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ABSTRACT

Imatinib Mesylate (IM), a tyrosine kinase inhibitor, is a first-line medication for treating chronic myeloid leukemia
and gastrointestinal stromal tumors. Clinical studies revealed excellent hematological responses without significant side
effects. Dermatologic side effects are ordinary, with rash and superficial edema the most recurring. Moreover, IM
treatment is often associated with hypopigmentation. Intraoral side effects are very infrequent. However, IM may lead to
mucosal pigmentation. This paper reports a patient with chronic myeloid leukemia treated with IM for seven years,
referred with diffuse solitary bluish-brown pigmentations in the hard palate.
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INTRODUCTION

Oral pigmentations linked to excessive melanin production are characteristic clinical findings, and their etiology
varies, denoting a broad spectrum from physiologic pigmentations to manifestations of systemic diseases (1). Some
physiologic pigmentation is connected to ethnicity and is mainly found in dark-skinned populations (2). They are often
bilateral and found in buccal and gingival mucosa. (3). Systemic diseases such as Addison's disease, Peutz-Jehgers
syndrome, and other rare diseases, such as Nelson syndrome, polyostotic fibrous dysplasia, and hyperthyroidism, are
associated with oral melanotic pigmentation (4). Deposit of melanin in the connective tissue may even be found after
long-standing inflammation in conditions such as pemphigus, oral lichen planus, and pemphigoid (5).

Likewise, tobacco and several drugs, i.e., antimalarials, tetracyclines, chemotherapeutic drugs (doxorubicin,
bleomycin, 5-fluorouracil, cyclophosphamide), phenothiazines, quinidine, amiodarone, and clofazimine, may cause oral
pigmentation (6). Imatinib mesylate (IM - STI-571, Gleevec®; Novartis Pharma, Basel, Switzerland) is a tyrosine kinase
inhibitor that targets Bcr-Abl-protein, c-Kit, and platelet-derived growth factor receptors (7). The drug was initially
conceived for the therapy of chronic myeloid leukemia (CML) but is also considered the first-line treatment for patients
with metastatic gastrointestinal stromal tumors (GIST) (8). IM treatment correlates with side effects, such as diarrhea,
nausea, periorbital edema, and myelosuppression (7). Dermatologic side effects are not uncommon, with rash and
superficial edema as the most common; additional side effects are pruritic maculopapular exanthema, erythroderma, small
vessel vasculitis, graft-versus-host-disease, and lichenoid eruptions (9). In difference, intraoral side effects appear rare,
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with occasional dental hyperpigmentation and lichenoid reactions (10, 11). The present paper aimed to depict a patient
with similar solitary melanotic maculae in the palatal mucosa.

CASE REPORT

A 46-year-old woman was referred in March 2021 to the Unit of Oral Pathology and Medicine at the University of
Campania "Luigi Vanvitelli" to evaluate a pigmented lesion in the hard palate. She was a nonsmoker, and the lesion was
discovered at a routine examination by the patient's regular dentist. The patient had chronic myeloid leukemia (CML)
and, since 2015, was treated with IM 400 mg daily. The patient used no other medication. The palatal mucosa showed a
bluish-brown U-shaped pigmentation symmetrically distributed on both sides of the hard palate (Fig. 1). The lesion was
asymptomatic, and there were no other pigmentations or lesions in the oral mucosa. The patient refused a biopsy. A
follow-up in June 2021 confirmed that the pigmented lesion persisted and was clinically unchanged.

DISCUSSION

Solitary pigmented lesions in the hard palate associated with IM
treatment have been previously described in the literature (12-14).
The histopathologic examination in the literature indicated melanin
pigment in the lamina propria, consistent with melanotic
maculae—noninflamed palatal mucosa covered by normal
epithelium (13). Multiple pigment-laden cells with roundish or
spindled shapes were found in the lamina propria. A few pigmented
cells were also seen in the submucosal tissue (14).

The oral melanotic macula is a recurring lesion in the
population, with the palate being the most typical site (15). The
Fig. 1. Clinical presentation of the palatal lesions are generated by grown melanin production by
mucosa. melanocytes, and the deposited melanin is located within the basal

cell layer of the epithelium, the lamina propria, or both (16). Some
additional etiologic factors must be evaluated before handling the probable relationship between the observed melanotic
macules and IM therapy (5). The patient had no systemic conditions usually associated with melanosis development or
used other drugs associated with excessive melanin pigmentation; furthermore, she was a honsmoker. From a clinical
point of view, a differential diagnosis was pigmentation associated with bleeding and following degeneration of
hemoglobin, and palatal hyperpigmentation has also been reported in association with hemochromatosis (17). Regardless,
there was no history of trauma, and the patient had no laboratory findings indicating hemochromatosis.

