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Abstract

An 83-year-old man presented vasculitis of the external lateral artery 
of the right index finger, due to allergy to anticoagulants. After the 
vasculitis subsided with steroids, the nail plate began to present 
persistent subungual hemorrhages accompanied by intense pain. 
Perforations on the nail plate were carried out to drain the bleeding, 
to relieve the pain. Despite antibiotic and anti-inflammatory drugs, 
the clinical picture persisted for 1.5 years. In addition, granulation-like 
tissue began to appear subungually, which was progressively detach-
ing a semidystrophic nail plate from its nail bed. Such tissue bled 
easily and increased the pain. The nail plate was surgically removed 
and tissue covering the nail bed was biopsied. Regional lymph nodes 
were normal and pulmonary fields were clear. The third phalanx bone 
failed to reveal any osteolytic lesions or periosteal thickening. Sections 
showed a moderately differentiated keratinizing infiltrating squamous 
cell carcinoma. Patient decided to sustain a finger amputation at 
the level of the second phalanx. In the surgical specimen the tumor 
measured 14 × 11 × 5 mm, third phalangeal bone was not involved 
and surgical margins were tumor free. PAS, Masson trichrome and 
silver methenamine stains did not contribute to modify the original 
diagnosis. Immunostain reactions for AE1-AE3, EMA, E-cadherin and 
β-catenin, were strongly positive, thus confirming the keratinocytic 
nature of the tumor. Immunostains for panHPV were negative and for 
HPV subtype 16 were dubiously positive. Reactions for Ki-67, PCNA, 
P53 and BCL2 were unexpectedly high for a supposedly low-grade 
malignant squamous cell carcinoma. Therefore, they were disregarded 
for supporting ethiology and prognosis. A literature review on the 
subject is presented too. 
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revisión de la literatura
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Resumen

Hombre de 83 años con vasculitis de la arteria lateral externa, del 
dedo índice derecho, causada por alergia a anticoagulantes. Después 
de que la vasculitis remitió con esteroides el paciente comenzó con 
hemorragias subungueales acompañadas de intenso dolor. Se prac-
ticaron perforaciones en la placa ungueal para drenar el sangrado 
y aliviar el dolor. No obstante que se administraron antibióticos y 
desinflamatorios el cuadro clínico persistió por un año y medio. 
Además, un tejido semejante al de granulación comenzó a crecer 
subunguealmente, poco a poco fue despegando del lecho ungueal 
hasta provocar una uña semidistrófica que sangraba fácilmente e in-
crementaba el dolor. Se extirpó la placa de la uña quirúrgicamente y 
se obtuvo biopsia de un tejido que cubría todo el lecho ungueal. Los 
ganglios linfáticos axilares no fueron palpables y los campos pulmona-
res eran normales. La tercera falange ósea no tenía lesiones osteolíticas 
ni engrosamiento perióstico. Los cortes histológicos mostraron un 
carcinoma epidermoide queratinizante, infiltrante, moderadamente 
diferenciado. El paciente escogió someterse a una amputación del 
dedo a nivel de la segunda falange. En la pieza quirúrgica el tumor 
midió 14 × 11 × 5 mm, la tercera falange ósea no estaba infiltrada 
por el tumor y los bordes quirúrgicos estaban libres de tumor. Las 
tinciones de PAS, tricrómico de Masson y methenamina de plata 
no contribuyeron a modificar el diagnóstico original. Las inmuno-
rreacciones para AE1-AE3, AME, E-cadherina y β-catenina resultaron 
fuertemente positivas, confirmando así la naturaleza queratinocítica 
del tumor. Las inmunotinciones contra panVPH fueron negativas y 
para VPH subtipo 16 resultaron dudosamente positivas. Las reacciones 
para Ki-67, PCNA, P53 y BCL2, inesperadamente, resultaron muy 
elevadas para un carcinoma epidermoide que supuestamente tiene 
un grado de malignidad muy bajo. Se les consideró improcedentes 
para determinar la etiología y el pronóstico. Se presenta también una 
revisión de la literatura especializada sobre el tema. 

