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The accuracy of mobile teledermatoscopy in the 
assessment of pigmented skin lesions 
Acurácia da teledermatoscopia móvel na avaliação de lesões 
cutâneas pigmentadas

ABSTRACT
In this cross-sectional study, we compared the diagnosis made through teledermatoscopy with histopa-
thological diagnosis. Conventional and dermoscopic photos of 31 pigmented lesions were taken and sent 
to an experienced dermatologist using the WhatsApp® Messenger application. A dermatopathologist 
excised and examined all lesions. The global accuracy of mobile teledermatoscopy was 90.32%. Regar-
ding the ability of teledermatoscopy to define malignancy of the pigmented lesion, the specificity was 
81.8% and the sensitivity was 100%. Our results provide additional evidence of the reliability of mobile 
teledermatoscopy with high sensitivity and accuracy.
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RESUMO
Neste estudo transversal, comparamos o diagnóstico feito por meio da teledermatoscopia ao diagnóstico histopatológico. 
Fotos convencionais e dermatoscópicas de 31 lesões pigmentadas foram enviadas a um dermatologista experiente por 
meio do aplicativo WhatsApp® Messenger. Todas as lesões foram excisadas e examinadas por um dermatopatologista. 
A acurácia global da teledermatoscopia móvel foi de 90,32%. Em relação à capacidade de a teledermatoscopia definir 
malignidade da lesão pigmentada, a especificidade foi de 81,8% e a sensibilidade de 100%. Nossos resultados forne-
cem evidências adicionais sobre a confiabilidade da teledermatoscopia móvel, com alta sensibilidade e precisão.
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INTRODUCTION
Due to the peculiar characteristic of visual diagnosis, Der-

matology is suitable for the development of new diagnostic tools 
such as teledermatology and, more recently, teledermatoscopy.1

In this context, mobile teledermatoscopy stands out, 
where clinical and dermoscopic images are captured and trans-
mitted using mobile devices.2 Despite the importance of the 
topic, there are technical, legal, ethical, regulatory, and cultural 
aspects that limit the routine use of teledermatology.3

Considering the continental dimensions of countries 
such as Brazil, India, and China, among others, and the difficulty 
of accessing specialized centers, mobile teledermatoscopy can 
positively impact the definition of conduct, reducing costs and 
diagnosis time and avoiding referrals and unnecessary displace-
ments.4,5

However, studies in the literature comparing mobile te-
ledermatoscopy to histopathological diagnosis (gold standard) 
are scarce.1,4,5

This study aims to assess the accuracy of the diagnosis of 
pigmented lesions using mobile teledermatoscopy. It is a cross-
-sectional study that consecutively selected patients at the Der-
matology Service of Hospital Universitário Pedro Ernesto from 
September 2018 to June 2019.

MATERIAL AND METHODS 
We included patients with pigmented lesions, melanocy-

tic or not, with an indication for excision, after signing a consent 
form for the use of their data and images. Two images of each 
skin lesion were obtained with a cell phone camera (16 megapi-
xels, resolution 4608 x 3456 pixels; Samsung Galaxy, model A8).

The clinical image was standardized at approximately 15 
centimeters from the patient’s skin. The image used the autofo-
cus tool without flash or zoom.

The interface gel and a DermLite DL4 (3Gen, CA, USA) 
dermoscope attached to the cell phone (universal adapter; 3Gen) 
were used to capture the dermoscopic image; position 0 with po-
larized light. Thus, we defined the standard dermoscopic image.

The clinical and dermoscopic images were sent to a sin-
gle dermatologist with experience in dermoscopy using the 
WhatsApp® Messenger application. Teledermatoscopic diagno-
ses were stored for further analysis. A dermatopathologist ex-
cised and examined all lesions, who had access to the clinical 
characteristics of the patients but no information related to the 
teledermatoscopic diagnosis.

