through
early diagnosis of the disease.””

Oral melanotic macule: It is one of the most commonly
observed colored lesions in the oral cavity. It is a benign
lesion caused by increased melanin production, sometimes
accompanied by an increase in the number of melanocytes.’
Although lesions can occur at any age, the average age of onset
is 42. Studies have indicated that the incidence rate is higher in
women than in men.” Lip lesions tend to be diagnosed earlier
than oral lesions, likely due to the fact that the vermilion
border of the lips is more easily visualized by the patient
compared to oral regions.** Clinically, a melanotic macule
appears as a solitary, well-defined, uniformly colored, flat
lesion ranging in color from skin tone to dark brown. Multiple
lesions have also been reported.” The size of the lesions varies
from 0.1 to 2.0 cm, with most being smaller than 1 cm.’ The
vermilion border of the lip is the most commonly affected
area in all series studied and is most frequently seen on the
lower lip.** Within the oral cavity, it is most commonly found
on the gingiva, palate, and buccal mucosa. Lambertini et al.*
recommended serial photography for melanotic macules <0.5
cm and biopsy for lesions >0.5 cm. If labial lesions exhibit
irregular borders, irregular pigmentation, color differences,
ulceration, or other suspicious characteristics, a biopsy is
recommended regardless of size to rule out melanoma. Once
a melanotic macule diagnosis is confirmed by biopsy, no
further treatment is necessary.*

Melanoplakia: Oral pigmentation is associated with various
external and internal causes, including medications, heavy
metals, genetic factors, hormonal disorders (Addison's
disease), syndromes (Albright syndrome, Peutz-Jegher
syndrome), and post-inflammatory reactions, among various
external and internal causes.*® Physiological pigmentation is

often symmetrical and appears on the gums, cheek mucosa,
hard palate, lips, and tongue.®

Smoker's melanosis: Smoker's melanosis is an increase in
melanin pigmentation seen in heavy smokers.*® Smoker's
melanosis is more common in women, and it is thought that
estrogen may be a contributing factor. This pigmentation
is thought to result from increased melanin production in
response to exposure to heat or tobacco smoke.* The increased
melanin is believed to have a protective effect against the
harmful components of tobacco smoke.*”** The most common
site of smoker's melanosis is the labial gingiva, but any oral
region may be affected. Smokers' melanosis in pipe smokers is
usually found on the buccal mucosa or lip commissure, along
the red border.*® Affected patients exhibit widespread dark
brown pigmentation. Clinical history and tobacco staining
on the teeth are helpful in diagnosis. Pigmentation regresses
within 3 years after smoking cessation.*

Ephelid (freckle): Freckles are benign pigmented spots
commonly seen in Caucasians and Asians.”' Ephelides are
usually small pigmented spots (typically 1-2 mm, but can
also be larger), vary in color from red to light brown, and are
seen in individuals with fair skin and/or red hair. They first
appear at 2-3 years of age, increase during puberty, and often
partially disappear with age.”

Lentigo: These are pigmentations that appear more frequently
on the outer surfaces of the hands as a result of aging. They
are more common in the 4" and 5" decades of life. Lesions are
yellow, light brown, and oval or round in shape, ranging from
2 to 4 mm in size.”’ Solar lentigines are flat or slightly raised
spots with clearly defined edges that develop on sun-exposed
skin areas such as the face, backs of the hands, and forearms.
Their color may vary from light brown to dark brown or
black, depending on the individual's skin tone. In PJS, polyps
develop throughout the gastrointestinal tract, and widespread
lentigines appear on the mouth, lips, genital organs, palms,
and soles of the feet.”

Pigmentation Due to Hemosiderin Deposition

This variation is a color change caused by trauma-related
bleeding, which leads to hemosiderin accumulation and
results in a bluish-black pigment change. The color varies
from red to blue and purple, depending on the age of the
lesion and the degree of degradation of the extravasated blood.
The etiology may include thrombotic purpura, coagulation
disorders associated with hemophilia, and hemochromatosis
(iron repositioning and deposition).”

Vascular Pigmented Lesions

Vascular anomalies can affect the head and neck region but
can also be seen in any intraoral location.”” Most oral mucosal
lesions are small and superficial, but they can also be large,
voluminous tumors involving deep submucosal structures.
Deep-seated lesions may appear normal in color, while
superficial lesions may appear erythematous, blue, or purplish
in color due to the mixture of arterial, capillary, and venous
vascular channels.”** Oral vascular lesions generally exhibit a
compressible structure. Qualitatively, applying slight pressure
causes color loss or tissue discoloration, indicating that the
reddish color originates from blood within a lesion vessel.”®

