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CASE REPORT

certain antineoplastic drugs like 5-fluorouracil plus leucovorin, 
and capecitabine.7,8 Martinez-Garcia et al.9 and Sundar and Burge10 
have recently described the association of geographic tongue with 
angiogenesis inhibitor drugs with evidence. Antiangiogenesis 
drugs have been employed as an adjuvant agent for the treatment 
of juvenile-onset recurrent respiratory papillomatosis (JORRP).11

In t r o d u c t i o n

Geographic tongue is a benign ephemeral recurring oral condition 
affecting the tongue. It holds various synonyms like benign 
migratory glossitis, erythema migrans, annulus migrans, and the 
wandering rash of the tongue. The prevalence of geographic 
tongue ranges from 1 to 2.5% of the population.1 The etiology of the 
lesions remains largely unknown though they have an association 
with multiple systemic diseases, hereditary influences, stress, and 
occasionally with certain drugs.1,2

Angiogenesis inhibitors are recombinant monoclonal 
immunoglobulin G1 (IgG1) antibody that affects the cancer cell 
protein called vascular endothelial growth factor (VEGF). It has 
been validated for the treatment of multiple solid tumors in 
advanced and metastatic stages.3,4 The use of these targeted 
therapies controls the growth and multiplication of malignant cells 
by limiting the microvascular growth of blood vessels that leads 
to desirable apoptosis of neoplastic cells.5,6 While its beneficial 
impact on these tumor cells, these VEGF receptors have been 
expressed at normal sites that may account for their adverse events. 
The most common side effects include hypertension, proteinuria, 
thromboembolic events, cardiomyopathy, hemorrhage, wound 
complications, gastrointestinal perforation, and reversible posterior 
leukoencephalopathy syndrome.6 Mucocutaneous toxicities, 
however, are significantly less commonly reported. However, oral 
stomatitis with aphthae, gingival inflammation, and pain have been 
observed in patients receiving bevacizumab in combination with 
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Ab s t r ac t
Background: Benign migratory glossitis or geographic tongue is a chronic recurring inflammatory condition of the oral cavity. With its ephemeral 
characteristics, there has been reported literature showing its association with the administration of certain drugs including angiogenesis 
inhibitors. The antiangiogenic drugs act by selectively inhibiting the vascular endothelial growth factor (VEGF) signaling. It has been widely 
used as an adjunct and a maintenance agent for the treatment of various cancers.
Aims: This study aims to report probable characteristic oral mucosal changes in a patient with juvenile-onset recurrent respiratory papillomatosis 
(JORRP) under maintenance therapy with an antiangiogenesis drug.
Case description: The patient was presented with a burning sensation on having spicy food. This occurred after the completion of three cycles 
of bevacizumab infusion. It was associated with the appearance of migratory lesions over the tongue and evolved periods of remission and 
exacerbation. Clinical examination revealed lesions characteristic of the geographic tongue on the anterior two-thirds of the dorsal surface as 
well as the lateral surface of the tongue classified as type 2, according to Hume criteria. Oral examination revealed dental caries in relation to 
52, 54, 62, 63, 74, and 85 teeth and grossly decayed 64. Topical lignocaine gel was instituted for symptomatic relief of the lesion. Full mouth 
rehabilitation with preventive and restorative therapeutic interventions was carried out.
Clinical significance and conclusion: The documented literature along with this report put forth a probable association of geographic tongue 
with the use of bevacizumab drugs which requires further detailed studies. These lesions generally require symptomatic treatment with 
assurance only. The etiology is poorly understood.
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Fig. 1:  Cross-sectional view of the pathological tissue excised from the 
larynx observes the multiple branching mucosal projections made up 
of hyperplastic squamous epithelium overlying thin fibrovascular cores 
(with hematoxylin and eosin, 10×)

Fig. 2:  Graphical timeline representation showing treatment cycle evolution

Figs 3A to C: (A and B) The wandering lesion over the dorsal surface of the tongue suggestive of geographic tongue; (C) Shows the permanent 
tracheostomy tube in the child

