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ABSTRACT: 
Background: Interdigital candidiasis can affect the webbing of toes and any of the fingers. Cryotherapy is an effective 

alternative to more invasive techniques and can be delivered quickly and cost-effectively in an outpatient setting. Hence, 

under the light of above mentioned data, the present study was undertaken for assessing the therapeutic efficacy and safety 

of liquid nitrogen cryotherapy in treating interdigital candidiasis. Materials & methods: 20 patients with presence of 

interdigital candidiasis were enrolled. Liquid nitrogen cryotherapy was administered with a hand held cryotherapy gun 

device by timed spot freeze technique. Two cycles were performed in each visit. This procedure was performed for every 2 

weeks upto 3 sessions. All the patients were evaluated for therapeutic outcome by clinical examination and photographically. 

The clinical improvement was assessed. The results were tabulated by score. Grades of improvement were assessed by 

evaluating reduction in lesion severity. No response: No reduction in score, Mild response: <25% reduction in score, 

Moderate response: 25 % to <50% reduction in score, Good response: 50% to <75% reduction in score and Very good 

response >=75% reduction in score. Results: In 45 percent of the patients, the mean duration of disease was more than 3 

months. Percentage reduction in the lesion assessment score at final follow-up was very good in 80 percent of the patients 

while it was good in 15 percent of the patients. Conclusion: Interdigital candidiasis is a fungal infection affecting the 

interdigital web spaces. Cryotherapy using liquid nitrogen is effective in treating such patients. 
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INTRODUCTION 

Superficial and cutaneous fungal infections are among 

the most widespread groups of mycoses. The factors 

that determine the outcome of skin infection are 

divided into innate mechanisms and those that require 

the expression of immunological memory. The 

presence of free fatty acids (FFAs) on the skin surface 

is known to affect fungi as those of medium chain 

length inhibit the growth of dermatophytes while 

facilitating the growth of pityrosporum yeasts. The 

composition of sebum containing these FFAs changes 

at puberty when the inhibitory moieties of medium 

chain length come to dominate. This is believed to be 

the explanation of the comparative rarity of tinea 

capitis in postpubertal children whereas pityrosporum 

infections, such as pityrasis versicolor, are seen more 

frequently.
1- 3

  

The most frequent fungal disease in the world is 

candidiasis. Candidiasis is an infection caused by the 

yeasts of the genus candida. Superficial infections of 

the skin and mucous membrane are most important, 

but deep invasive diseases such as septicaemia, 

endocarditis and meningitis can also occur.
4, 5

 

Interdigital candidiasis can affect the webbing of toes 

and any of the fingers. It most frequently presents in 

the webbing between the third and fourth fingers of 

the hand. Interdigital candidiasis typically presents as 

an oval area of eroded (scaling) skin surrounded by an 

erythematous border.
6- 8

  Topical anti-fungal agents 

are the mainstay of treatment. Cryotherapy is an 

effective alternative to more invasive techniques and 

can be delivered quickly and cost-effectively in an 

outpatient setting.
6- 9

 Hence, under the light of above 

mentioned data, the present study was undertaken for 
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assessing the therapeutic efficacy and safety of liquid 

nitrogen cryotherapy in treating interdigital 

candidiasis. 

 

MATERIALS & METHODS 

The present study was undertaken for assessing the 

therapeutic efficacy and safety of liquid nitrogen 

cryotherapy in treating interdigital candidiasis. 20 

patients with presence of interdigital candidiasis were 

enrolled. 

Inclusion Criteria 

1. Subjects of age 18 years and above.  

2. Subjects with diagnosed case of interdigital 

candidiasis by clinical and KOH examination 

Ethical approval was obtained from institutional 

ethical committee and written consent was obtained 

from all the patients after explaining in detail the 

entire research protocol. Liquid nitrogen cryotherapy 

was administered with a hand held cryotherapy gun 

device by timed spot freeze technique. Two cycles 

were performed in each visit. This procedure was 

performed for every 2 weeks upto 3 sessions. All the 

patients were evaluated for therapeutic outcome by 

clinical examination and photographically. The 

clinical improvement was assessed. The results were 

tabulated by score. Grades of improvement were 

assessed by evaluating reduction in lesion severity. 

No response: No reduction in score, Mild response: 

<25% reduction in score, Moderate response: 25 % to 

<50% reduction in score, Good response: 50% to 

<75% reduction in score and Very good 

response>=75% reduction in score. All the results 

were recorded in Microsoft excel sheet and were 

analyzed by SPSS software. Chi-square test was used 

for evaluation. 

 

RESULTS 

Mean age of the patients was 45.48 years. 40 percent of the patients belonged to the age group of 51 to 60 years. 

60 percent of the patients were females while the remaining were males. In 45 percent of the patients, the mean 

duration of disease was more than 3 months. Percentage reduction in the lesion assessment score at final follow-

up was very good in 80 percent of the patients while it was good in 15 percent of the patients. 

