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Abstract
Pigmented lesions in the oral cavity can arise from the accumulation of external substances or internal
pigments, resulting in black or brown discoloration. The etiology can be categorized as physiologic, reactive,
neoplastic, idiopathic, or indicative of systemic illness. Several systemic drugs have been linked to the
development of oral and/or cutaneous pigmentation, either by stimulating the production of melanin or by
the accumulation of the drug or its byproducts. The medications most commonly associated with this
condition include antimalarials, hormones, oral contraceptives, phenothiazines, chemotherapeutics,
amiodarone, minocycline, zidovudine, clofazimine, and ketoconazole. The aim of this case report is to
illustrate the drug-induced appearance of multiple melanotic macules in an 89-year-old female patient. The
patient was referred to the Department of Oral Medicine and Pathology, School of Dentistry, Aristotle
University of Thessaloniki, Greece, complaining of the recent and constant appearance of black spots in her
oral cavity. Her medical history revealed a multitude of prescribed drugs, with citalopram being the most
recently prescribed one, approximately one year prior to the examination. The clinical examination revealed
multiple melanotic macules, on the upper and lower lip as well as on the hard and soft palate. Based on
these findings, a biopsy of a melanotic macule of the lip was carried out. The histopathological examination
showed that the basal layer of the stratified squamous epithelium exhibited hyperpigmentation (melanin-
pigmented basal cells). In addition, scattered melaninophages were noted in lamina propria. Psychotropic
drugs associated with cutaneous hyperpigmentation include citalopram. Therefore, our case constitutes an
exception since citalopram induced intraoral and perioral, instead of cutaneous, hyperpigmentation.
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Introduction
Pigmented lesions in the oral cavity can arise from the accumulation of external substances or internal
pigments, resulting in black or brown discoloration [1]. The etiology can be categorized as physiologic,
reactive, neoplastic, idiopathic, or indicative of systemic illness. Although the role of melanocytes in oral
mucosa is not fully understood, they are located in the basal layer and are responsible for the production of
melanin. This melanin can be absorbed by epithelial cells or released into the underlying connective tissue
[2]. Physiologic pigmentation, also known as racial pigmentation, manifests as pigmented spots on the skin
that are macular in nature, exhibiting diverse forms and sizes. This condition can be observed in individuals
from various ethnic backgrounds [1]. It is more frequently observed in individuals with darker skin and is
caused by heightened melanotic activity rather than an increase in the number of melanocytes [3].
Pigmentation is seen in individuals of both genders, at all ages, although its prevalence tends to rise with
advancing age and its intensity may be heightened due to variables such as smoking, hormonal fluctuations,
and the use of systemic drugs [4]. The pattern and hue of gingival pigmentation vary significantly among
individuals of different races, however, it is important to acknowledge the existence of diversity within a
particular racial group [1]. Pigmentation can range in hue from pale beige to deep brown to nearly black.
Physiologic pigmentation can occur in any part of the mouth, but it is most frequently observed in the
attached gingiva and in descending order of occurrence, the buccal mucosa, lips, and palate [4]. With the
exception of gingival involvement, the pigmentation typically appears in irregular shapes with less distinct
boundaries [5]. The pigmentation on the upper surface of the tongue may affect exclusively the fungiform
papillae [1]. Under microscopic examination, physiologic pigmentation reveals heightened melanin
concentration in the basal epithelial layer and melanin leakage in the superficial lamina propria [3]. The
diagnosis of physiologic pigmentation relies on a thorough clinical examination, and therapy is not
required.

Entities that may display comparable characteristics encompass systemic diseases such as Addison's illness
[6], Peutz-Jeghers syndrome [7], and Laugier-Hunziker syndrome [8]. The pigmented lesions are typically
found in multiple locations, although their appearance can range from mild to striking, even within the same
illness [4]. Biopsy findings reveal that in each of the three aforementioned disorders, pigmentation is caused
by an elevated amount of melanin in the basal layer [6-8]. Individuals with dark skin are also susceptible to
acquiring post-inflammatory pigmentation in the oral cavity, which can be observed in cases of persistent
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trauma or inflammatory diseases [3,4,6]. A smoker's melanosis constitutes a reactive disorder that causes
discoloration of the oral mucosa due to smoking cigarettes, cigars, or pipes [1]. This phenomenon is
attributed either to the presence of harmful substances in cigarette smoke or the activation of melanocytes
by heat, which triggers the defensive production of melanin [9]. Smoker’s melanosis is encountered in
adults, in approximately 21.5-30% of all smoking individuals [1,10]. Smoker's melanosis is most frequently
located in the anterior labial mandibular gingiva and may also be observed on the buccal mucosa, lip, hard
palate, and tongue [11]. Usually, there are several macules, that vary in color from light brown to brown-
black, depending on how long and how often the person has been smoking tobacco [12]. Mucosal
pigmentation may arise from the accumulation of external substances, such as dental amalgam, tattoo
pigment, or graphite, as well. The most prevalent occurrence among these is the amalgam tattoo, which is
observed in 3.3% of the adult population in the United States [13]. This can happen when placing or
removing a dental restoration, where small pieces can penetrate the soft tissues. Amalgam tattoo appears as
a flat discoloration, which may manifest as gray, blue, or black, exhibiting clear, uneven, or indistinct
borders, with a size of 6mm or less [14]. Gingiva and alveolar mucosa are the sites, most commonly involved,
followed by the buccal mucosa and the floor of the mouth [14]. The aim of this case report is to illustrate the
drug-induced appearance of multiple melanotic macules in an 89-year-old female patient.

