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ABSTRACT
The term “Oro-facial pigmentation” refers to a wide range of lesions or conditions featuring a change of color of Oro-facial tissues. Pigmentation of the Orofacial tissues is seen in certain races or ethnic groups such as Indians, Africans and Europeans. Broadly classifying, Oro-facial pigmentation is divided into
endogenous pigmentation and exogenous pigmentation. Endogenous pigmentation is due to pigments produced within the body. Exogenous pigmentation
occurs when foreign bodies get impregnated into the oral mucosa and appear as localized area of altered pigmentation. Drug constitutes an important
endogenous cause of Oro-facial pigmentation. Hereby, we are presenting an overview of various drugs in the etio-pathogenesis of Oro-facial pigmentation.
KEYWORDS: Oro-facial pigmentation, Drugs, Adverse drug reactions.

INTRODUCTION
Human oral mucosa is not uniformly colored, and several
degrees of chromatic variegation may be observed in
physiologic and pathologic conditions.1,2,3 Oral subsites are
characterized by different structural colors, depending on
degree of keratinization, number and melanogenic activity of
melanocytes, vascularization and type of submucosal tissue
(muscle, bone, cartilage). The physiologic color of the oral
mucosa thus ranges from white to red-purple in light-skinned
people, whereas an evenly black to brown color of gingival
and buccal mucosa and the lips are characteristic of darkskinned people.1,2,3 Oral mucosal discoloration, which ranges
from brown to black, may be due to superficial (exogenous
pigmentation) or deep (endogenous pigmentation).
Exogenous pigmentation is rarely of consequence and is
usually caused by colored foods, drinks or drugs. Frequently,
both the mucosa and the teeth are affected. Endogenous
pigmentation is usually because of increased melanin,
produced by melanocytes-dendritic cells prominent in the
basal epithelium.

Antimalarials:
quinacrine,
chloroquine,
hydroxychloroquine
· Quinidine
· Zidovudine (AZT)
· Tetracycline
· Minocycline
· Chlorpromazine
· Oral contraceptives
· Clofazimine
· Ketoconazole
· Amiodarone
· Methyl dopa
· Anti cancer drugs-Busulfan, Doxorubicin, Bleomycin,
Cyclophosphamide
· Chlorhexidine
Tumors:
· Benign- Melanotic macule, lentigo and ephelids,
melanocytic nevi, melanoacanthoma, haemangioma.
· Malignant- Malignant melanoma, Kaposi’s sarcoma.

Table 1: Conditions associated with
pigmentation
Endogenous Pigmentation
Physiologic pigmentation
· Normal physiologic pigmentation
· Chloasma and Melasma during pregnancy
· Chronic erythropoietic porphyria

Exogenous Pigmentation
· Amalgam tattoo
· Heavy metals- Bismuth, Arsenic, Lead, Mercury, silver
and gold. 4

Oro

facial

Pathologic pigmentation
· Systemic diseases- Addison’s disease, Peutz-Jeghers
syndrome, Haemachromatosis, Jaundice.
· Systemic diseases with oral pigmentation and osseous
changes- Von Recklinghausen’s disease, Albright
syndrome, hyperpituitarism and haemolytic anaemia.
· Miscellaneous conditions- Carotenaemia, HIV and
hematoma.
· Drug induced5,6

DISCUSSION
The oral mucosa is a common site at which the adverse
effects of drugs manifest. The most common clinical changes
due to adverse drug reactions include inflammatory reactions
in the mucosa, non-specific ulcers, gingival hyperplasia,
xerostomia and pigmentation.7
These adverse reactions
depend on the drug and its pharmacodynamics and
pharmacokinetics, as well as any individual variability in
drug metabolism.8 Multiple pathologic mechanisms are
responsible for drug induced pigmentation disorders.
Comparing with immunological etiology underlying many
drug allergies, most cases of pharmacologic pigmentation are
not immunologically mediated. The pathogenesis underlying
drug related pigmentation can also be categorized under three
mechanisms9.
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1. Drug or drug metabolite deposition in the dermis and
epidermis.
2. Enhanced melanin production with or without an increase
in the number of active melanocytes.
3. Drug induced post inflammatory changes to skin.

