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Abstract: To report a case of symptomatic geographic tongue (GT) successfully managed with full-
spectrum cannabidiol (CBD) oil, highlighting dose-response dynamics, individualized titration,
and clinical outcomes. A 60-year-old female presented with a five-month history of oral burning
sympton. Clinical examination revealed multiple atrophic areas with whitish borders on the dorsal
tongue. Laboratory investigations were within normal limits except for mildly reduced vitamin D.
Prior use of topical corticosteroids provided transient symptom relief. CBD oil (3000 mg/30 mL) was
administered sublingually, starting at 5 mg twice daily and titrated weekly according to pain inten-
sity measured by Visual Analog Scale (VAS). The patient experienced significant improvement
(VAS reduced from 8 to 2) at 4 drops twice daily. No adverse effects were reported during a three-
month follow-up. Although GT generally does not require treatment, symptomatic cases may sig-
nificantly impact quality of life. The analgesic, anti-inflammatory, and emotion-modulating prop-
erties of cannabidiol (CBD) may explain the observed clinical improvement. The non-linear clinical
response reinforces the importance of individualized dose titration and careful monitoring. Full-
spectrum CBD oil may represent a potential therapeutic approach for patients with persistent GT.
Careful titration is essential to optimize outcomes. Further controlled studies are needed to confirm
efficacy and establish evidence-based dosing protocols.
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1. Introduction

Geographic tongue (GT) also known as migratory glossitis, erythema migrans, be-
nign migratory glossitis, or stomatitis areata, is a benign inflammatory condition of un-
certain etiology, most frequently affecting the dorsal surface of the tongue and occasion-
ally extending to the lateral borders [1]. Symptoms are uncommon, occurring in approxi-
mately 9% of patients, and fissured tongue is present concomitantly in nearly half of cases
[2]. Clinically, GT is characterized by well-demarcated erythematous areas with central
atrophy, surrounded by a white keratotic border and adjacent regions of normal mucosa.
Lesions are dynamic, often healing spontaneously and reappearing in the same or differ-
ent locations [3]. Diagnosis is typically clinical, with biopsy reserved for atypical presen-
tations [4].

Histopathologically, GT displays mixed but relatively nonspecific features, including
parakeratosis, loss of the granular layer, epithelial atrophy, acanthosis, and suprapapil-
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lary thinning. The whitish borders may result from marked neutrophilic exocytosis form-
ing Kogoj spongiotic pustules in the spinous layer and Munro microabscesses within the
stratum corneum. A subepithelial inflammatory infiltrate, predominantly composed of T
lymphocytes, macrophages, and neutrophils, is commonly observed [5].

Although most cases are asymptomatic and require only reassurance regarding the
benign and self-limiting nature of the condition, symptomatic cases can significantly affect
quality of life. However, no universally accepted treatment exists [6,7]. Management strat-
egies include topical corticosteroids, anesthetic rinses, antihistamines, anxiolytics, nutri-
tional supplementation, and avoidance of dietary triggers such as spicy or acidic foods
[6].

Cannabis sativa has recently received increasing attention for its pharmacological po-
tential. The plant produces more than 100 cannabinoids, secondary metabolites synthe-
sized by glandular trichomes, that interact with specific cannabinoid receptors in human
tissues. Cannabidiol (CBD), a non-psychoactive cannabinoid, has shown promising anti-
inflammatory and analgesic properties [8]. Cannabis-based products may offer therapeu-
tic alternatives for conditions that are refractory to conventional therapy or where stand-
ard treatments produce unacceptable adverse effects [9].

This case report describes the use of full-spectrum CBD oil to manage oral burning
in a patient with symptomatic GT, aiming to explore its feasibility, clinical effects, and
potential role as an adjunctive therapy for inflammatory oral conditions with atypical
presentations.

