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Nail unit squamous cell carcinoma (NSCC) is a malignant neoplasm 
that can arise from any part of the nail unit including the nail bed, nail 
matrix, nail groove, and nail fold. Nail unit SCC is the most common 
malignant nail neoplasm, and yet its diagnosis often is delayed, partly 
due to the clinical presentation of NSCC mimicking benign condi-
tions such as onychomycosis, warts, and paronychia. Nail unit SCC 
has a low rate of metastasis; however, a delayed diagnosis often 
can result in local destruction and bone invasion. It is imperative for 
dermatologists who are early in their training to recognize this entity 
and refer for treatment. Many approaches have been used to treat 
NSCC, including wide local excision, digital amputation, cryotherapy, 
topical modalities, and recently Mohs micrographic surgery (MMS). 
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Nail unit squamous cell carcinoma (NSCC) is a 
malignant neoplasm that can arise from any part of 
the nail unit. Diagnosis often is delayed due to its 

clinical presentation mimicking benign conditions such 

as onychomycosis, warts, and paronychia. Nail unit SCC 
has a low rate of metastasis; however, a delayed diagnosis 
often can result in local destruction and bone invasion. 
It is imperative for dermatologists who are early in their 
training to recognize this entity and refer for treatment. 
Many approaches have been used to treat NSCC, includ-
ing wide local excision, digital amputation, cryotherapy, 
topical modalities, and recently Mohs micrographic sur-
gery (MMS). This article provides an overview of the 
clinical presentation and diagnosis of NSCC, the role of 
human papillomavirus (HPV) in NSCC pathogenesis, and 
the evidence supporting surgical management.

NSCC Clinical Presentation and Diagnosis 
Nail unit squamous cell carcinoma is a malignant 
neoplasm that can arise from any part of the nail unit 
including the nail bed,  matrix, groove, and nail  fold.1 
Although NSCC is the most common malignant nail 
neoplasm, its diagnosis often is delayed partly due to the 
clinical presentation of NSCC mimicking benign condi-
tions such as onychomycosis, warts, and paronychia.2,3 
Nail unit SCC most commonly is mistaken for verruca 
vulgaris, and thus it is important to exclude malignancy 
in nonresolving verrucae of the fingernails or toenails. 
Another reason for a delay in the diagnosis is the 
painless and often asymptomatic presentation of this 
tumor, which keeps patients from seeking care.4 While 
evaluating a subungual lesion, dermatologists should 
keep in mind red flags that would prompt a biopsy to 
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•  The diagnosis of nail unit squamous cell carcinoma 

often is delayed due to its clinical presentation, which 
frequently mimics benign nail conditions.

•  Treatment includes wide local excision, Mohs micro-
graphic surgery, digital amputation, cryotherapy, and 
topical modalities. 
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rule out NSCC (Table 1), including chronic nonhealing 
lesions, nail plate nodularity, known history of infec-
tion with HPV types 16 and 18, history of radiation or 
arsenic exposure, and immunosuppression. Table 2 lists 
the differential diagnosis of a persisting or nonhealing 
subungual tumor.

Nail unit SCC has a low rate of metastasis; however, 
a delayed diagnosis often can result in local destruction 
and bone invasion.5 Based on several reports, NSCC  
more commonly is found in middle-aged and older 
individuals, has a male predilection, and more often is 
seen on fingernails than toenails.1,2,6 Figure A shows an 
example of the clinical presentation of NSCC affecting 
the right thumb. 

Although there often is a delay in the presentation 
and biopsy of NSCC, no correlation has been observed 
between time to biopsy and rate of disease invasion and 
recurrence.7 Nevertheless, Starace et al7 noted that a low 
threshold for biopsy of nail unit lesions is necessary. It is 
recommended to perform a deep shave or a nail matrix 
biopsy, especially if matrical involvement is suspected.8 
Patients should be closely followed after a diagnosis of 
NSCC is made, especially if they are immunocompro-
mised or have genetic skin cancer syndromes, as multiple 
NSCCs can occur in the same individual.9 For instance, 
one report discussed a patient with xeroderma pigmen-
tosum who developed 3 separate NSCCs. Interestingly, in 
this patient, the authors suspected HPV as a cause for the 
field cancerization, as 2 of 3 NSCCs were noted on initial 
histopathology to have arisen from verrucae.10