PALABRAS CLAVE: enfermedad ungueal, vasculitis, carcinoma, cé-
lulas escamosas.
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INTRODUCTION

According to numerous sources, squamous cell 
carcinoma (SCC) is the most common malignant 

tumor of the nail unit (nu) or ungual apparatus. In 
publications, Bowen disease has been frequently 
used as synonym of squamous cell carcinoma 
in situ. The first case was described by Velpeau1 
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in 1850. More than 275 cases of SCC of the 
nail unit have been reported, many of them as 
case reports.2 The most complete and reliable 
information on the subject is available in four 
publications: Lecerf, et al.,2 2013, 51 cases; 
Dalle, et al.,3 2007, 35 cases; Alam, et al.,4 2003, 
21 cases, and Goldminz and Bennett,5 1992, 31 
cases. However, taking into consideration our 
own experience, acquired from a large General 
Hospital with a rich Dermatology Service and 
numerous personal consultations on the subject, 
malignant melanoma of the nail unit, particularly 
subungual melanoma, is by far more frequent 
than SCCnu in Mexico. Thus, between 2010 
and 2017 we studied 25 subungual melanomas 
and only 6 subungual SCCs, which is a 4.1:1 
melanomas to SCC ratio.

Clinical presentation of SCCnu can be variable,2-5 
since it may debut and/or develop mimicking: 
viral warts, onychomycosis, chronic paronychia, 
eczema, oozing, hematoma, subungual abscess, 
chronic osteomyelitis, foreign body reaction, 
pyogenic granuloma, granulation tissue, su-
bungual exostosis, ulceration, trauma-induced 
nail dystrophy, onycholysis, subungual and 
periungual hyperkeratosis, trachyonychia, 
leukonychia, longitudinal melanonychia, lon-
gitudinal erythronychia and a large variety of 
benign and malignant tumors (vide infra). Patients 
often do not give much importance to their tor-
pid, and frequently painless, condition and seek 
medical attention very late in the course of their 
illness. Moreover, the nail plate tends to obscure 
clinical features, hence provoking misdiagnosis 
and delaying proper diagnosis. It is possible for 
subungual tumors to be present for 0.3 to 30 
years prior to diagnosis (mean 6 years).2,4,6

This study describes the clinical and pathological 
features of one case of subungual SCC. Some of 
our findings are compared and contrasted with 
the existing data in the literature. A literature 
review on the subject is presented too.

CASE REPORT

An 83-year-old man, with a history of long-term 
atrial fibrillation, presented different types of 
cutaneous allergies to anticoagulant therapy. 
Moreover, one anticoagulant (acenocoumarol) 
provoked vasculitis of small arteries, including 
the external lateral artery of the right index 
finger. After replacement of such anticoagulant 
by rivaroxaban and by the administration of 
betamethasone, the vasculitis subsided; howe-
ver, the nail plate began to present persistent 
subungual hemorrhages associated to intense 
pain. To alleviate this sustained complication, 
several perforations were carried out on the nail 
plate to drain the bleeding, with only temporary 
relief of the pain. Despite several antibiotics 
and anti-inflammatory drugs, as well as local 
hydrotherapy treatments, the problem persisted 
for over a year and a half. In addition, began to 
grow which appeared to be subungual granula-
tion tissue, which was progressively detaching 
a semidystrophic nail plate from its nail bed. 
This tissue bled easily and caused intense pain. 
Finally, the nail plate was surgically removed and 
the “granulation tissue” covering the nail bed 
was partially electrodesiccated, just after taking 
a generous biopsy. Regional lymph nodes were 
non palpable. X-ray examination failed to reveal 
any osteolytic lesion or periosteal thickening in 
the phalangeal bone (Figure 1); both pulmonary 
fields were clear. Due to the histological diag-
nosis of moderately differentiated keratinizing 
infiltrating squamous cell carcinoma of the 
nail bed, the patient elected to sustain a finger 
amputation at the level of the second phalanx. 

The surgical specimen consisted of the distal half 
of the second phalanx and the third phalanx of 
a finger. The entire nail bed was occupied by a 
verrucous-looking tissue, grayish and friable. 
Proximal and lateral ungual folds as well as hy-
ponychium were unaffected by neoplastic tissue, 
which measured 14 × 11 × 5 mm (Figure 1). 
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Figure 1. Normal phalangeal bones of the right index finger and surgical specimen after fixation.

