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Introduction: Geographic tongue (GT) is a chronic tongue condition triggered by various factors such as immune reactions, allergies, 
stress, hereditary factors, and nutritional deficiencies. The prevalence of GT in the population ranges from 1% to 3%, and its symptoms 
can cause discomfort to patients. Spicy foods are popular among Indonesians. Chili is one such food that can cause allergies and 
trigger GT.
Objective: This report highlights the significance of identifying the risk factors associated with symptomatic GT.
Case: A 19-year-old female patient complained of a rough and sore dorsal tongue for a year, particularly after consuming spicy food. 
Extra-oral examination revealed dry lips. Intra-oral examination showed red patches with white borders on the dorsal tongue. 
A complete blood count and allergy test were performed. The eosinophil count was 4%, the total IgE level was 698 IU/mL, and 
the skin prick test for chili was positive. The diagnosis of chili-induced GT was made.
Case Management: The patient was advised to avoid chilies, and benzydamine hydrochloride mouthwash was administered. One 
week after treatment, clinical improvement was observed. Severity decreased on the Geographic Tongue Area and Severity Index 
(GTASI) from 12 (moderate) to 0.4 (mild). Pain decreased from 6 to 0 on the numerical rating scale (NRS).
Conclusion: Management of symptomatic GT includes the avoidance of allergens such as chilies and appropriate pharmacological 
therapy. The identification of risk factors is required for effective management.
Keywords: allergy, GTASI, IgE, prick test, spicy food

Introduction
The oral cavity is a complex anatomical structure designed to facilitate pivotal physiological functions, including speech, 
breathing, chewing, swallowing, and deglutition.1–3 Among these functions is the tongue, which ultimately contributes to 
the oral cavity’s and oropharynx’s essential functions.2 The muscular structure of the tongue and its position on the floor 
of the mouth, as well as its muscular attachment, allow it to perform these functions. Anatomical changes may alter these 
functions.1

The tongue has protrusions on its dorsal surface called papillae, consisting of four types: filiform, fungiform, 
circumvallate, and foliate papillae. Apart from the filiform papillae, lingual papillae have taste buds responsible for 
transmitting taste’s sensory function.1,4,5 If the sensitivity of smell and taste is disturbed, it can reduce appetite because 
the food becomes tasteless.6 Changes in the papillae can affect individual nutrition and thus impact general health.7

Spicy food is a fundamental part of various culinary traditions in Indonesia.8 Indonesians have been used to eating 
spicy food for generations, as most traditional Indonesian food tastes spicy.9 Although capsicum allergies seem rare, 
allergic reactions have been observed after consuming chili.10 Spicy foods or chili can affect the taste buds, cause 
allergies, and trigger GT.11,12

GT is a pattern of reaction on the tongue due to an underlying condition. Characteristically, it presents as red patches 
with raised white edges, resembling islands and exhibiting a benign migration pattern.1,4,11,13,14 It may be asymptomatic 
or symptomatic, feeling uncomfortable, hot, itchy, soreness on the tongue, and intermittent.1,15,16 The etiology of GT is 
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still unknown. Predisposing factors associated with GT include genetic factors, immune reactions, allergies, hormonal 
disorders, pregnancy, emotional stress, nutritional deficiencies, and drugs.1,17,18

The appearance of the surface of the dorsal tongue is clinically important because it may reflect the health of an 
individual.1,5,16 A comprehensive oral cavity examination is required to assess the presence or absence of pathological 
conditions. The diagnosis of GT can be challenging due to various predisposing factors. This case report highlights the 
significance of identifying the risk factors for symptomatic GT meticulously.

Case Report
A 19-year-old female came to the Department of Oral Medicine at Universitas Padjadjaran Dental Hospital with 
a complaint of a rough, painful, and intermittent tongue that had persisted for a year. The patient reported that the 
condition occurred after the consumption of spicy foods. The condition solely affected her tongue, with no involvement 
of the skin or other parts of the oral mucosa. The patient identified spicy food as an aggravating factor, but there were no 
limiting factors. The patient was prescribed topical corticosteroids following a visit to the dentist. The complaint showed 
improvement after three days of medication. Without medication, issues usually resolve within a week. There were no 
preceding symptoms of fever or illness.

