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Dermoscopic features of subungual squamous cell 

carcinoma: A study of 44 cases 

 

Introduction  

 

 
Subungual tumors are rare in general. Of all malignant tumors, subungual squamous 

cell carcinoma (SSCC) is the most frequent one. Subungual SCC diagnosis is a challenge for 

dermatologists because of its multiple clinical features (1). Therefore, this tumor is often 

misdiagnosed as a viral wart, onychomycosis, post-traumatic dystrophy, subungual exostosis 

chronic paronychia, fibrokeratoma, onychopapilloma, onychomatricoma, melanoma, or 

subungual keratoacanthoma (2). It can lead to a delay in diagnosis and invasive cancer. 

Subungual SCC rarely metastasize, but local recurrences are common. This might be 

explained by the difficulties of its surgical treatment and to the frequently HPV-induced 

pathogeny of the tumor. Tumors have a higher rate of recurrence after excision than squamous 

cell carcinoma in other sites. Typically, one digit is involved; however, some studies have 

reported on simultaneous involvement of multiple digits (3). Metastases are rare with less 

than 10 cases reported (2). Radiography of the finger should systematically be performed, and 

magnetic resonance imaging (MRI) can help in doubtful cases (1). There is no standardized 

treatment for SSCC. The therapy of choice depends on the extent of the tumor. Lesions 

without bone involvement can be conservatively excised. Wide local excision has been 

proven effective, bears a lower risk of relapse and preserve quality of life and the functional 

abilities of the patient (1,4). Mohs micrographic surgery of the nail apparatus is challenging 

because of its unique anatomical and histological characteristics. Amputation of the distal 

phalanx is usually the recommended treatment for patients with bone infiltration or in case of 

deep margin involvement at histopathological examination of the specimen excised during 

conservative surgical treatment. 

To confirm SSCC’s diagnosis, an histopathological examination is necessary. Like in 

squamous cell carcinoma of the skin, it shows an atypical epithelial neoformation forming 

cordons of cells of squamous origin with frequent keratin pearls (5). Biopsy is painful and 

often leaves definitive dystrophic scars due to the surgical injury to the nail matrix. Therefore, 

more precise preoperative diagnosis is needed in order to select patients who will undergo the 

biopsy procedure. 
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Dermoscopy is currently used by experienced clinicians as a second-level procedure 

for the evaluation of pigmented or unpigmented skin lesions. Under these circumstances, 

dermoscopy has been shown to decrease the number of unnecessary excisions of benign 

lesions (6).  

Dermoscopy is becoming more and more frequently utilized for the diagnosis of nail 

disorders (7–9). The unique anatomy of the nail apparatus makes nail dermoscopy technically 

difficult to be performed and not easy to be interpreted. Technical difficulties are due to the 

size, shape and hardness of the nail plate. Using this technique, one would be able to reduce 

the number of unnecessary surgeries and to choose the most adequate biopsy technique (10). 

However, little is known about dermoscopy of amelanotic nail tumors. Recently, dermoscopy 

shows its value in an unpigmented nail unit lesion: onychomatricoma (11). For these reasons, 

we decided to undertake this study of dermoscopical criteria of subungual squamous cell 

carcinoma based on 44 cases, assessing a set of 14 dermoscopic criteria. 

The aim of this study was to define preoperative clinical and dermoscopical diagnostic 

criteria using non-invasive investigations in order to select patients for biopsy procedure. The 

second objective was to compare our results with those of a previous study about one of its 

principal differential diagnoses: onychomatricoma.  
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Materials and Methods  

 

Patients 

An unselected consecutive series of 44 cases of subungual squamous cell carcinoma in 

patients recruited in our center from 2007 to 2015 has been studied. All cases were retrieved 

from our clinical onychology database. Clinical images were taken with Canon EOS 350D 

camera with Canon 60mm EF-S macro lens and deported macro flash light (Canon France 

Paris). Dermoscopy images of the nail plate, the perionychium and, in most cases, of the free 

edge were taken with a Nikon Coolpix 995 (Champigny-sur-Marne, France) with a Derm-Lite 

FOTO lens (3Gen, San Juan Capistrano, Calif., USA). We systematically used a colourless 

jellified antiseptic solution (Purell gel; GOJO, Lille, France) for immersion. All pictures were 

taken with immersion + polarization photodermoscopy technique. Pathological results were 

retrieved. The following data were obtained from patients’ records: age, sex, localization of 

the tumor and degree of invasion: in situ, microinvasive if tumor lobules were confined to the 

papillary dermis, or invasive. 