Dorsal and palmar skin as well as both phalan-
geal bones, did not show any gross abnormality. 
The biopsy diagnosis was confirmed. Most cells 
showed eosinophilic cytoplasm and focal dyske-
ratosis (Figure 2); although some cells had scanty 
clear cytoplasm. Some neoplastic cells and their 
nuclei appeared to be extremely enlarged and 
their chromatin was finely vacuolated (Figure 3), 
striking features which were interpreted as due to 
osmotic changes probably secondary to intense 
and prolonged preoperative hydrotherapy. There 
was extensive hyperkeratosis, which indistinctly 
formed some keratin pearls or large sheets made 
out of multiple stacked layers of partially or who-
lly keratinized flat cells (Figure 4). In general, the 
nuclei exhibited moderate pleomorphism and 
hyperchromatism, as well as abundant abnormal 

mitoses (Figure 2). H&E, periodic acid-Schiff, 
Masson trichrome and silver methenamine stains 
were in agreement with the original histological 
diagnosis. Immunohistochemical reactions for 
AE1-AE3 (Figure 3), EMA, E-cadherin (Figure 5A) 
and β-catenin (Figure 5B), were strongly positive, 
confirming the keratinocytic nature of the neo-
plasia. However, immunostains for all subtypes 
of papillomaviruses (panHPV) were negative and 
for HVP-16 were dubiously positive. Moreover, 
the results of Ki-67, PCNA, P53 and BCL2 were 
unexpectedly diffusely and strongly positive, 
thus giving very high indexes, for a supposedly 
low-grade malignant squamous cell carcinoma. 
After repeating the reactions, we considered 
these results as non-contributory to establish a 
possible etiology and prognosis.
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Figure 2. A-B) Pleomorphic and multinucleated neoplastic keratinocytes with abnor-
mal mitotic figures (H&E).

Figure 3. A) Keratin pearl formed by concentric neoplastic cells; B) giant cells endowed 
with monstrous nuclei, which cytoplasms are labeled with AE1-AE3.
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Figure 4. A-B) Different size and shape of keratin pearls among neoplastic cells (H&E).

Figure 5. A) Giant cells endowed with monstrous nuclei, wich cytoplasms are 
labeled with AE1-AE3; B) keratin pearl formed by concentric neoplastic cells.
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DISCUSSION

Despite its apparent anatomical simplicity, the 
nail unit is a relatively complex structure.5,7-9 The 
nail plate is bordered by the proximal nail fold 
or eponychium, by both lateral folds or grooves 
and distally by the hyponychium. Underneath 
the nail plate is located the nail bed which pro-
ximally blends with the ungual matrix. All of 
these structures are of undisputed keratinocytic 
nature.5,7,8 Except for the nail plate, “quiescent” 
dendritic melanocytes are intercalated among 
keratinocytes.8 The type of keratinization of these 
epithelial structures is not the same. For instance, 
Perrin, et al7 have shown, with morphological 
and immunohistochemical evidence, that nail 
matrix and isthmus patterns of keratinization 
are similar to hair follicles keratinization pat-
tern. Thus, in onychomatricoma such unusual 
keratinizing pattern occurs.7 In between the 
nail bed and nail matrix and the underlying 
phalangeal periosteoum, there is a mesenchymal 
loose connective tissue endowed with abundant 
fibroblast-like cells (onychofibroblasts), which 
alternate with a rich vascular plexus (including 
numerous glomus bodies) and specialized nerve 
structures (sensorial corpuscles of Meissner’s and 
Vater-Pacini).5,9 This stratum has been referred to 
as onychodermis or specialized nail mesenchy-
me.9,10 There is no subcutaneous adipose tissue 
underneath the onychodermis; closeness of the 
nail bed to underlying periosteum seems to ex-
plain the sluggish radial spread of nail bed SCCs.