alveolar mucosa or at the mucogingival junction. Common
sites include the buccal/facial maxillary and mandibular
gingiva and lingual mandibular gingiva. There are reports of
minocycline-induced pigmentation in the form of blackpurple macules on the dorsal and lateral tongue.26-28

Antimalarial Drugs
Several antimalarial drugs are known to be capable of
inducing intraoral melanin pigmentation. These drugs include
quinacrine,
chloroquine,
hydroxychloroquine10,11.
Chloroquine and other quinine derivatives are used in the
treatment of malaria, cardiac arrhythmia and a variety of
immunologic diseases including systemic and discoid lupus
erythematosus
and
rheumatoid
arthritis.
Mucosal
discolouration associated with this group of drugs is
described as blue–grey or blue–black, and in most cases only
the hard palate is involved10,12,13. Laboratory studies have
shown that these drugs may produce a direct stimulatory
effect on the melanocytes.14 However, the reason why this
effect is limited to the palatal mucosa is not understood. The
pigmentary changes caused by chloroquine are reversible
once the dose is reduced or the drug is discontinued. These
changes can appear in the upper lip, the oral mucosa, and the
hard palate, the latter being the site at which the prevalence is
highest15. The hyper pigmented areas can be of several
different sizes, and are normally diffuse, macular lesions with
well-defined edges. In terms of color variations, they can be
brown, black or gray. 12 although the pigmentary lesions
caused by drugs can sometimes be esthetically unpleasant;
they do not require treatment, since they usually disappear
once the drug is discontinued.7

Oral Contraceptives
Oral contraceptives and hormone replacement therapy have
been reported to cause intraoral mucosal pigmentation.29,30
Estrogens can lower the plasma cortisol concentration, which
induces secretion of adreno-corticotropic hormone (ACTH)
by the pituitary. Alpha melanocyte-stimulating hormone
(alpha-MSH) is the first 13 amino acids of ACTH, both
products of the same gene with homologous activity.
Therefore, elevation in ACTH levels leads to increased alphaMSH activity, which may result in the observed intraoral
pigmentation29,31. Oral contraceptives are also a main
etiologic factor of melasma, and melasma and pigmentation
represent the most common cutaneous side effects of oral
contraceptives: 5–34% of individuals are affected, the higher
incidence being seen in the more deeply pigmented race.
Hyper pigmentation of the face also occurs in some women
during normal menstrual periods. Melasma during pregnancy
indicates susceptibility to increased pigmentation with the
contraceptive pill and the drug may induce melasma when
none existed in pregnancy.32,33 Melasma during menstrual
periods and melasma induced by the contraceptive pill may
be predictive of women who will have pigmentary changes
during pregnancy. 33

Tetracyclines and Minocyclines
Minocycline is a semi synthetic tetracycline that has been in
clinical use since 1967. Its primary indication is for the
treatment of acne vulgaris, where its success has been
attributed to a combination of its bacteriostatic and antiinflammatory acitivities.16 Pigmentation is a well-recognized
adverse effect of minocycline therapy. Of all the
tetracyclines, minocyline has the highest potential to cause
pigmentation of various organs and body fluids including
skin, nails, bone, thyroid, mouth, and sclera.17,18 Minocycline
hyperpigmentation in the oral cavity may affect the crowns
and roots of teeth, alveolar and palatal bone, and mucosa.
Tetracyclines affect developing teeth because of the
formation of calcium-orthophosphate complexes that are
incorporated into the tooth structure. Unlike tetracyclines,
minocyline can discolor fully formed and erupted teeth. The
tooth discoloration is grayish-blue and affects primarily the
middle third of the crown and is generally permanent.19-23
Pigmentation of teeth may occur via the following
mechanisms: (a) demineralization and etching of the enamel
from minocycline in the gingival crevicular fluid or saliva,
resulting in extrinsic staining; (b) deposition of minocycline
breakdown products in dentin via the pulpal circulation,
resulting in intrinsic staining, which then becomes visible
through the enamel; or (c) a combination of both processes.
Most reported cases of minocycline-induced intraoral
pigmentation actually represent staining of the underlying
bone (alveolar and palatal) without involvement of the
overlying mucosa. When mucosal flaps were elevated, the
bone was clearly discolored while the overlying mucosa
appeared to be clinically normal.24, 25 the pigmentation has
been described as blue, blue-gray, gray, gray-green, or blueblack and is most evident beneath the semi translucent