Histologic Features
A biopsy from an NSCC tumor shows features similar 
to cutaneous SCC in the affected areas (ie, nail bed, nail 
matrix, nail groove, nail fold). Characteristic histologic 
findings include tongues or whorls of atypical squamous 
epithelium that invade deeply into the dermis.11 The cells 
appear as atypical keratinocytes, exhibit distinct intracel-
lular bridges, and possess hyperchromatic and pleomor-
phic nuclei with dyskeratosis and keratin pearls within 
the dermis.12 Immunoperoxidase staining for cytokeratin 
AE1/AE3 can be helpful to confirm the diagnosis and 
assess whether the depth of invasion involves the bone.13 
Figures B and C demonstrate the histopathology of NSCC 
biopsied from the tumor shown in Figure A. 

Role of HPV in NSCC Pathogenesis
There is no clear pathogenic etiology for NSCC; how-
ever, there have been some reports of HPV as a risk 
factor. Shimizu et al14 reviewed 136 cases of HPV-
associated NSCC and found that half of the cases were 
associated with high-risk HPV. They also found that 
24% of the patients with NSCC had a history of other  
HPV-associated diseases. As such, the authors hypoth-
esized that there is a possibility for genitodigital HPV 
transmission and that NSCC could be a reservoir for sex-
ually transmitted high-risk HPV.14 Other risk factors are 

radiation exposure, chemical insult, and chronic trauma.15 
The higher propensity for fingernails likely is reflective of 
the role of UV light exposure and infection with HPV in 
the development of these tumors.14,15

Treatment Options for NSCC
Several nonsurgical approaches have been suggested to 
treat NSCC, including topical agents, cryotherapy, CO2 
laser, and photodynamic therapy.3,16 Unfortunately, there 
are no large case series to demonstrate the cure rate or 
effectiveness of these methods.17 In one study, the authors 
did not recommend use of photodynamic therapy or topi-
cal modalities such as imiquimod cream 5% or fluoroura-
cil cream 5% as first-line treatments of NSCC due to the 
difficulty in ensuring complete treatment of the sulci of 
the lateral and proximal nail folds.18

More evidence in the literature supports surgical 
approaches, including wide local excision, MMS, and 
digital amputation. Clinicians should consider relapse 
rates and the impact on digital functioning when choos-
ing a surgical approach.

For wide local excisions, the most common approach 
is en bloc excision of the nail unit including the lateral nail 
folds, the proximal nail fold, and the distal nail fold. The 
excision starts with a transverse incision on the base of the 

TABLE 1. Red Flags While Evaluating a 
Subungual Lesion

Nonhealing or persistent 

Irregular nail plate hyperkeratosis or nodularity

History of infection with high-risk HPV

Exposure to radiation

Exposure to arsenic 

Immunosuppression

Abbreviation: HPV, human papillomavirus. 

TABLE 2. Differential Diagnosis for a Non-
healing or Persistent Subungual Lesion

Benign Malignant

Glomus tumor

Periungual fibroma

Soft tissue chondroma

Subungual schwannoma

Viral wart

Bowen disease of the nail unit

NSCC

Subungual amelanotic melanoma

Subungual keratoacanthoma

Abbreviation: NSCC, nail unit squamous cell carcinoma.
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distal phalanx, which is then prolonged laterally and distally 
to the distal nail fold down to the bone. After the incision 
is made to the depth of the bone, the matrical horns are 
destroyed by electrocoagulation, and the defect is closed 
either by a full-thickness skin graft or secondary intent.19