The patient has an oral health check-up with the dentist every six months, and the recent visit entailed scaling. 
A history of drug and food allergies has been denied. The patient reported a lifelong history of asthma but has never had 
a relapse. The patient has never been hospitalized in the last year. The patient’s mother confirmed complete immuniza-
tion. The social profile reveals that the patient is an unmarried student with no pets. The patient seldom consumes fruits 
and vegetables, drinks 2 liters of water per day, refrains from smoking and alcohol, and has routine menstrual cycles.

The Depression Anxiety Stress Scale (DASS)-21 test indicated normal levels of depression (2), anxiety (3), and stress 
(0) in the assessment of a negative emotional state. The physical examination revealed a good general status and compos 
mentis level of awareness. The patient has a weight of 50 kg and a height of 155 cm. The obtained vital signs were blood 
pressure 110/70 mmHg, pulse 80 times/minute, respiration 20 times/minute, and temperature 36.5 oC.

The extra-oral examination showed a symmetrical face, non-anemic conjunctiva, non-icteric sclera, and dry lips 
(Figure 1A). Additionally, palpable and painless lymph nodes were observed, along with a normal jaw joint. The intra- 
oral examination revealed red patches (depapillation) with a white border on the anterior two-thirds of the dorsal tongue 
extending to the right lateral of the tongue (Figure 1B–E). The OHI-S (Oral Hygiene Index Simplified) score indicated 
a good oral hygiene status with a score of 1. The GTASI score was 12 (moderate), and the NRS score was 6 (moderate 
pain) on the first visit.

Figure 1 (A) shows dry lips; (B–E) intra-oral examination of the dorsal tongue, right lateral tongue, left lateral tongue, and ventral tongue at the first visit; (F–J) shows that 
the lesion improved clinically at the follow-up visit.
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Physical examinations and routine hematological tests were conducted during the first visit. The blood test results 
revealed an elevated platelet count, indicating inflammation, and an increase in eosinophil count, signifying an allergic 
response. Therefore, the patient should conduct additional tests, such as total IgE and skin prick tests. The complete 
results of the blood test may be seen in Table 1.

The working diagnosis was geographic tongue due to an allergic reaction. The non-pharmacological management of 
the patient included an explanation that the tongue condition was benign. The patient was advised to avoid consuming 
spicy foods and to brush her teeth and tongue twice daily using a soft-bristled toothbrush, once in the morning after 
breakfast and once in the evening before bed. Furthermore, the patient was recommended to maintain a healthy lifestyle 
by consuming nutritious foods and ensuring sufficient sleep. We prescribed a mouthwash containing benzydamine 
hydrochloride to alleviate the sensation of burning on the tongue, with a recommended dosage of 10 mL three times 
daily. A follow-up appointment was set for the patient one week later.

One week later, the patient attended a follow-up appointment with the results of additional tests. The total IgE 
examination value was 698 IU/mL (standard value <100 IU/mL), and there was a positive skin prick test result for chili 
(Figure 2). The patient was also found to be allergic to house dust, cottonwood, animal fur, crabs, chicken meat, and 
tomatoes, according to the skin prick test results, along with chili.