Varicose veins/varicocele: Varicocele represents a dilated
and tortuous vein, presumed to result from age-related
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deterioration of elastic support for the vein wall. It often
presents as a solitary, reddish- to bluish-purple nodule.
Although they can form on any oral mucosal surface, the
lips, cheek mucosa, and ventral part of the tongue are more
commonly affected areas.”” The most common intraoral
location is the ventral surface of the tongue, where varicose
veins are found as numerous bluish-purple, irregular, soft
elevations that whiten under pressure.® Varicose veins are
essentially dilated veins, and blanching occurs when pressure
is applied to these lesions. If a varicose vein contains a
thrombus, it appears as a nodule that does not blanch with
pressure. Treatment is not required if there is no aesthetic
concern.’®

Hemangioma: Hemangioma is a benign proliferation of
endothelial cells lining the inner part of a blood vessel.”!
Hemangioma is a developmental anomaly characterized by its
onset in infancy. The lesion regresses as the patient ages. The
mouth and tongue are the most commonly affected areas.”®
The lesion may be flat or slightly raised and may vary in color
from red to bluish-purple depending on the type of affected
vessels (capillaries, veins, or arteries) and the location of the
lesion in the tissues.””*® Treatment is required for head and
neck hemangiomas when they bleed or exert pressure on
vital organs. Hemangiomas of the larynx and tongue root, in
particular, can cause breathing difficulties. Another reason
for treatment may be the patient's aesthetic concerns. While
medical and conservative methods are more important in
the choice of treatment in children, surgical excision is often
preferred in adults.”

Angiosarcoma: Angiosarcomas are malignant, poorly
prognostic, and very rare sarcomas originating from vascular
endothelial cells." Angiosarcomas are often found in the
skin or bone areas.””” Men and women are affected equally.
Angiosarcoma of the oral cavity is very rare; only a few case
reports and case series are described in the literature.'”
In general, angiosarcoma is a highly aggressive tumor.
Angiosarcoma of the oral cavity can be found in various
tissues such as oral soft tissue, minor salivary glands, and
bones."””

Telangiectasia: Telangiectasia is a rare autosomal recessive
neurodegenerative disease that typically begins in early
childhood and is characterized by persistent ataxia,
telangiectasia of the sclera and skin, cutaneous findings
(hypertrichosis, vitiligo, seborrheic dermatitis, acanthosis
nigricans), and immunodeficiency.'” Telangiectasias are
irregularly shaped capillary areas in the oral cavity and
nasal cavities that turn white when pressure is applied and
immediately turn red again when pressure is released.
Telangiectasias are generally located superficially in the
mucosa and are prone to rupture with minimal trauma.'*

EXOGENOUS PIGMENTATION

The best examples of pigmented substances directly deposited
on the mucosa include amalgam pigmentation, graphite
ink, and colored substances (chewing colored plants, liquids
containing dye, etc.). Coloring agents, heavy metals (bismuth,
mercury), amalgam tattoos, and drug-related factors can
cause discoloration.'”

Drug-Induced Discoloration

Drugs can cause discoloration of the skin and mucosa through
various mechanisms.'” In some cases, drug metabolites may
accumulate in local areas. Although the mucosa may appear
discolored clinically, such coloration cannot be interpreted
as true pigmentation.'” Drugs from the tetracycline group
are representatives of this phenomenon.”” However, there are
several other drugs, including antimalarial drugs and drugs
from different classes, that can cause discoloration. Some
drugs, including chloroquine and chlorpromazine, have
been found to physically bind to melanin.'”® Drug-induced
discoloration may be irregular, localized to a single mucosal
area, or multifocal, affecting multiple areas. Additionally,
pigmentation may be macular in style and colored.”” If
discoloration is associated with the use of a specific drug
known to cause pigmentation over a certain time period, then
further intervention is generally not required. The discolored
areas may resolve over time.'"”

Heavy Metal Pigmentations

Discoloration of the oral mucosa may occur due to elevated
levels of heavy metals such as lead, bismuth, mercury, silver,
arsenic, and gold in the blood ( )."'° It may also occur in
cases where diseases are treated with heavy metals. In the past,
discoloration has been observed in cases where syphilis was
treated with arsenic. Children can experience this condition
due to lead-tainted water or medications that contain silver or
mercury. Clinically, blue-black pigmentation along the gum
line is quite typical."° Early diagnosis of pigmentation caused by
heavy metals is important because it prevents the development
of severe systemic toxic effects caused by metals. %'

Table. Drugs and chemicals causing pigmentation in the oral cavity

Medicine/

chemical agent Color Localization
Arsenic Brown Tongue
Bismuth Blue-grey/brown/black  Gingiva/tongue/buccal mucosa
Bromine Brown Tongue
Busulfan Brown Buccal mucosa
Chlorhexidine White Tongue
Chloroquine Blue-brown Hard palate/gingiva/lip
Doxorubicin Dark-brown Buccal mucosa/tongue
Gold Purple Gingiva