Ca s e De s c r i p t i o n

A 5-year-old girl child was diagnosed with JORRP (histological 
was referred to our Department of Pedodontics and Preventive 
Dentistry due to throbbing pain and swelling over the lower left 
back tooth region with the recently developed burning sensation 
of the tongue on spicy food). The history of the patient revealed 
that JORRP was diagnosed in March 2018 and has been receiving 
treatment from the otorhinolaryngology department since she was 
2 years old. The patient had undergone laser ablation with carbon 
dioxide laser (4 watts in continuous mode) (Fig. 1) several times 
and bevacizumab infusion (100 mg/mL) which was commenced 
after 1 year of the treatment, resulting in complete remission. The 
patient was tracheostomized with an uncuffed tube (size 4) and put 
on permanent tracheostomy. Subsequently, the patient was under 
maintenance therapy with bevacizumab (100 mg/mL) every 21 days 
and had eight cycles completed. The graphic timeline showing the 
treatment cycle evolution has been depicted (Fig. 2).

The patient was presented with a burning sensation with 
spicy food after the completion of three cycles of bevacizumab 
infusion. She had also complained of white lesions on the tongue. 
These lesions appeared after the third dose but became mild 
within 3 weeks at the end of the 3rd week when the drug was 
readministered the lesions reappeared in full form (as at the end of 
3rd week). There was also a repeat history of these lesions settling 
down after 3 weeks when it was time for the next dose (time for 
the sixth dose). For the lesions, the pattern of waxing and waning 
continued. The burning sensation was a continued feature that the 
parents managed with a bland diet.

On clinical examination of the oral cavity mucosal lesions 
characteristic of the geographic tongue were observed on the 
anterior two-thirds of the dorsal surface as well as the lateral 
surface of the tongue (Fig. 3). Oblate pattern occurrence of white 

Juvenile-onset recurrent respiratory papillomatosis (JORRP) is a 
rare potentially life-threatening benign neoplasm characterized by 
multiple papillomatous excrescences in the respiratory tract with 
the most common laryngeal presentation described as laryngeal 
papillomatosis. Although the aggressive form of the condition is 
often caused by the human papillomavirus (HPV) 11 followed by 
HPV 6.12 The management of JORRP includes a combination therapy 
with surgical treatment augmented by pharmacological therapy.

This case report would provide a probable characteristic oral 
mucosal effect of angiogenesis inhibitor for the maintenance phase 
in a patient with JORRP. The probability of the drug causing oral 
mucosal adverse effects has been calculated by the Naranjo adverse 
drug reaction probability scale13 and reported as 7 on a scale of 10.
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Figs 4A to C: (A) Preoperative intraoral occlusal view; (B) Preoperative intraoral mandibular view; (C) Preoperative intraoral periapical radiograph 
showing deep caries of 75

Figs 5A to D: Full mouth rehabilitation. (A) Postoperative maxillary occlusal view; (B) Postoperative mandibular view; (C) Intraoral periapical 
radiograph showing pulpectomy on 75; (D) Resolved geographic tongue with the cessation of the drug

(Mucopain gel, ICPA Health Products Ltd., Ankaleshwar, India), with 
reassurance, increase in fluid intakes and meticulous oral hygiene 
maintenance. Casein phosphopeptide—amorphous calcium 
phosphate-based varnish (GC Tooth Mousse, GC Dental, India) was 
applied using the paint-on method to all teeth for the child. This was 
done to prevent new caries and also helped to de-stress the patient. 
With subsequent follow-up after 2 weeks, the patient reported 
improvement with symptomatic relief on the application of the 
topical LA gel over the lesion. Preventive restorative treatment for 
64, 65, 84, and 85 with pit and fissure sealant (GC, Fuji® VII, Sydney, 

lesions with erythematous atrophic patches and loss of filiform 
papillae with white borders. The lesion was type III according to 
Hume’s (1975) classification.14 A scraping was done and tested and 
candidiasis was ruled out. Also, oral examination revealed dental 
caries in relation to 52, 54, 62, 63, 74, and 85 teeth and with a carious 
breakdown of 64 (Fig. 4).