Table 1 Blood Test Results

Test Results Normal Value Unit

Hemoglobin 13.7N 11.5–16.5 g/dL

Hematocrit 42N 35–49 %

Erythrocytes 4.86N 3.80–5.20 106/µL

Leukocytes 8.48N 3.6–10.6 103/µL

Platelets 456 H 150–450 103/µL

Basophils 0N 0–2 %

Eosinophils 4H 0–3 %

Neutrophil bands 0L 3–5 %

Neutrophil segmented 59N 50–70 %

Lymphocytes 30N 18–42 %

Monocytes 7N 2–11 %

MCV 86N 80–100 fL

MCH 28N 26–34 pg

MCHC 33N 32–36 %

Erythrocyte sedimentation rate 18N 0–25 mm/hr

IPF 1.3N 1.2–5.8 %

IRF 8.3N 2.0–16.5 %

Reticulocyte Hemoglobin 32.4N 30.6–40.7 pg

IgG HSV 1 Negative Negative

Abbreviations: H, high; N, normal; L, low; MCV, mean corpuscular volume; MCH, mean corpuscular 
hemoglobin; MCHC, mean corpuscular hemoglobin concentration; IPF, immature platelet fraction; IRF, 
immature reticulocyte fraction; HSV, herpes simplex virus.
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A diagnosis of chili-induced GT was confirmed after further investigation. Following both subjective and objective 
examinations, the patient reported no complaints. The NRS score was 0 (no pain), and the GTASI score was 0.4 (mild). 
Supplementary extra-oral and intra-oral photos taken during the follow-up visit are presented in Figure 1F–J. The patient 
was currently advised to avoid consuming spicy foods, including chili, and other known allergens, while also refraining 
from mouthwashes containing benzydamine hydrochloride.

Discussion
GT was originally described by Reiter in 1831 to denote persistent inflammatory oral lesions of unknown etiology that 
are immunologically mediated.19–22 GT is also referred to as erythema migrans, stomatitis migrans, annulus migratory, 
benign migratory glossitis, wandering tongue rash, and glossitis areata exfoliativa.14–16,23–25 It is a recurrent condition 
characterized by loss of epithelium, particularly of the filiform papillae on the dorsum of the tongue. The lesions present 
as multiple circular, irregular erythematous patches bounded by a slightly elevated, white, or cream-colored keratotic 
band or line. The central erythematous patch indicates the atrophy of the filiform papillae. The white border comprises 
regenerating filiform papillae and a mixture of keratin and neutrophils.26–30

GT affects approximately 1–3% of the population and appears to occur in both males and females,1 although some 
literature suggests a slightly higher female predilection (2:1).31 This may be because GT is associated with female 
hormones.32 GT is most common in adolescents and adults aged 5 to 84 years. In adults, changes in the tongue due to GT 
are more noticeable than in children.1,11,14,15,17,18

The etiology of GT is still unknown. Several related etiological factors have been proposed, including heredity, 
psoriasis, allergies, diabetes mellitus, hormonal disorders, nutritional disorders, psychological disorders such as stress, 
drugs such as oral contraceptives, lichen planus, Down syndrome, and Reiter’s syndrome.1,5,11,14,15,17,22,27,28,33 Heredity 
is associated with GT due to the observation that many parents and siblings of individuals with GT experience similar 
conditions, which is supported by findings of human leukocyte antigen (HLA)-DR5, HLA-DRW6, and HLA- 
Cw6.15,22,24,34 In this case, it is known that other family members do not exhibit a similar condition of the tongue 
(GT). However, her mother and siblings have a history of allergies.

Emotional stress is also associated with the occurrence and severity of GT.15 However, in this case, the GT condition 
was not related to stress, as supported by the negative emotional state scores on the DASS-21, which remained within 
normal limits. There is a significant relationship between Cw6 and psoriasis in GT.15 In this case, the GT condition was 
not related to psoriasis, as the results of the extraoral examination did not show psoriatic lesions on other parts of the 
body, such as the scalp and arms.

Allergies or atopy may be conditions underlying the occurrence of GT,22,32 as in this patient. Previous studies have 
shown that GT is frequently found in patients with allergies.26 Allergic conditions can be identified by the presence of 

Figure 2 Skin prick test.
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abnormalities such as asthma, eczema, or allergic rhinitis, an elevated eosinophil count, elevated serum immunoglobulin 
E (IgE) levels, the presence of IgE to specific antigens, and a positive patch test or prick test. The patient’s history, serum 
levels of total IgE, and prick testing have indicated an association between GT and allergies.24,26,32,33 GT is directly 
related to high serum IgE levels (> 200 IU/mL).32

Predisposing factors for GT are associated with allergies triggered by the consumption of certain foods, including hot, 
spicy, salty, and cheese.33 Approximately 56% of GT patients have a history of related allergies.28,33 In this case, GT was 
triggered by allergies, supported by blood test results showing an elevated eosinophil count of 4%, a total IgE of 698 IU/ 
mL (six times the standard value), and a positive prick test for chili. During the anamnesis, the patient recognized that 
after consuming spicy food (chili), the GT appeared.