 

Observers 

A study group of 6 observers was constituted; all were trained in dermoscopy for 

several years. A preliminary study allowed us to determine 33 possibly relevant criteria on the 

basis of clinical and dermoscopical examination. Dermoscopy included the examination of the 

nail plate and perionychium, as well as the free edge of the nail plate. The 6 observers scored 

each criterion as present or absent without knowledge of the opinion of the others.  

 

Criteria  

All criteria with a representative picture are shown on figures 1 and 2.  

The clinical criteria were as follows (fig 1): leuconychia, xanthonychia, erythronychia, 

paronychia, melanonychia, localized hyperkeratosis, thickening of the plate, longitudinal plate 

fracture, distal triangular fracture of the plate, overcurvature of the nail plate, localized crest 

transversal nail plate deformity, localized groove transversal nail plate deformity, localized 

crest longitudinal nail plate deformity, localized groove longitudinal nail plate deformity, 

splinter hemorrhages, proximal onycholysis, distal onycholysis, proximo-distal onycholysis, 

and tumoral lesion. 

The dermoscopical criteria included the following (fig 2):  
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-for the nail plate examination: longitudinal parallel white lines, longitudinal parallel grey 

lines, sharply demarcated lesion edges, polycyclic/fuzzy lesion edges, parallel lesion edges, 

non-parallel lesion edges, hairpin-like vessels, splinter hemorrhages, rainbow sign and pink 

coloration of the background.  

-for the dermoscopical examination of the plate free edge: dark dots, localized hyperkeratosis, 

free edge nail pitting and nail thickening.  

Few unavailable data corresponded to missing information. Most of them concerned 

the free edge clinical and dermoscopical examination; in a few others, the lesser quality of the 

images did not permit to disclose the criterion. A criterion was considered as present if 

pointed out at least by 2 observers. Then, we compared our results with those of a previous 

study about 33 cases of onychomatricoma where 12 clinical and 12 dermoscopical criteria 

were evaluated. These 24 criteria were part of our 33 criteria. 

 

Ethical committee approval:  

This strictly observational retrospective study without expected or potential individual 

benefit for patients and investigators was not under the scope of the French Law (Huriet-

Serusclat / n° 88-1138 / 20th december 1988) and therefore required neither ethical committee 

approval nor inscription on an international clinical trial list. 

This study has not been registered in public trial registry because it does not 

“prospectively assign human subjects to intervention or comparison groups to evaluate the 

cause and effect relationship between a medical intervention and a health outcome”. 

 

Statistical analysis  

Statistical analysis was conducted using the IBM SPSS 19.1 (IBM, Bois-Colombe, 

France). Logistic regression models were performed in terms of odds ratio (OR) and 95% 

confidence interval (CI). 
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Results  

 

The characteristics of the patients are summarized in table 1. There were 22 males 

(50%) and 22 females (50%; male/female ratio=1). The age of the patients ranged from 32 to 

88 years (mean 61.77). Overall, 25 (56.8%) arose on fingernails and 19 (43.2%) on the 

toenails. Histopathological examination showed in situ carcinoma in only 6 (13,6%) cases; 7 

(15,9%) cases were micro-invasive and 31 (70,5%) were invasive. The precise localizations of 

the tumors are shown in figure 3. No case of multi-digital involvement was observed. 

 

The clinical features of SSCC were variable. The most frequent were: distal 

onycholysis (68,2%) and localized hyperkeratosis (65,9%) (fig 4). About dermoscopical 

features, those most represented were: localized hyperkeratosis (90,9%), polycyclic/fuzzy 

lesion edges (79%), non-parallel lesion edges (65,1%), splinter hemorrhages (55,8%), 

longitudinal parallel white lines (55,8%) and nail thickening (54,5%) (fig 5). Evaluation of the 

other criteria reached a percentage of cases lower than 50.  

 

Then, we compared those data to a previously published study (11), about preoperative 

diagnosis of onychomatricoma, using 24 of our 33 criteria (9 were not searched for in the 

previous study).  We used logistic regression analyses to calculate the odds ratio (OR) and its 

corresponding 95% confidence interval (CI) for each criterion in SSCC and in 

onychomatricoma. Summarized results are presented in table 2. 

Only one criterion was significantly associated with SSCC compared to 

onychomatricoma. It was about the plate free edge examination in dermoscopy: localized 

hyperkeratosis (OR=6,25, p=0.012, 95% CI [1,50-26,01]).  