2. Case Report

A 60-year-old woman presented to the Stomatology Clinic of the Federal University
of Parana with a five-month history of persistent burning tongue pain. She denied sys-
temic diseases, smoking cessation occurred five years prior, and no regular medications
were reported. Clinical examination revealed atrophic areas with well-defined white bor-
ders on the dorsal tongue (Figure 1). No other oral lesions were present. Laboratory tests
(CBC, serum iron, folate, vitamin B12, zinc) were normal, except for mildly decreased vit-
amin D. No vitamin D supplementation was initiated during the follow-up period, mini-
mizing its potential influence on symptom improvement. The diagnosis of symptomatic
GT was established. The patient reported previous temporary relief with topical cortico-
steroids but declined prolonged use due to concerns about side effects.

Figure 1. Clinical aspect. A. Lateral view showing erythematous areas delineated by whit-
ish borders. B. Frontal view revealing multiple atrophic regions on the dorsal surface of
the tongue.
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The treatment protocol proposed was Full-spectrum CBD oil (3000 mg/30 mL, CR
Wellness®) prescribed at 5 mg (2 drops) sublingually twice daily after meals. Pain inten-
sity was measured weekly with the Visual Analog Scale (VAS), and the dosage was ti-
trated according to clinical response (Table 1).

Table 1. Evolution of Pain Intensity (VAS) with CBD Dose Adjustment.

Week Dose (drops BID) VAS Score Clinical Notes

0 (baseline) - 8 Severe burning

1 2 7 Mild improvement

2 3 2 Significant relief

6 4 2 Stable response

7 8 8 Symptom exacerbation

8 4 2 Symptom control restored

Treatment outcome showed that significant pain reduction was achieved at 4 drops
twice daily (VAS 2). As the patient still reported mild residual burning, a cautious dose
escalation to 8 drops was performed to achieve complete symptom resolution. However,
this resulted in worsening symptoms (VAS 8), prompting a return to 4 drops, with subse-
quent stabilization. No adverse effects were reported.

The patient remains under clinical follow-up with sustained symptom control and
no adverse effects. Considering the typical duration of cannabidiol studies (3-14 weeks in
randomized controlled trials, up to 2647 weeks in observational studies), therapy contin-
uation, tapering, or discontinuation will be individualized based on periodic reassessment
of efficacy, tolerability, and overall risk-benefit.

3. Discussion

A broad spectrum of inflammatory disorders, originating from either local or sys-
temic factors, may involve the oral mucosa. While certain conditions present substantial
challenges for definitive diagnosis, others can be accurately recognized through clinical
assessment alone. Geographic Tongue (GT) is considered to belong to the latter category
[10-12]. Geographic tongue does not typically require medical intervention [13-15].
Symptomatic management of geographic tongue involves the use of oral rinses containing
anesthetics, topical corticosteroids, vitamin A, antihistamines, and zinc supplements. Di-
etary guidance should be provided, recommending the avoidance of acidic and spicy
foods. In severe and persistent cases, systemic oral cyclosporine treatment can result in an
excellent therapeutic response. Additionally, topical tacrolimus and the use of pregabalin
have also been reported as successful treatment options, supporting its potential role in
managing this condition [4,16,17].

Recent clinical trials have explored the therapeutic efficacy and safety of canna-
binoids in a wide range of medical conditions [18]. Cannabidiol (CBD), the major non-
psychoactive phytocannabinoid, exhibits multiple pharmacological properties, including
anxiolytic, antipsychotic, sleep-modulating, antidepressant, antiepileptic, anti-inflamma-
tory, and analgesic effects [19-21]. Beyond its potential analgesic and anti-inflammatory
effects, cannabidiol (CBD) has been increasingly investigated for its role in emotional reg-
ulation, anxiety reduction, and sleep improvement. Neurocognitive and imaging studies
suggest that CBD may influence emotional processing and modulate stress-related neural
circuits, although findings on its acute effects remain mixed.

Evidence from systematic reviews and clinical studies indicates that longer-term ad-
ministration may yield more consistent anxiolytic outcomes, reinforcing the therapeutic
relevance of dosing strategies and treatment duration. Furthermore, observational data
support that CBD use is often associated with improved sleep quality, reductions in psy-
chological distress, and better overall well-being [22-24], which is particularly relevant in
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symptomatic geographic tongue, where emotional imbalance and stress are recognized as
aggravating factors for burning symptoms. Taken together, these findings highlight the
potential of CBD not only for symptom modulation but also for addressing the emotional
and psychological dimensions that exacerbate oral discomfort.