Heroin inhalation Dark brown maculae Tongue

Iron Dark-brown -

Lead Blue-grey Gums/tongue
Manganese Dark-brown -

Mercury Blue-grey/blue-black Gingival/buccal mucosa
Methyldopa Dark Tongue

Oral contraceptives Dark Mucosa
Phenylalanine Brown Tongue
Phenothiazine Blue-brown Mucosa
Quinidine Blue-black Palatinal mucosa
Kinin Blue-black -

Thallium Blue-brown Gingival
Tobacco Misty gray/brown -

Vanadium Green Tongue
Zidovudine Dark Soft palate/lip/tongue
Silver Brown Gums
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Amalgam Tattooing

This condition is one of the most common causes of oral
pigmentation. It occurs after improper dental amalgam
treatments. These arelocalized, flat, blue-gray, painlesslesions,
several millimeters in diameter, most commonly occurring
on the alveolar mucosa and attached gingiva, and may be
single or multifocal."® Amalgam staining may occur during
the placement or removal of a restoration when amalgam
particles enter an abrasion, extraction site, or gingival pocket.
Most amalgam tattoos are 6 mm or smaller in size."'> Multiple
lesions may be present. Evidence of radio-opaque metallic
deposits may aid in the diagnosis of amalgam staining, but
radiographic images are often absent often."*'"* There is no
indication for treatment of amalgam or foreign body staining.
Extensive lesions in the aesthetic area can be effectively treated
with surgical excision and gingival grafting.'"*

Colorant Agents

Black hairy tongue is caused by the proliferation of
chromogenic bacteria in the filiform papillae of the tongue.
Poor oral hygiene, excessive smoking, antibiotics, and overuse
of antiseptic mouthwashes are often implicated.'”” Yellow-
brown-black discoloration appears in the papilla region of
the tongue."® Staining caused by certain fruits and foods
colored with various additives is the most common type of
non-permanent mucosal discoloration. In individuals with
poor oral hygiene, heavy smokers, and some users of broad-
spectrum antibiotics, pigmentation may occur in the filiform
papillae of the tongue due to hyperkeratosis. Exogenous
pigmentation may also occur due to the spread of old
materials used in endodontic fillings into bones and tissues.
This condition manifests as discoloration of the mucosa at the
root tip of the affected tooth."”

DEPIGMENTED CONDITIONS

In diseases such as albinism and vitiligo, the skin appears
white instead of its normal color due to a lack of pigment."*

Albinism

Albinism is a genetically transmitted group of autosomal
recessive conditions characterized by a hereditary decrease or
absence of melanin pigment production, which gives the skin,
iris of the eyes, and hair their natural color."” Some degree of
pigment deficiency is present in all types of albinism, but the
amount of pigment varies from type to type. An individual
with albinism may exhibit any of the following symptoms:'*®

o Lack of color in the hair, skin, or iris of the eye;
Skin and hair that are lighter in color than normal;
Patchy, uneven skin color;

Strabismus (crossed eyes);

Light sensitivity (photophobia);

Rapid eye movements (nystagmus);

Vision problems or functional blindness;

Severe gingivitis;

Oral mucosal ulceration; and

Periodontal diseases.

In albinism, photophobia, severe gingivitis, oral mucosal
ulcerations, and periodontal disease are prominent.'” Patients
with albinism should be informed that they should visit the
dentist regularly to maintain oral hygiene, as they are prone
to recurrent gingivitis.'*'

Vitiligo

This is a non-contagious acquired pigmentation disorder
characterized by distinct white patches of varying shapes and
sizes that increase in number and size over time.'** Vitiligo
has a global prevalence of 1%.'” Although the origin of
vitiligo is unknown, its pathogenesis has been attempted to
be explained by various hypotheses, including the genetic
hypothesis, autoimmune hypothesis, neural hypothesis,
autocytotoxic hypothesis, new microenvironment-related
hypothesis, and convergence theory.'”>'** Nagarajan et al.'*
According to their study, oral mucosal depigmentation is
present in the lips (42%), palate (8%), cheek mucosa (5%), lip
mucosa (5%), and gums (2%). Oral depigmentation may be the
first sign of vitiligo, which can appear in inconspicuous areas.
In such cases, dentists can diagnose vitiligo early.'”

CONCLUSION

Oral pigmentations are common conditions characterized
by discoloration of the oral mucosa and may arise from
physiological, systemic, genetic, or environmental factors.
In addition to endogenous sources (such as melanin and
hemosiderin) and exogenous sources (such asamalgam, drugs,
and heavy metals), depigmented conditions and vascular
lesions also play a role in intraoral discolorations.Correct
diagnosis is crucial for determining the need for treatment
and for the early detection of systemic diseases. It is important
for clinicians to distinguish the causes of pigmentation and to
manage cases appropriately.
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