IM has been associated with hyperpigmentation of fingernails and skin and hypopigmentation of skin, although such
cases are rare (18). It is not understood how IM can cause both losses of pigment and darkening of the skin in various
patients (13, 19, 20). IM is a specific protein kinase inhibitor approved by the Food and Drug Administration in 2001 for
treating CML (21). It blocks the activity of the mutated BCR-ABL tyrosine kinase of CML; IM also blocks the binding
of ligands to c-kit receptors on melanocytes, lowering the activity of melanocytes and leading to hypopigmentation (22).
Nonetheless, IM may even lead to hyperpigmentation of the skin or mucosa. It likely does this through a drug metabolite
chelated to iron and melanin, in a similar mechanism to minocycline and anti-malarial drugs (23). The diagnosis of IM-
related pigmentation hangs on a thorough medical history and distinctive clinical features (24). Fortunately, the
hyperpigmented lesions are benign, and no treatment is required (25).

REFERENCES

1. Mumcu G, Cimilli H, Sur H, Hayran O, Atalay T. Prevalence and distribution of oral lesions: a cross-sectional study in
Turkey. Oral Diseases. 2005;11(2):81-87. doi:https://doi.org/10.1111/j.1601-0825.2004.01062.x

2. Hassona Y, Sawair F, Al-karadsheh O, Scully C. Prevalence and clinical features of pigmented oral lesions. International
Journal of Dermatology. 2015;55(9):1005-1013. doi:https://doi.org/10.1111/ijd.13133

3. Dhanuthai K, Theungtin N, Theungtin N, et al. Pigmented Oral Lesions: A Multicenter Study. European Journal of
Dentistry. 2021;16(02):315-319. doi:https://doi.org/10.1055/s-0041-1735790

4. Gondak RO, da Silva-Jorge R, Jorge J, Lopes MA, Vargas PA. Oral pigmented lesions: Clinicopathologic features and
review of the literature. Medicina Oral, Patologia Oral y Cirugia Bucal. 2012;17(6):e919-e924.

Annals of Stomatology 2022 May-August; 2(2): 68-70 www.labpublishers.com ISSN 2975-1276



http://www.labpublishers.com/
https://doi.org/10.1111/j.1601-0825.2004.01062.x
https://doi.org/10.1111/ijd.13133
https://doi.org/10.1055/s-0041-1735790

A. Romano 70

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

doi:https://doi.org/10.4317/medoral . 17679

Meleti M, Vescovi P, Mooi WJ, van der Waal I. Pigmented lesions of the oral mucosa and perioral tissues: a flow-chart for
the diagnosis and some recommendations for the management. Oral Surgery, Oral Medicine, Oral Pathology, Oral
Radiology, and Endodontology. 2008;105(5):606-616. doi:https://doi.org/10.1016/j.tripleo.2007.07.047

Rosebush MS, Briody AN, Cordell KG. Black and Brown: Non-neoplastic Pigmentation of the Oral Mucosa. Head and
Neck Pathology. 2019;13(1):47-55. doi:https://doi.org/10.1007/s12105-018-0980-9

Corbin AS, O’Hare T, Gu Z, et al. KIT signaling governs differential sensitivity of mature and primitive CML progenitors
to tyrosine kinase inhibitors. Cancer Research. 2013;73(18):5775-5786. doi:https://doi.org/10.1158/0008-5472.CAN-13-
1318

Waller CF. Imatinib Mesylate. Recent Results in Cancer Research. 2018;212:1-27. doi:https://doi.org/10.1007/978-3-319-
91439-8 1

Robert C, Soria JC, Spatz A, et al. Cutaneous side-effects of kinase inhibitors and blocking antibodies. The Lancet
Oncology. 2005;6(7):491-500. doi:https://doi.org/10.1016/s1470-2045(05)70243-6

Wahiduzzaman M, Pubalan M. Oral and cutaneous lichenoid reaction with nail changes secondary to imatinib: report of a
case and literature review. Dermatology Online Journal. 2008;14(12):14.

Singh N, Bakhshi S. Imatinib-induced dental hyperpigmentation in childhood chronic myeloid leukemia. Journal of
Pediatric Hematology/Oncology. 2007;29(3):208-209. doi:https://doi.org/10.1097/MPH.0b013e318033a76¢

Donnell CC, Walton RL, Carrozzo M. The blue palate-A case series of imatinib-related oral pigmentation and literature
review. Oral Surgery, Oral Medicine, Oral Pathology and Oral Radiology. 2021;131(1):49-61.
doi:https://doi.org/10.1016/j.0000.2020.10.015

Mattsson U, Halbritter S, Mdrner Serikoff E, Christerson L, Warfvinge G. Oral pigmentation in the hard palate associated
with imatinib mesylate therapy: a report of three cases. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, and
Endodontics. 2011;111(5):e12-16. doi:https://doi.org/10.1016/j.triple0.2010.11.006