We calculated the accuracy and sensitivity of mobile te-
ledermatoscopy. The kappa coefficient was used to analyze the 
levels of agreement between teledermatoscopic and histopatho-
logical diagnoses. The Landis and Koc criterion was adopted to 
interpret the results: k=0.61–0.80 and k≥0.81 were considered 
as substantial agreement and perfect agreement, respectively. The 
standard error was calculated to measure the accuracy of the 
kappa estimate: the smaller the standard error, the more accurate 
the estimate.

The p-value for the kappa coefficient was also calculated 
to measure evidence against the null hypothesis (agreement be-
tween teledermatoscopic diagnosis and standard is due to chan-
ce). A value of p≤0.05 rejected the null hypothesis. SPSS 26.0 
software (IBM, USA) was used.

RESULTS
We assessed 26 (57.7% women, aged 66.1±16.1 years) 

with a total of 31 lesions. In the evaluation of all pigmented 
lesions, the global accuracy of mobile teledermatoscopy was 
90.32% (28 lesions). The agreement between mobile telederma-
toscopy for pigmented skin lesions and histopathology was per-
fect (kappa = 0.850, standard error = 0.080, p<0.0001). There 
was diagnostic disagreement in three lesions (Figures 1-3).

Figure 1: Dermoscopy - Pigmentary network and exulceration 
suggesting a benign melanocytic lesion. Histopathology 
(Hematoxylin & Eosin, 100x) - Venous hemangioma and len-
tiginous hyperplasia of the epidermis
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DISCUSSION 
Previous investigations have demonstrated that teleder-

matoscopy is an effective, accurate, and reliable tool for assessing 
pigmented lesions.2,4,5

Also, earlier studies revealed that mobile teledermatosco-
py had an 81-90% agreement with the face-to-face dermatolo-
gical examination.4,5

Our results provide additional evidence of the reliability 
of mobile teledermatoscopy with high sensitivity and accuracy. 
The risk of a pigmented malignant lesion going unnoticed by 
mobile teledermatoscopic evaluation is low due to the high sen-
sitivity of this detection (100%).

Regarding the teledermatoscopy ability to define malig-
nancy of the pigmented lesion, the specificity was 81.8%, and 
the sensitivity was 100%. Two lesions were misdiagnosed as ma-
lignant lesions during teledermatoscopy analysis. Subsequently, 
the histopathological analysis showed that they were two benign 
lesions (Figures 2 and 3), resulting in an accuracy of 93.5%. The 
agreement between teledermatoscopy and histopathology was 
also perfect (kappa = 0.853, standard error = 0.099, p<0.0001).

The sensitivity for melanoma diagnosis (four lesions on 
histopathology), basal cell carcinoma (16), and benign melano-
cytic lesions (five) was 100%. For the hemangioma diagnosis 
(three lesions on histopathology), seborrheic keratosis (two), and 
pigmented eccrine poroma (one), it was 66.7%, 50%, and 0%, 
respectively.

Figure 2: Dermoscopy - Blue-grey amorphous areas and 
black dots suggesting pigmented basal cell carcinoma.  
Histopathology (Hematoxylin & Eosin, 100x) - Epithelial neo-
plasm composed of interconnected masses of poroid cells, 
with melanin pigment in tumor cells, consistent with pig-
mented eccrine poroma

Figure 3: Dermoscopy - Reticulated pigmentation with black 
dots and rudimentary leaf structures, suggesting \ pigmen-
ted basal cell carcinoma. Histopathology (Hematoxylin &  
Eosin, 100x) - Hyperkeratosis with formation of discrete cor-
neal tunnels, irregular acanthosis secondary to proliferation 
of hyperpigmented basaloid keratinocytes, and discrete pa-
pillomatosis consistent with seborrheic keratosis
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CONCLUSIONS 
As dermoscopic and cellular devices are widely used by 

dermatologists,2 we believe that mobile teledermatoscopy can 
be adopted as an additional tool to the diagnostic arsenal of der-
matological practice.
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Due to inconsistencies in the interobserver analyses,3 fu-
ture investigations should assess the influence of the examiner’s 
experience on the accuracy of mobile teledermatoscopy. l
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