Chili allergy is rare,10 which is the uniqueness of this case. It presents with tongue lesions and a persistent burning 
sensation. Based on the results of the anamnesis, physical examination, and supporting investigations, the diagnosis of 
chili-induced GT was established. Symptomatic GT may interfere with quality of life,22,35 as the patient needs to be 
constantly vigilant about the foods she consumes. Therefore, identifying risk factors is required to improve the quality of 
life for GT patients.

To investigate the presence of a food allergy, it’s essential to begin with a medical history, and a skin prick test 
may confirm symptoms. The skin prick test is an important test for evaluating allergic predisposing factors in GT 
patients.26,36 It is used to measure the incidence of type 1 allergic reactions, atopy, and IgE.26 This test is the 
preferred method for identifying the specific allergen responsible for an allergic reaction because it is simple, 
accurate, affordable, and has minimal side effects.37 The test involves marking the patient’s forearms, usually 
about 2 cm apart (Figure 2). Small amounts of potential allergens are applied to these marked areas and then 
pricked with a lancet. After 20 minutes, evaluate if a skin induration of 3 mm or more is considered a positive 
reaction.26

The pathogenesis of GT is related to epithelial turnover through desquamation and keratinization processes.38 The 
rate of desquamation of epithelial cells is typically the same as that of the basal layer of the epithelial lining of the oral 
mucosa. GT occurs due to the faster rate of desquamation of epithelial cells, resulting in a decrease in mature keratin and 
developing into ulcers.38 GT is generally asymptomatic, but some patients with GT may experience symptoms such as 
pain, burning, or itching of the tongue.16

The diagnosis of GT is based on history, clinical examination, and lesion characteristics and is rarely confirmed by 
histopathological examination.19 The clinical diagnosis criteria for GT include lesion-shaped islands like a map, migra-
tion, mild pain, and remissions and relapses within a short time.27,38 GT histopathological findings showed hyperker-
atosis, acanthosis, elongated rete pegs, and migration of neutrophils.4,15,28

Therapy was evaluated by assessing the severity of GT using GTASI and NRS. GTASI is a clinical tool used to 
categorize the severity of GT, with scores ranging from 0 to 54. Categories include 1–7 for mild GT, 7–12 for moderate 
GT, and >12 for severe GT.27,39 NRS is an instrument used to measure pain intensity, with scores ranging from 0 to 10. 
Categories include 0 for no pain, 1–3 for mild pain, 4–6 for moderate pain, and 7–10 for severe pain. Clinical 
improvement was observed after one week, marked by a decrease in severity as measured by the GTASI from a score 
of 12 (moderate GT) to 0.4 (mild GT) and a decrease in NRS from 6 (moderate pain) to 0 (no pain). Unfortunately, we 
did not test the total IgE count after the lesion improved to check for a decreased value, which is a limitation of 
this case report.

GT is a typically harmless condition11,15 that is often asymptomatic and does not require any specific treatment.20 GT 
patients are advised to maintain optimal oral hygiene.27 GT patients also should avoid trigger factors (allergens) or 
certain foods such as chili, dried salted nuts, kiwi, tomatoes, pineapples, spicy, sour, hot foods, cigarettes or tobacco, and 
alcohol.11,18,20,36

There are no specific pharmacological interventions for the treatment of symptomatic GT.30 However, by under-
standing the pathogenesis of GT, the basis for the use of steroids as the first line of treatment aims to reduce symptoms.22 

Symptomatic GT patients should receive palliative therapy with topical or systemic antihistamines that have proven 
beneficial. Benzydamine hydrochloride mouthwash can be used to alleviate the burning sensation.16 Some research has 
shown zinc supplementation is effective for GT management.15
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Conclusion
Identifying risk factors, such as chili as an allergen, plays an important role in making a diagnosis and providing 
appropriate therapy for symptomatic geographic tongue patients.
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