Romeo U, Palaia G, Fantozzi PJ, Tenore G, Bosco D. A Rare Case of Melanosis of the Hard Palate Mucosa in a Patient
with Chronic Myeloid Leukemia. Case Reports in Dentistry. 2015;2015:817094. doi:https://doi.org/10.1155/2015/817094
Shen ZY, Liu W, Bao ZX, Zhou ZT, Wang LZ. Oral melanotic macule and primary oral malignant melanoma:
Epidemiology, location involved, and clinical implications. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology,
and Endodontology. 2011;112(1):e21-e25. doi:https://doi.org/10.1016/j.tripleo.2011.02.040

Lambert MW, Maddukuri S, Karanfilian KM, Elias ML, Lambert WC. The physiology of melanin deposition in health and
disease. Clinics in Dermatology. 2019;37(5):402-417. doi:https://doi.org/10.1016/j.clindermatol.2019.07.013

Fistarol SK, Itin PH. Disorders of pigmentation. Journal of the German Society of Dermatology. 2010;8(3):187-201; quiz
201-202. doi:https://doi.org/10.1111/j.1610-0387.2009.07137.x

Mcpherson T, Sherman V, Turner R. Imatinib-associated hyperpigmentation, a side effect that should be recognized.
Journal of the European Academy of Dermatology and Venereology. 2009;23(1):82-83. doi:https://doi.org/10.1111/j.1468-
3083.2008.02706.x

Tsao AS, Kantarjian H, Cortes J, O'Brien S, Talpaz M. Imatinib mesylate causes hypopigmentation in the skin. Cancer.
2003;98(11):2483-7. doi: 10.1002/cncr.11812.

Lucchese A, Willers J, Mittelman A, Kanduc D, Dummer R. Proteomic scan for tyrosinase peptide antigenic pattern in
vitiligo and melanoma: role of sequence similarity and HLA-DR1 affinity. J Immunol. 2005;175(10):7009-20. doi:
10.4049/jimmunol.175.10.7009.

Blay JY, Reichardt P. Advanced gastrointestinal stromal tumor in Europe: a review of updated treatment recommendations.
Expert Review of Anticancer Therapy. 2009;9(6):831-838. doi:https://doi.org/10.1586/era.09.34

Fanta S, Sonnenberg M, Skorta I, et al. Pharmacological inhibition of c-Abl compromises genetic stability and DNA repair
in Ber-Abl-negative cells. Oncogene. 2008;27(31):4380-4384. doi:https://doi.org/10.1038/0nc.2008.68

McPartlin S, Leach M. Loss of skin pigment caused by imatinib therapy. British Journal of Haematology. 2005;129(4):448.
doi:https://doi.org/10.1111/j.1365-2141.2005.05431.x

Bombeccari GP, Garagiola U, Pallotti F, et al. Hyperpigmentation of the hard palate mucosa in a patient with chronic
myeloid leukaemia taking imatinib. Maxillofacial Plastic and Reconstructive Surgery. 2017;39(1):37.
doi:https://doi.org/10.1186/s40902-017-0136-y

Li CC, Malik SM, Blaeser BF, et al. Mucosal Pigmentation Caused by Imatinib: Report of Three Cases. Head and Neck
Pathology. 2011;6(2):290-295. doi:https://doi.org/10.1007/s12105-011-0325-4

Annals of Stomatology 2022 May-August; 2(2): 68-70 www.labpublishers.com ISSN 2975-1276



http://www.labpublishers.com/
https://doi.org/10.4317/medoral.17679
https://doi.org/10.1016/j.tripleo.2007.07.047
https://doi.org/10.1007/s12105-018-0980-9
https://doi.org/10.1158/0008-5472.CAN-13-1318
https://doi.org/10.1158/0008-5472.CAN-13-1318
https://doi.org/10.1007/978-3-319-91439-8_1
https://doi.org/10.1007/978-3-319-91439-8_1
https://doi.org/10.1016/s1470-2045(05)70243-6
https://doi.org/10.1097/MPH.0b013e318033a76c
https://doi.org/10.1016/j.oooo.2020.10.015
https://doi.org/10.1016/j.tripleo.2010.11.006
https://doi.org/10.1155/2015/817094
https://doi.org/10.1016/j.tripleo.2011.02.040
https://doi.org/10.1016/j.clindermatol.2019.07.013
https://doi.org/10.1111/j.1610-0387.2009.07137.x
https://doi.org/10.1111/j.1468-3083.2008.02706.x
https://doi.org/10.1111/j.1468-3083.2008.02706.x
https://doi.org/10.1586/era.09.34
https://doi.org/10.1038/onc.2008.68
https://doi.org/10.1111/j.1365-2141.2005.05431.x
https://doi.org/10.1186/s40902-017-0136-y
https://doi.org/10.1007/s12105-011-0325-4