Although the nail unit is somewhat limited as for 
the variety of tissues involved in its histological 
constitution (id est, it lacks skin appendages), 
the number and type of tumors arising from such 
structure is astonishing. Thus, tumors like nevus,8 
glomus tumor, subungual epidermoid cyst, 
subungual chondroma, subungual osteochon-
droma, giant-cell tumor, fibroma, fibrokeratoma, 
eccrine poroma, viral wart (verruca vulgaris), 
onychopapilloma, onychomatricoma, (encom-

passing onychocytic matricoma and onychocytic 
carcinoma7,8,10), onycholemmal carcinoma,11 
subungual keratoacantoma, Bowen disease, ve-
rrucous carcinoma, SCC, basal cell carcinoma, 
in situ and infiltrating melanoma8 and metastatic 
tumors chiefly from lung and breast, have been 
described.2-5,8,10-13 Except for warts, pigmented 
nevi, melanoma, pigmented Bowen disease and 
glomus tumor, none of the other tumors has a 
particularly distinctive clinical manifestation.

SCCnu occurs more frequently in men than in 
women2,3 (from 2:1 to 3:1). The tumor has an age 
range between 19 and 94 years, peak incidence 
within 50 and 69 years, and mean age 61 years.5 
Evolution time has varied enormously, durations 
from 15 days to 39 years have been observed; 
the mean delay to the first medical consultation 
was 6 years.2 The fingernails are more frequently 
affected (80% to 98%) than toenails.2,3,12 The right 
hand develops nail tumors more frequently than 
the left. In the right hand, according to Lecerf, 
et al2 and Alam, et al,4 the second and third fin-
gers are more frequently involved. Although, for 
Dalle, et al3 the most frequently involved finger 
was the thumb (50%). Most subungual tumors 
affect a single finger (96%) and the remainder 
4% may be polydactylous.2 A case with 6 fin-
gers involved was described by Goldberg and 
Robins,13 although the patient had sarcoidosis 
and had received prolonged corticosteroid the-
rapy. The masked malignant nail tumors which 
mimic inflammatory or reactive benign lesions, 
delay proper diagnosis and propitiate subsequent 
partial or total nail loss and a local destructive 
evolution. It cannot be overemphasized, that 
symptomatology of SCCnu is scanty and con-
fusing, as it is frequently mistaken for multiple 
inflammatory and reactive lesions as well as a 
long list of neoplasias (vide supra). However, 
Lecerf, et al2 in their 51 patients found that a 
warty appearance (47%), hyperkeratosis (63%), 
onycholysis (49%), oozing (25.5%) and nail plate 
destruction (23.5%) were the most frequent ma-
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nifestations. Goldminz and Bennet,5 on the other 
hand, stated that most patients present a red, 
scaly, poorly defined painful plaque of long dura-
tion. Tumors are usually small and thin, although 
4 out of 21 cases of Alam, et al4 measured more 
than 4 cm. Consequently, most patients show 
stage TI disease.5 It has been repeatedly stated 
that SCCnu is not especially painful, since pain 
occurs in only 10% of cases,2 although in our 
patient excruciating pain was the most outstan-
ding symptom. Definitive diagnosis should be 
established by means of a direct biopsy, even if 
the procedure means to take a punch biopsy or 
an incisional biopsy through the nail plate.2-6,8,12

Treatment for patients with SCCnu has varied 
amply. Since most tumors are variants of SCC, 
the treatment of choice depends on the in situ 
or invasive nature of tumors. Bowen´s disease or 
carcinoma in situ has been treated in multiple 
ways, including: curettage and electrosurgery, 
cryosurgery, photodynamic therapy, bleopunctu-
re and imiquimod, Mohs micrographic surgery 
alone or combined with cryosurgery and/or 
followed by topical application of 5-fluorouracil 
and/or imiquimod.2-6,12-14 Fortunately, infiltrating 
SCCs of the nail bed are usually low-grade ma-
lignancies and metastases are uncommon.14,15 
Thus, infiltrating carcinomas have been treated 
also with Mohs micrographic surgery alone or 
combined with chemotherapy, or with in bloc 
ablation of the nail unit, with almost as good 
results as with in situ carcinomas.12 Radiation 
therapy has been advocated as a conservative 
treatment for unresectable SCCnu; however, it 
has been recognized that this therapeutic ap-
proach can produce bone necrosis.15,16