 

Table 1: Age-wise distribution  

Age group (years) Number of patients Percentage 

18 to 30 1 5 

31 to 40 4 20 

41 to 50 5 25 

51 to 60 8 40 

More than 60 2 10 

Total 20 100 

Mean ± SD 45.48 ± 11.35 

 

Table 2: Gender-wise distribution 

Gender Number of patients Percentage 

Males 8 40 

Females 12 60 

Total 20 100 

 

Table 3: Distribution of patients according duration of disease  

Duration of disease (months) Number of patients Percentage 

Less than 1 3 15 

1 to 3 8 40 

More than 3 9 45 

Total 20 100 

 

Table 4: Distribution of patients according to percentage reduction in lesion assessment score at final follow-up 

Percentage reduction Number of patients Percentage 

Mild (Less than 25%) 0 0 

Moderate (25% to <50%) 1 5 

Good (50% to <75%) 3 15 

Very good (75% and above) 16 80 

Total 20 100 

 

DISCUSSION 

C. albicans is a part of the normal flora in skin and 

genital and/or intestinal mucosa in 70% of healthy 

individuals. Similar to many other opportunistic 

microorganisms of the skin, it exists as commensal 

yeast in individuals with an intact immune system. It 
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may lead to mucocutaneous or systemic infections 

under appropriate conditions.
5- 8

 Many Candida 

species are known to produce virulence factors like 

proteases. Species lacking these virulence factors are 

considered less pathogenic. Mechanisms of 

pathogenicity for Candida albicans may be 

summarized as below: secretion of hydrolases, 

molecules that mediate adhesion with concomitant 

invasion into host cells, the yeast-to-hypha transition, 

biofilm formation, contact sensing and thigmotropism, 

phenotypic switching, and a variety of fitness 

attributes.
6- 9

 

Toe web space infections are frequently seen in 

humans and, although not life-threatening, affect the 

quality of life of sufferers in our country and all over 

the world. Several pathogens and factors may play a 

role in toe web infections. The etiologic agents of 

infection between the toes are most frequently 

dermatophytes, followed by yeast, saprobes, moulds 

and less frequently bacteria. Superficial mycoses are 

infections of the keratinous tissue caused by 

dermatophytes and yeasts. Dermatophytes follow a 

course such as skin scaling, vesicle formation and 

sometimes inflammation and it is possible for them to 

spread from human to human, animal to human, and 

nature to human.
7- 10

 Hence, under the light of above 

mentioned data, the present study was undertaken for 

assessing the therapeutic efficacy and safety of liquid 

nitrogen cryotherapy in treating interdigital 

candidiasis. 

In the present study, mean age of the patients was 

45.48 years. 40 percent of the patients belonged to the 

age group of 51 to 60 years. 60 percent of the patients 

were females while the remaining were males. 

Sariguzel FM et al in 2014 determined the prevalence 

of the etiologic agents of superficial mycoses and the 

frequency of Corynebacterium minutissimum in 

interdigital foot infections. All the samples obtained 

from the 121 patients with interdigital foot infections 

were examined directly with the use of 20% 

potassium hydroxide mounts and Gram stain under 

the microscope and cultured on Sabouraud’s dextrose 

agar plates. In identification of superficial mycoses, 

the rate was found to be 14% with the culture method 

and 14% with direct microscopic examination. Using 

a combination of direct microscopic examination and 

culture, a 33.8% ratio was achieved. The examination 

of interdigital foot lesions in the laboratory, the 

coexistence of erythrasma with dermatophytes and 

yeast should be considered.
11

 

In the present study, in 45 percent of the patients, the 

mean duration of disease was more than 3 months. 

Percentage reduction in the lesion assessment score at 

final follow-up was very good in 80 percent of the 

patients while it was good in 15 percent of the 

patients. Zawar V et al in 2018 conducted a study on 

liquid nitrogen cryotherapy for chronic recalcitrant 

IDC of toe spaces. Study enrolled 21 adult patients 

with chronic IDC. Diagnosis was confirmed by the 

characteristic clinical appearance and potassium 

hydroxide preparation in each patient. Liquid nitrogen 

cryotherapy was administered with a hand-held 

cryotherapy unit. Uniform frosting occurred within 15 

seconds. Then repeated after a thaw of 30 seconds. 

The therapy was performed every 2 weeks for a 

maximum of 3 treatment sessions. Then they 

examined all patients every 2 weeks for 1 month. At 

each visit, the responses were assessed with clinical 

examination and photography. 12 patients showed an 

excellent response, 7 showed a good response, 1 

showed a poor response, and 1 showed no response.
12

 

 

CONCLUSION 

Interdigital candidiasis is a fungal infection affecting 

the interdigital web spaces. Cryotherapy using liquid 

nitrogen is effective in treating such patients. 
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