Statistically significant associations with onychomatricoma vs SSCC for clinical 

criteria were: thickening of the plate: OR=0,1, p<0,001, IC [0,03-0,31], overcurvature of the 

nail plate: OR=0,09, p<0,001, IC [0,03-0,3] and splinter hemorrhages: OR=0,1, p<0,001, IC 

[0,03-0,29]. Following dermoscopical criteria: longitudinal parallel white lines OR=0,28, 

p=0,02, IC [0,96-0,82], sharply demarcated lesion edges OR=0,24, p=0,004, IC [0,09-0,63], 

parallel lesion edges OR=0,03, p<0,001, IC [0,003-0,20], hairpin-like vessels OR=0,06, 

p<0,001, IC [0,12-0,28], splinter hemorrhages OR=0,28, p=0,02, IC [0,10-0,82], dark dots 

OR=0,22, p=0,014, IC [0,07-0,74] and free edge nail pitting OR=0,02, p<0,001, IC [0,003-

0,10] were significantly higher among subjects with onychomatricoma. 
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Discussion  

 

The diagnosis of unpigmented and pigmented tumors in the nail unit is difficult, and 

preoperative evaluation is crucial to precisely determine whether a lesion must be submitted 

to surgery or not and to establish the degree of emergency of the surgical management of the 

patient. The lack of awareness among physicians, its indolent natural history, and the higher 

prevalence of other benign conditions that simulate SSCC on the nail apparatus are 

responsible for delay in its diagnosis. The average delay for seeking medical advice was 6 

years and 4 months (range 15 days– 39 years) in a 54 SCCC series of Lecerf et al (2).  

For diagnosis of skin cancer, dermoscopy has been shown to be more accurate than 

naked-eye examination (6–12). In order to reduce the number of unnecessary surgeries and to 

choose the most adequate biopsy technique, nail dermoscopy was already validated for 

subungual melanoma (7–10,12). However, little is known about dermoscopy of amelanotic 

nail tumors (10). 

This study was conducted to evaluate, aside from classically acknowledged clinical 

naked eye diagnostic criteria, dermoscopical features of SSCC through a series of 

observations in a large nail disease referral center.  

As in previous reports, SSCC is found most commonly after the fifth decade (1,2,13). 

In the literature, it is twofold more frequently in men than in women (1,2,13). However, that 

was not found in our study with a sex ratio of 1. Most of cases were invasive. Subungual SCC 

mostly arises on the fingers and less commonly on the toes. According to Dalle et al, the most 

affected finger is the thumbnail and the majority of feet’s cases occurred on the big toenail 

(1). Nevertheless, 2 similarly sized studies identified the right index and third fingers as the 

most commonly affected (2,13). For these authors, involvement of the first three fingers 

suggested a genital-digital HPV spread. Furthermore, Riddel et al (14) who reviewed HPV 

associated SSCC and periungual squamous cell carcinoma identified 28 patients (27,4%) with 

a history of HPV associated genital pathology or a similar history in a sexual partner. 

Physicians treating SSCC should be aware that their patients may be affected by another HPV 

induced-cancer. HPV vaccination campaigns may have an impact on the incidence of SSCC 

in the future. Multiple other predisposing factors, chronic paronychia, irradiation, sun 

exposure, trauma, arsenic exposure and congenital ectodermal dysplasia have been identified 

in the literature.  
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We observed varied clinical previously described (1,2) criteria in our 44 cases of 

SSCC. Two clinical naked eye examination criteria were frequently found: distal onycholysis 

and localized hyperkeratosis.  

In contrast, more dermoscopical features were clearly frequently observed in our series 

of SSCC: localized hyperkeratosis, polycyclic/fuzzy lesion edges, non-parallel lesion edges, 

splinter hemorrhages, longitudinal parallel white lines and nail thickening. However some of 

these criteria cannot be considered as specific since they are also observed in others nail 

disease especially onychomatricoma. Our recently published series on dermoscopy of 

onychomatricoma (11) allowed us to underline that localized hyperkeratosis underneath the 

nail plate at free edge examination is statistically significantly associated with SSCC. On the 

opposite, parallel edges, sharp demarcation of the lesion and, to a lesser extent, presence of 

splinter hemorrhages at nail plate dermoscopical examination as well as free edge nail pitting 

at free edge dermoscopical examination can statistically significantly be considered as in 

favor of onychomatricoma.  By contrast, we believe that the presence of unparalleled lateral 

edges of the nail lesion or of fuzzy edges are more in favor of SSCC yet these criteria, not 

evaluated in our onychomatricoma study have not been statistically compared with our series 

of SSCC. 

 

Another important differential diagnosis of SSCC is onychopapilloma. Only one 

published report by A. Tosti et al. focusses on clinical and dermoscopical features of this 

benign nail unit neoplasm (15). In their series of 47 cases of onychopapilloma, authors 

reported that dermoscopy of the distal edge disclosed a keratotic subungual mass in all cases. 