Lecerf, et al.2 in their 51 patients, treated with 
Mohs micrographic surgery, found a 28.5% 
recurrence rate; while Dalle, et al3 had a 56% 
recurrence rate applying the same surgical pro-
cedure. The different results were due to the fact 
that 63% of Lecerf, et al2 SCCs were in situ; whe-

reas 89% of Dalle, et al3 35 patients had invasive 
SCC. At any rate, frequency of recurrence is very 
high (28.5%-56%), and such high incidence of 
recurrence has been attributed to the fact that 
SCCnu may be HVP-associated and to possible 
persistence of oncogenic HVP at the surgical 
margins or to incomplete tumor removal4,14 (vide 
infra). Other possible cause for local recurrence, 
we believe, can be attributed to involuntarily 
implanting tumor cells in the wound during 
surgery, because the surgical specimen is very 
small and consequently it is difficult to mani-
pulate during surgery. Amputation in between 
two interphalangeal joints is required for SCCs 
that have invaded bone and for those which 
had given metastases.2,5,12-15 Deep invasion and 
bone destruction can occur between 18 and 
60% in invasive SCCs,5,15 which seems very high 
to us. Relapse rate after amputation was 16.6% 
in 6 cases.3 Nevertheless, prognosis for both in 
situ and invasive SCCnu is very good, because 
metastases are infrequent (4%) with less than 
10 cases reported and only 3 deaths attributed 
to SCCnu.2-4 However, patients with SCCnu due 
to ionization radiation or inherited dermatologic 
disorders have a worse prognosis, since they 
have more rapidly progressing local disease and 
a higher incidence of metastases.2-6,12 Therefore, 
we opine that these two groups should be con-
sidered as entities apart.

There are some inherited dermatologic disor-
ders, such as: ectodermal dysplasia, dyskeratosis 
congenita and dystrophic epidermolysis bu-
llosa, which are well documented risk factors 
for SCCnu.12 Likewise, ionizing radiation, well 
recognized in old time radiologists, oral expo-
sure to arsenic or pesticides, unusual contact 
with tar and oil derivatives, as well as immune 
suppression (AIDS and organ transplantation), 
are other identified risk factors.2,4,13,15 Trauma, 
actinic damage, chronic paronychia and other 
inflammatory conditions, have been considered 
too as risk factors for SCCnu, although without 
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much support.14,15 The association of warts, spe-
cifically viral warts, with malignant neoplasias 
of the nail unit has been persistently suspected, 
although initially without sufficient scientific 
support. Finally, in our days there is extensive 
scientific evidence to propose and accept a viral 
etiology for in situ and infiltrating SCCnu2,4,6,12-5,17 
as the family of human papillomaviruses (HPV) 
has been implicated, not only for SCCnu but also 
for many other carcinomas of multiple locations. 
The HPV subtypes which have been isolated are: 
2, 11, 18, 26, 31, 34, 35, 52, 54, 56, 58, 61, 62, 
and 73, specially subtype 16, which has been 
identified in 74%-94% of cases. In 10% of 72 
digital SCCs, the patients had an antecedent of 
genital dysplasia or carcinoma containing the 
same HVP subtype as the digital carcinoma. The-
se findings suggested to Dalle, et al,3, Alam, et al4 
and Nasca, et al12 that the genital-digital trans-
mission was the mechanism of tumorigenesis. 
In our case the results of immunohistochemistry 
for panHPV and for HPV-16 were negative and 
dubious, respectively. These unreliable results 
were due, we suppose, to severe osmotic damage 
to the tissue.

The patient of this publication has been a practi-
cing pathologist for more than 65 years. Because 
he was a very active surgical pathologist, with 
undue frequency handled formaldehyde-fixed 
surgical specimens with bare hands. Moreover, 
because of his longstanding interest in cervico-
uterine carcinoma he manipulated, also with 
bare hands, innumerable cervical cones and hys-
terectomy specimens having HPV infection and/
or carcinoma in situ and/or infiltrating cervical 
carcinomas associated to HPV. Let consider now: 
formaldehyde is a well-recognized carcinogen, 
by inhalation of its vapors and cutaneous ab-
sorption provoking nasopharyngeal cancer and 
myeloid leukemia; however, it seems possible 
that intensive cutaneous exposure to formalde-
hyde may cause sufficient DNA mutations in 
the nail unit epithelia to provoke malignancies. 
Likewise, handling surgical specimens with HVP 

infection and/or cervical cancer may be a form 
of acquiring initially an infection with HVP in 
the nail unit epithelia, followed years later by 
a SCCnu. Acknowledging beforehand: these 
are just scientific observations and hypothetical 
proposals, not proven facts.
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