Case Presentation
A female patient, 89 years old, was referred to the Department of Oral Medicine and Pathology, School of
Dentistry, Aristotle University of Thessaloniki, Greece, complaining of the recent and constant appearance
of black spots in her oral cavity. Before the examination, the patient provided written informed consent.
This form was approved by the School of Dentistry, Aristotle University of Thessaloniki, and was in
accordance with the Helsinki Declaration for Research and Patient Ethics. Subsequently, the patient was
examined thoroughly. Her medical history revealed hypertension, hypercholesterolemia, osteoporosis, mild
depression, and the concurrent uptake of allopurinol, irbesartan, hydrochlorothiazide, pravastatin sodium,
denosumab, bromazepam, and citalopram. Regarding the onset of each drug administration, the patient
mentioned that citalopram was the most recently prescribed one, approximately one year prior to the
examination. The clinical examination revealed multiple melanotic macules, on the upper and lower lip as
well as on the hard and soft palate (Figures 1-3).

FIGURE 1: Melanotic macule on the lower lip
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FIGURE 2: Melanotic macule on the upper lip
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FIGURE 3: Melanotic macule on the palate

Based on these findings, a biopsy of a melanotic macule of the lip was carried out. The histopathological
examination showed that the basal layer of the stratified squamous epithelium exhibited hyperpigmentation
(melanin-pigmented basal cells) (Figure 4).
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FIGURE 4: Hyperpigmentation of the basal cell layer of the epithelium

In addition, scattered melaninophages were noted in lamina propria (Figure 5).

FIGURE 5: Melaninophages were noted in lamina propria

The patient was advised to consult her neurologist, with the purpose of substituting citalopram, the
responsible medication. However, the patient reported to be satisfied with the pharmacological effect of her
current medication, and thus unwilling to replace it. Therefore, she is going to follow her regular six-month
check-up in order to properly photograph and document her oral lesions.

Discussion
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A melanotic macule is a frequent pigmented lesion that affects the oral cavity. The lesion is benign and is
caused by an increase in melanin synthesis, often accompanied by an increase in the number of melanocytes
[2]. Lesions have been observed in individuals ranging in age from one to 98 years, with an average age of
roughly 42 years [15-17]. Lip lesions are typically discovered at a younger age compared to intraoral lesions,
presumably due to the fact that it is easier for patients to see and notice abnormalities on the lip's red border
(vermillion) as opposed to inside the mouth [18]. Female patients exhibit the highest prevalence of melanotic
macules, ranging from 2:1 to 5:1 [15-17,19]. Patients of all races may exhibit melanotic macules and in
particular Caucasian patients had a higher prevalence of lower lip lesions, whereas Black patients had a
higher incidence of buccal mucosa lesions [16]. Several systemic drugs have been linked to the development
of oral and/or cutaneous pigmentation, either by stimulating the production of melanin or by the
accumulation of the drug or its byproducts. The medications most commonly associated with this condition
include antimalarials, hormones, oral contraceptives, phenothiazines, chemotherapeutics, amiodarone,
minocycline, zidovudine, clofazimine, and ketoconazole [3,4,6,20,21]. Patients who are prescribed these
drugs for an extended period of time should be closely observed for the occurrence of oral pigmentation [22].
The hard palate, gingiva, and buccal mucosa are the primary sites commonly affected [23]. From a clinical
perspective, the discoloration seems even and can be concentrated in one area, multiple areas, or spread out
and ranges widely (black, gray, blue, or brown). Pigmentation limited to the hard palate is a characteristic
feature associated with antimalarial drugs, which are frequently recommended for the management of
rheumatoid arthritis and systemic lupus erythematosus [24]. Minocycline causes blue-black staining of the
jawbones in at least 20% of persons who have been using the medicine for over four years [22]. The
appearance of bluish tissue on clinical examination may either indicate the darkening of the oral mucosa
due to heightened melanin synthesis [20,22,25] or be irrelevant to any genuine pigmentation of the mucosa
[6]. The diagnosis relies on establishing a temporal correlation between the occurrence of pigmentation and
the commencement of a medicine known to induce this undesirable reaction. Noticeable regression of the
lesions may occur following the cessation of the drug [20]. In certain cases, a biopsy may be required to
validate the diagnosis, as these discolorations tend to manifest in the same areas where oral melanoma
commonly arises [1]. The histopathologic signs of the medication can resemble either melanotic macules or
appear as small brown-yellow granules in the lamina propria, which are interpreted as the accumulation of
the drug or its byproducts [20].

Psychotropic drugs associated with cutaneous hyperpigmentation include amitriptyline, chlorpromazine,
citalopram, desipramine, imipramine, mirtazapine, phenytoin, sertraline, and thioridazine [26]. The
hyperpigmentation may initially appear many years after starting the medication. Pathology typically shows
melaninophages and melanin in the dermis. Therefore, our case constitutes an exception since citalopram
induced intraoral and perioral hyperpigmentation instead of cutaneous; melanin was present in the basal
cell layer, and melaninophages in the lamina propria.

Conclusions
The complete and detailed record of the medical and dental history of the patient may directly unveil the
cause of the patient’s symptoms and clinical signs. The prolonged life expectancy is significantly associated
with the number of administered drugs. Therefore, the clinician must be on the lookout for drug-induced
adverse effects, especially in the elderly, to promptly alleviate or treat.
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