Zidovudine
Melanotic hyper pigmentation has been reported to be the
second largest lesion associated with HIV infection
(19.54%)). Ranganathan et al.34,35 had found it to be the third
most common lesion in their study (23%). The possible
reasons for occurrence of this pigmentation may be the
increased release of ´α-melanocyte stimulating hormone (´αMSH) due to deregulated release of cytokines in HIV disease,
use of melanocyte stimulating drugs like certain antiviral or
antifungal agents and Addison’s disease. (HIV AND CD4) In
patients infected with Human Immunodeficiency virus (HIV),
progressive hyper pigmentation of the skin, oral mucosa,
finger nails and toe nails have been reported, being related to
primary adrenocortical deficiency or to zidovudine therapy in
some cases.36 clinically, oral pigmentation appears as
irregular macules with brown or dark brown color. The
tongue, buccal mucosa, and palate are the most commonly
affected sites.
Clofazimine
Clofazimine is used primarily to treat leprosy and has potent
anti-inflammatory properties; it has been reported to cause
oral mucosal pigmentation.36,37 The mechanism of
pigmentation may be related to the red color of the
metabolized drug; however, there is also increased melanin
deposition for which there is no obvious explanation.
Chlorhexidine
Chlorhexidine is the most commonly used antimicrobial
substance because of its proven efficacy in altering
membrane function, controlling oral biofilm and inhibiting
the metabolism of microorganisms. In addition, it interferes
with the acid production of dental plaque, reducing the pH
level during cariogenic challenges.38 On the other hand,
chlorhexidine is known to cause certain adverse effects
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directly related to higher concentrations39, long-term
regimens39,40 and undisturbed biofilm. Consumption of some
chromogenic agents 41, such as coffee or tea, for example,
may also increase toothstaining 41, which is one of the most
recognized problems associated with chlorhexidine. Cationic
antiseptics, such as chlorhexidine, may activate anionic
chromatic particles contained in some food and drinks,
causing interaction with tooth surfaces.42 In vitro, these
colored particles can produce identically colored complexes
such as those caused by chlorhexidine and observed clinically
in individuals who drink tea, coffee or red wine compared
with those who do not ingest these drinks.41 Randomized
controlled clinical trials have shown that tea and coffee
associated with the use of chlorhexidine mouthrinses
contribute significantly to staining the teeth and tongue. On
the other hand, abstaining from tea and coffee notably
reduces this effect.41
Miscellaneous Drugs
There have been sporadic reports of ketoconazole causing
intraoral melanosis possibly via the same ACTH-pathway. 36
Pigmentation of the oral mucosa secondary to methyldopa
use has been reported in which the lesions completely
resolved with discontinuation of the drug.43 The mechanism
may be related to melanin production secondary to
dihydroxyphenylalanine (DOPA) metabolism as DOPA is a
melanin precursor. Chemotherapeutic agents may cause
extensive cutaneous pigmentation, but pigmentation of the
oral mucosa has only rarely been documented.9
CONCLUSION
Many pigmented lesions can be clinically diagnosed based on
size, shape, or color, along with the clinical information.
Developing a differential diagnosis is imperative for a
clinician faced with these lesions in order to appropriately
treat the patient. Therefore, the establishment of effective
clinical maneuvers in front of pigmented lesions of oral
mucosa is crucial in the exclusion of possible malignancies.
Drug induced Oro facial pigmentation requires no effective
treatment. Careful diagnosis by proper history of drug intake
followed by withdrawal of drug therapy is sufficient to
combat with drug induced Oro facial pigmentation.
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