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A B S T R A C T   

Chronic hyperplastic candidiasis (CHC) is a chronic oral mucosal infection caused by Candida. Refractory hy-
perplastic lesions may lead to epithelial dysplasia and carcinogenesis. Traditional surgical resection may cause 
irreversible damage and effect the patient’s quality of life. This paper reports the case of a 63-year-old man with 
CHC. After routine treatment, local hyperplastic lesions remained. Photodynamic therapy with ALA was applied 
to the hyperplastic lesions and yielded satisfactory results, with no recurrence at 1 year. This case report de-
scribes a promising, effective method for the treatment of CHC.   

1. Introduction 

Chronic hyperplastic candidiasis (CHC) is a chronic oral mucosal 
infection caused by Candida. It is characterized mainly by Candida leu-
koplakia and hyperplasia with a nodular or speckled appearance. Most 
lesions involve the cheeks, tongue, and palate, often accompanied by 
angular stomatitis [1–3]. CHC is more likely to develop in middle-aged 
men who smoke [4]. Persistent hyperplastic lesions may lead to 
epithelial dysplasia and malignant transformation [5]. Up to 15% of 
CHC lesions show dysplasia, necessitating close monitoring of hyper-
plastic lesions [2]. The treatment of candidiasis entails the elimination 
or treatment of any underlying cause or identifiable risk factor [2,3,6]. 
Common CHC treatments include the removal of causes, control of 
infection, and surgical resection of hyperplastic lesions [2,4,7]. Anti-
fungal treatment has no obvious effect on most hyperplastic lesions; [3] 
surgical resection is required. Wide surgical resection of large lesions 
inevitably affects patients’ quality of life and tissue function [2,8]. Thus, 
the exploration of new disease-control methods that maintain the 
appearance and function of soft tissues as much as possible is needed. 

Photodynamic therapy (PDT) involves the use of photosensitisers 
that produce reactive oxygen species when exposed to specific light 
wavelengths and damage specific abnormal tissues, cells, or microor-
ganisms to achieve therapeutic effects. This cytotoxic effect is highly 
selective for diseased tissues, such as inflamed and cancer tissues, and 

causes few adverse reactions [8]. PDT has been used widely to treat local 
inflammatory diseases, epithelial dysplasia, and cancer [9–11]. 

PDT also has anti-Candida effects, inhibiting Candida albicans plaque 
biofilms in vitro. [12] In a mouse model of C. albicans infection, mani-
festations disappeared after 5 days of PDT. [6] PDT was also used to treat 
a case of cutaneous granuloma caused by C. albicans. [13] To our 
knowledge, however, no report describes the use of PDT for oral CHC. 
We report the application of PDT in the treatment of CHC. 

2. Case report 

A 63-year-old man with a 40-year smoking history was referred to 
the Department of Oral Medicine, Peking University Hospital of Sto-
matology. He complained of a red patch at the center of his tongue 
dorsum, which had been present for 2 years. It had enlarged gradually, 
and the patient felt pain when eating spicy food. His medical history was 
non-contributory. He also denied any other symptom, such as a skin, 
nail, or genital lesion. 

Physical examination revealed a 2 × 2.5-cm2 red patch at the center 
of the tongue dorsum, with nodular hyperplasia and atrophy of the 
lingual papilla, surrounded by white keratotic lesions (Fig. 1). The initial 
clinical impression was fungal infection. Saliva culture showed positive 
of Candida albicans. Histopathological examination of a biopsy sample 
from the dorsal tongue lesion revealed mild to moderate abnormal 
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epithelial hyperplasia, with microabscesses and chronic inflammatory- 
cell infiltration in the lamina propria. Periodic acid–Schiff staining of 
tissue sections showed fungal invasion of the epithelium (Fig. 2A, B). A 
comprehensive review of the patient’s medical history, current clinical 
manifestations, and histopathological results led to the diagnosis of CHC 
with mild to moderate epithelial dysplasia. 

The patient was instructed to quit smoking and was given local 
antifungal treatment, including nystatin and sodium bicarbonate tablets 
and miconazole nitrate cream. One month later, the discomfort at the 
back of the tongue had been relieved slightly, but the nodular hyper-
plasia, lingual papilla atrophy, and surrounding white lesions on the 
tongue dorsum persisted (Fig. 3). Given the poor improvement after 1 
month of medication, we applied PDT to the hyperplastic lesions. First, 
20% 5-aminolevulinic acid (ALA) was prepared as a fresh thermo-
sensitive hydrogel, and a piece of medical cotton containing the 20% gel 

was placed on the tongue dorsum for 2 hours. The area was then irra-
diated with a 632-nm laser (600 mW) for 10 minutes. The patient un-
derwent three PDT sessions at 2-week intervals. After treatment, the 
atrophic area of the tongue dorsum had improved significantly, and the 
hyperplastic lesions had disappeared (Fig. 4). 