Curiously authors, in a table, opposed this finding to SSCC in which this feature is not 

observed yet their series was not comparative. Our data shows exactly the opposite since 

subungual keratotic material if found in 90% of our cases. In our view this is not surprising 

since we can hypothesize that this feature is due to the presence of a keratinizing tumor in the 

nail matrix that produces this material then driven underneath the nail plate towards the free 

edge. By contrast it could be hypothesized that SSCC devoid of this feature could be nail-bed 

derived and of not nail matrix origin. Nevertheless, on the basis of this report and published 

literature, differential diagnosis of onychopapilloma and SSCC remains difficult with many 

common criteria. Only fuzzy and unparalleled borders, present in our series and not described 

in Tosti et al. publication could be candidates for being discriminant yet further studies are 

needed to clarify this point. 
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Others non-invasive diagnosis tools such as sonography and magnetic resonance (MR) 

have been studied (5). At ultrasonography, SSCC manifests as an heterogeneously hypoechoic 

focal mass with irregular margins. Erosions of the bone may be seen as well as tumor 

infiltration of adjacent tissue. Color Doppler ultrasonography can show low-resistance 

pulsatile flow signals within the tumor or at the tumor periphery. But, tissue characterization 

is limited, and detection can be hindered by artifacts, small tumor size, and flattened tumor 

shape. At MR imaging, SSCC demonstrates homogeneous hypointensity on T1-weighted 

images, intermediate signal intensity on T2-weighted images, and heterogeneous 

enhancement after gadolinium infusion. However, increased intramedullary signal intensity in 

the underlying bone is difficult to interpret (tumor invasion or reactive change?). 
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Conclusion:  

 

We report herein the first large series of both clinically and dermoscopically-studied of 

subungual SCC. Our data suggest that dermoscopy of the nail plate and of the nail free edge 

provides usefull information: irregular and unparalleled borders, hyperkeratosis underneath 

the nail plate, splinter hemorrhages and white longitudinal lines, in order to better select 

patients to be submitted to biopsy. Since several of these criteria could be shared with 

onychopapilloma and onychomatricoma further comparative studies should be undertaken.  
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Table 1: Demographic characteristics of the patients and pathological data (n=44) 
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Table 2: Comparison with a previously onychomatricoma study 
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Figure 1: Clinical criteria 
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Figure 2: Dermoscopical criteria 
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Figure 3: Precise localization of the tumors 
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Figure 4: Clinical features of SSCC 
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Figure 5: Dermoscopical features of SSCC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



    
 

 
 

TITRE DE LA THESE: Les critères dermoscopiques du carcinome épidermoïde de 

l’appareil unguéal : une étude de 44 cas. 

AUTEUR : TEYSSEIRE SANDRA 

 

RESUME : 

Introduction : Le carcinome épidermoïde est la plus fréquente des tumeurs malignes 

de l’appareil unguéal. Son diagnostic est difficile du fait de ses nombreuses présentations 

cliniques. Le diagnostic de certitude est porté grâce à une biopsie unguéale mais celle-ci est 

douloureuse et laisse souvent des cicatrices dystrophiques. 

Objectifs : Définir les différentes présentations cliniques et dermoscopiques du 

carcinome épidermoïde unguéal et les comparer avec celles de l’onychomatricome.  

Patients et Méthodes : Il s’agit d’une étude rétrospective de 44 cas de carcinomes 

épidermoïdes de l’appareil unguéal vus dans notre établissement sur une période de 8 ans. 

Pour chaque cas, 6 experts ont déterminé si 19 critères cliniques et 14 critères dermoscopiques 

prédéfinis été présents ou non. Nous avons ensuite comparé ces données avec celles publiées 

dans une étude précédente concernant l’onychomatricome.   

Résultats : Seul un critère dermoscopique était significativement associé au diagnostic 

de carcinome épidermoïde unguéal en comparaison avec l’onychomatricome : l’hyperkératose 

localisée (OR=6,25, p=0.012, IC 95% [1,50-26,01]). A contrario, les bords parallèles de la 

lésion (OR=0,03, p<0,001, IC 95% [0,003-0,20]) et les bords nets de la lésion (OR=0,24, 

p=0,004, IC 95% [0,09-0,63]) étaient statistiquement en faveur de l’onychomatricome.  Par 

déduction, nous supposons que la présence d’une lésion unguéale avec des bords non-

parallèles ou flous est plutôt en faveur du diagnostic de carcinome épidermoïde l’appareil 

unguéal.   

Conclusion : La dermoscopie du carcinome épidermoïde de l’appareil unguéal est utile 

afin de mieux sélectionner les patients qui doivent bénéficier d’une biopsie. 

   

MOTS-CLES : carcinome épidermoïde, dermoscopie, onychoscopie, tumeur maligne, ongle 

 