In Dentistry, growing evidence suggests a broad spectrum of potential applications,
such as the management of orofacial pain and temporomandibular disorders, control of
dental anxiety, treatment of periodontal diseases, enhancement of tissue regeneration, and
prevention or mitigation of xerostomia and oral mucositis induced by cancer therapy [25].
Experimental and clinical studies further indicate that CBD may benefit oral mucosal le-
sions, including mucositis, ulcers, and burning mouth syndrome, through its anti-inflam-
matory and analgesic actions, with histological analyses showing reduced inflammatory
infiltrate and improved tissue healing compared with placebo [26].

Nevertheless, the current evidence base remains limited. Most available studies are
case reports, small case series, or preclinical investigations, with few randomized con-
trolled trials assessing efficacy, safety, and optimal dosing in oral disorders. Variability in
CBD formulations and concentrations further complicates reproducibility. Additionally,
regulatory restrictions, high cost, and insufficient training of dental professionals repre-
sent significant barriers to widespread adoption.

A critical pharmacological aspect of CBD is its inverted U-shaped dose-response
curve, where intermediate doses provide maximal analgesic and anxiolytic effects,
whereas both lower and higher doses may lead to diminished efficacy. This narrow ther-
apeutic window reinforces the need for individualized titration and close monitoring to
achieve optimal symptom control [19,27]. In the present case, the symptom fluctuation
observed during dose escalation appears consistent with this non-linear response, high-
lighting the clinical relevance of precise dose adjustment in cannabinoid-based therapy
for conditions characterized by subjective and variable symptomatology, such as oral
burning.

One of the major barriers to the appropriate therapeutic use of cannabinoids is the
limited training of healthcare professionals in this area. In the United States, 89.5% of med-
ical residents and fellows report feeling unprepared to prescribe medical cannabis, and
only 35.3% feel confident answering cannabis-related questions. Additionally, less than
10% of U.S. medical schools incorporate formal education on clinical cannabis into their
curricula [9].

In Brazil, dentists registered with the Regional Council of Dentistry are legally au-
thorized to prescribe cannabis-derived products when clinically indicated. However, de-
spite the growing body of research and expanding therapeutic applications, significant
barriers persist in dental practice. These include limited formal education on cannabinoid
therapeutics, the absence of standardized clinical protocols, and a shortage of high-quality
evidence specific to oral conditions. The lack of robust data on optimal dosing, long-term
safety, and adverse effect profiles further contributes to professional hesitation, often com-
pounded by concerns about social stigma and patient acceptance [28, 29]. Collectively,
these factors underscore the urgent need for structured education and training programs,
as well as the development of evidence-based clinical guidelines, to enable dental profes-
sionals to prescribe cannabinoids safely and effectively.

4. Conclusion

This case report highlights the potential role of full-spectrum cannabidiol (CBD) oil
as an adjunctive therapy for the symptomatic management of geographic tongue—-associ-
ated oral burning. Careful titration and individualized dosing resulted in a marked re-
duction in pain intensity, as measured by the Visual Analog Scale (VAS). The observed
clinical response may suggest a possible inverted U-shaped dose-response pattern, rein-
forcing the importance of dose optimization to prevent symptom exacerbation. Treatment
was well tolerated, with no adverse effects during follow-up.
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These findings suggest that CBD oil may be considered a potential therapeutic ap-
proach for patients with persistent symptoms unresponsive to conventional treatments,
such as topical corticosteroids. Importantly, this case reinforces the need for enhanced
education and training of dental professionals regarding cannabinoid-based therapies to
ensure safe, evidence-based prescribing. Well-designed controlled studies are warranted
to establish standardized protocols, determine long-term safety, and confirm the clinical
efficacy of cannabinoids in oral mucosal disorders.
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