3. Discussion 

CHC is a rare type of oral candidiasis characterized mainly by 
Candida leukoplakia or hyperplasia, which may be nodular or speckled 
in appearance. Up to 15% of CHC lesions become dysplastic, with a risk 
of malignant transformation [5]. Increased p53 in oral chronic hyper-
plastic candidiasis suggests an increased potential for malignant change 
in the epithelium, higher than that of normal tissues [14]. Thus, the 
surgical resection using laser or surgical scalpel of hyperplastic lesions is 
recommended [2]. In this way, CO2 laser can be the treatment choice, 
since it offers a number of both intra- and postoperative advantages 
[15]. However, when laser was used for large-area lesions, it also affect 
the appearance and function. 

Here, we report on a patient with a large hyperplastic lesion on the 
dorsal tongue. After 1 month of antifungal drug treatment, the lesion 
remained. The lesion was suspected to be related to his 40-year smoking 
history. Smoking is an important risk factor for CHC [2,16,17]. In India, 
98% of patients with C. albicans infection have smoked or chewed to-
bacco [18]. Smoking correlates with oral Candida colonization [19]. 
Active smoking can inhibit antibody responses and reduce T-lymphocyte 
proliferation and neutrophil phagocytosis [20]. It can also lead to 
epithelial changes, including epithelial keratosis and increased hydro-
phobicity [19], which are conducive to Candida colonization. The 
removal of extensive hyperplastic lesions on the tongue dorsum by 
conventional surgery affects patients’ speech and swallowing functions. 
To preserve the greatest function and to control infection and eliminate 
proliferative lesions, we applied ALA-PDT in this case. 

PDT has highly selective cytotoxic effects on inflammatory tissues 
and dysplastic cells, selectively destroys diseased tissues, and has few 
adverse effects [8]. It has been used to cure epithelial dysplasia. PDT 
induces an aseptic inflammatory response, increases systemic proin-
flammatory factors [21], and prompts the rapid accumulation of neu-
trophils, which fight abnormal proliferative cells [22]. PDT using ALA 
for dysplasia of the mouth produces consistent epithelial necrosis with 
excellent healing and is a simple and effective way to manage these 
patients [23]. ALA is an excellent photosensitizer whose small size en-
ables its free entry into the stratum corneum of target cells [24]. Then, 
PDT can be applied to quickly remove ALA from the tissue. Compared 
with other photosensitizers, ALA has phototoxic and non-cumulative 
toxic effects, and a short service life [24,25]. Adverse reactions to ALA 
include pain, local erosions, and ulcers. Furthermore, PDT is an 

Fig. 1. Photograph of the lesion before treatment  

Fig. 2. Histopathological examination. A. Hematoxylin and eosin staining showed mild to moderate epithelial dysplasia. B. Periodic acid–Schiff–stained tissue 
sections showed Candida hyphae (+) 
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alternative antimicrobial approach to infectious disease [26]. Wilson 
and others first discovered it in 1992 that PDT can be used to kill oral 
bacteria [27,28]. ALA-PDT affects drug-resistant Candida and inhibits 
C. albicans biofilms in vitro [12,29]. It also eliminates Candida on denture 
surfaces [30]. High concentrations of ALA metabolites generate free 
radicals in a variety of ways [31] to destroy C. albicans. In a mouse 
model of C. albicans infection, no C. albicans was detected after 5 days of 
PDT [6]. Another animal experiment showed that ALA-PDT affects 
innate immunity and promotes the host defense against C. albicans 
infection. And ALA-PDT is non-toxic to the host and can effectively 
inhibit the growth of C. albicans [32]. 

The administration methods of photosensitisers include systemic 
administration including oral and intravenous and local administration 
to penetrate the mucosa under occlusive dressing [33]. Considering this 
patient was outpatient, we chose local administration to penetrate the 
mucosa to avoid prolonged skin photosensitivity. The patient received 
PDT using ALA three times. Different photosensitisers can also be 
considered to treat in one session if the treatment effect is unsatisfactory. 

Here, we report a promising, effective method for the treatment of 
CHC. To our knowledge, this case report is the first to describe the 
application of PDT to CHC with good clinical effect. Large clinical 
studies are needed to confirm the efficacy and safety of this treatment. 
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