Topin-Ruiz et al19 followed patients with biopsy-
proven NSCC without bone invasion who underwent en 
bloc excision followed by full-thickness skin graft. In their 
consecutive series of 55 patients with 5 years of follow-up, 
the rate of recurrence was only 4%. There was a low rate 
of complications including graft infection, delayed wound 
healing, and severe pain in a small percentage of patients. 
They also reported a high patient satisfaction rate.19 Due 
to the low recurrence rate, this study suggested that total 
excision of the nail unit followed by a full-thickness skin 
graft is a safe and efficient treatment of NSCC without 
bone involvement. Similarly, in another case series, wide 
local excision of the entire nail apparatus had a relapse rate 
of only 5%, in contrast to partial excision of the nail unit 
with a relapse of 56%.20 These studies suggest that wide 
nail unit excision is an acceptable and effective approach; 
however, in cases in which invasion cannot be ruled out, 
histologic clearance would be a reasonable approach.21 As 
such, several case series demonstrated the merits of MMS 
for NSCC. de Berker et al22 reported 8 patients with NSCC 
treated using slow MMS and showed tumor clearance 
after a mean of 3 stages over a mean period of 6.9 days. In 
all cases, the wounds were allowed to heal by secondary 
intention, and the distal phalanx was preserved. During 
a mean follow-up period of 3.1 years, no recurrence was 
seen, and involved digits remained functional.22 

Other studies tested the efficacy of MMS for NSCC. 
Young et al23 reported the outcomes of 14 NSCC cases 
treated with MMS. In their case series, they found that the 
mean number of MMS surgical stages required to achieve 
histologic clearance was 2, while the mean number of 
tissue sections was 4.23 All cases were allowed to heal by 
secondary intent with excellent outcomes, except for 1 
patient who received primary closure of a small defect. 
They reported a 78% cure rate with an average time to 
recurrence of 47 months.23 In a series of 42 cases of NSCC 
treated with MMS, Gou et al17 noted a cure rate close to 
93%. In their study, recurrences were observed in only  
3 patients (7.1%). These recurrent cases were then suc-
cessfully treated with another round of MMS.17 This 
study’s cure rate was comparable to the cure rate of 
MMS for SCC in other cutaneous areas. Goldminz and 
Bennett24 demonstrated a cure rate of 92% in their case 
series of 25 patients. Two patients developed recurrent 
disease and were treated again with MMS resulting in no 
subsequent recurrence. In this study, the authors allowed 
all defects to heal by secondary intention and found that 
there were excellent cosmetic and functional outcomes.24 
Dika et al25 evaluated the long-term effectiveness of 
MMS in the treatment of NSCC, in particular its abil-
ity to reduce the number of digital amputations. Fifteen 
patients diagnosed with NSCC were treated with MMS as 

A, Nail unit squamous cell carcinoma (NSCC) tumor prior to perform-
ing a biopsy. B and C, Histopathology of NSCC biopsied from the 
tumor showed atypical keratinocytes in the epidermis extending to the 
dermis (H&E, original magnifications ×30 and ×80). Images courtesy 
of Adam I. Rubin, MD (Philadelphia, Pennsylvania). 

A
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the first-line surgical approach and were followed for 2 to 
5 years. They found that in utilizing MMS, they were able 
to avoid amputations in 13 of 15 cases with no recurrence 
in any of these tumors. Two cases, however, still required 
amputation of the distal phalanx.25 

Although these studies suggest that MMS achieves a 
high cure rate ranging from 78% to 93%, it is not yet clear 
in the literature whether MMS is superior to wide local 
excision. More studies and clinical trials comparing these 
2 surgical approaches should be performed to identify 
which surgical approach would be the gold standard for 
NSCC and which select cases would benefit from MMS 
as first-line treatment.

Final Thoughts
Nail unit SCC is one of the most common nail unit 
malignancies and can mimic several benign entities. 
Dermatologists who are early in their training should 
consider biopsy of subungual lesions with certain red flags  
(Table 1). It is important to diagnose NSCC for early 
intervention. Referral for wide local excision or MMS 
would be ideal. There are data in the literature support-
ing both surgical approaches as being effective; however, 
there are no trials comparing both approaches. Distal 
amputation should be considered as a last resort when 
wide local excision is not reasonable or when MMS fails 
to achieve clear margins, thereby reducing unnecessary 
amputations and patient morbidity.17
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