A provisional diagnosis of benign migratory glossitis was 
concluded. Benign migratory glossitis is known to have a transient 
character and self-limiting nature and was treated symptomatically 
with topical local anesthesia (LA) gel—benzocaine −7.5% W/W 
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Table 1:  Naranjo adverse drug reaction probability scale for the concerned drug

Question Yes No Do not know Score

1. Are there previous conclusive reports on this reaction? +1 0 0 +1
2. Did the adverse event appear after the suspected drug was administered? +2 −1 0 +2
3. Did the adverse event improve when the drug was discontinued or a specific antagonist was 
administered?

+1 0 0 +1

4. Did the adverse event reappear when the drug was readministered? +2 −1 0 0
5. Are there alternative causes that could on their own have caused the reaction? −1 +2 0 −1
6. Did the reaction reappear when a placebo was given? −1 +1 0 0
7. Was the drug detected in blood or other fluids in concentrations known to be toxic? +1 0 0 0
8. Was the reaction more severe when the dose was increased or less severe when the dose was 
decreased?

+1 0 0 0

9. Did the patient have a similar reaction to the same or similar drugs in any previous exposure? +1 0 0 +1
10. Was the adverse event confirmed by any objective evidence? +1 0 0 0

Total score = 4

study emphasized that VEGF is vital for the normal equilibrium 
and homeostasis of oral tissue in both physiological and 
pathological circumstances complementary to other tissues. In 
addition, VEGF messenger ribonucleic acid (mRNA) is expressed 
in salivary glands and provides a protective and healing role. In 
normal salivary glands, VEGF mRNA and protein are expressed 
in acinar cells, whereas little or no VEGF was found in ductal 
cells. In chronically inflamed glands, VEGF protein was present 
in ductal elements and in infiltrating mononuclear cells.18 A 
three-dimensional organotypic oral mucosa model, correlated 
with cell survival, exhibited increased expression of VEGF in the 
basal and suprabasal layers. VEGF inhibitors reduce the human 
vascular endothelial cell invasion of the oral mucosa which 
substantiates the hampering of mucosal healing and repairing of 
the epithelium that may be a plausible mechanism accountable 
for these alterations observed over the tongue. Moreover, being 
developed from the stratum germinativum, tongue epithelium 
turnovers continuously with replacement observed for 3–5 days 
in animals which may explain the remission and recurrent nature 
of the lesion over the tongue in the present case.19

Bevacizumab acts by selectively binding circulating VEGF, 
reducing tissue interstitial pressure, raising vascular permeability, 
and thus favoring apoptosis of neoplastic endothelial cells. An in 
vivo study on vascular regrowth, upon interruption of anti-VEGF 
therapy in mice observed resumed mitosis which reached the 
baseline growth in 7 days.19 Bevacizumab is taken up by tumor cell 
VEGF which is a derivative of platelets, releasing them at the sites 
of endothelial damage, thereby delivering at higher concentration 
to these procoagulatory angiogenic tumor sites.4

The inhibition of platelet VEGF resulted in the appearance 
and exhibition of certain side effects that include hypertension, 
proteinuria, arterial thromboembolic events, cardiomyopathy, 
hemorrhage, impaired wound healing, gastrointestinal perforation, 
etc.7 Bevacizumab [anatomical therapeutic classification (ATC) 
code of L01XC07] is a medication that is known and reported to 
induce xerostomia, salivary gland hypofunction, or sialorrhea 
with higher and moderate levels of evidence according to the ATC 
system of World Health Organization.20 Study by Martinez-Garcia 
et  al. documented the association of geographic tongue with 
bevacizumab use and hypothesized that the impediment of normal 
reparative capacity of lingual mucosa with the blockade of VEGF-A 
may be responsible for the occurrence of the lesion.9 Hubiche 
et al. and Gavrilovic et al. favored the argument that therapeutic 

Australia) and definitive restoration of carious teeth—52, 43, 62, 
and 63 with glass ionomer cement (GIC) (GC, Tokyo, Japan) were 
performed (Figs 5A and B). A total of 54 were extracted under 2% LA 
with 1:100000 adrenaline with a peristome followed by placement 
of polyethylene fiber-reinforced composite (Ribbond, Inc., Seattle, 
Washington, United States of America) loop space maintainer (as 
a prevention for space loss due to premature extraction). After 
plaque removal with a prophylactic paste at the beginning of the 
procedure, a rubber dam was placed. Pulp therapy was performed 
for the deep carious 75 followed by permanent restoration with a 
stainless steel crown (3M™ ESPE™ Stainless steel crown, 3M, St Paul, 
Minnesota, United States of America) (Fig. 5C).

An analysis was made on the Naranjo adverse drug reaction scale 
(Table 1). This was done to see the probability of the antiangiogenesis 
drug causing oral adverse effects. It was found to be four which 
indicates a possible association of drug reaction. Apart from this 
the detailed history given by the mother of the pattern followed by 
geographic lesion and administration of the VEGF further points to 
a stronger possible association. There was a resolution of the lesion 
observed on the cessation of the drug (Fig. 5D).

Di s c u s s i o n

This case report presents a patient with an association of geographic 
tongue induction of VEGF inhibitors as a therapeutic drug for the 
treatment of JORRP.

The VEGF is a heparin-binding homodimer glycoprotein 
structurally comprising eight cysteines related to the platelet-
derived growth factor supergene family as evidenced by its ability 
to function as a potent angiogenic factor as well as mitogenic 
for endothelial cells. VEGF-A functions as a proangiogenic factor 
increases vascular permeability and stimulates the migration of 
macrophage lineage and endothelial cells. It induces dilation 
of the blood vessels favoring their permeability initiating 
angiogenesis and potentiating the process of wound healing and 
inflammation.15,16 VEGFR-1 (Flt-1) and VEGFR-2 (KDR/Flk1 in mice) 
receptor regulates the vascular proliferation and angiogenesis 
through VEGF-A, whereas VEGFR-C/VEGF-D with its receptor 
VEGFR-3 (Flt-4) regulates the process of lymph angiogenesis.15

The VEGF is expressed naturally in proliferating endometrium, 
corpus luteum formation, embryogenesis, and pathological 
conditions, such as wound healing, tissue inflammation, and 
tumor-associated neovascularization.17 Pammer et  al. in their 
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inhibition of specific targets by angiogenesis inhibitors could 
induce geographic tongue.7,21 Compared with the mammalian 
target of rapamycin (mTOR) inhibitors, the clinical presentation of 
oral adverse events induced by angiogenesis inhibitors is much less 
characterized. Fang et al. in their systematic review on the effect 
of bevacizumab treatment on hepatocellular carcinoma observed 
xerostomia in patients on bevacizumab therapy for hepatocellular 
carcinoma, which might account for the increased observance 
of the carious teeth in this child.22 Maluf et al. have observed an 
association of bevacizumab-related osteoradionecrosis of the jaw 
in a patient with metastatic cancer who underwent dental implant 
treatment.23 Maluf et al. and Santos-Silva et al. substantiated the 
observation in their study too.23,24 Takahashi in his study proposed a 
possible role of bevacizumab in inducing serious oral mucositis in a 
patient undergoing colorectal chemotherapy with bevacizumab.25

Genetic variations in VEGF and its receptors conceivably act as 
markers for the evaluation of individual sensitivity and response to 
the drug. The clearance of bevacizumab depends on the neonatal 
Fc receptor which is an IgG receptor that takes up the antibody to 
bind to the neonatal Fc receptor (FcRn) delaying the degradation of 
the antibody; thus, prolonging the systemic elimination.3 Biomarker 
identifications like circulating endothelial cells and endothelial 
progenitor cells should assist in patient selection for the drug that 
would individually serve to measure the response to therapy.15

Co n c lu s i o n

The possible adverse effects of bevacizumab were observed 
in our patient. The timeline for the same has been brought out 
and explained. Our patient presented with benign migratory 
glossitis. This condition requires only symptomatic treatment 
and reassurance to the patient. In our report also, the condition 
resolved with the cessation of the drug but reappeared when the 
drug was restarted. Since benign migratory glossitis is a self-limiting 
lesion in response to this drug it is of importance to the treating 
doctors. On weighing the benefits of the drug, it may be valuable 
for the patient to continue with the drug with the possible risk of 
the oral condition. Repeated dental checkup before and during the 
bevacizumab therapy is recommended by the authors.
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