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ARTICLE INFO ABSTRACT

Level of Clinical Evidence: 4

Digital fibrokeratoma (DF) is an uncommon, benign, soft tissue tumor. It usually occurs sporadically in adult males,
and its recurrence is rare when treated by means of surgical removal. To the best of our knowledge, we report here

f,(g‘{gds' the first case of recurrent female familial DF. The mother’s first DF, on her right hallux, was removed when she was
excision 32 years of age, and her second fibrokeratoma, on the left fifth toe, was removed when she was 49 years of age,
heredity and then relapsed 3 years later. The daughter’s first DF, on her left fifth toe, was excised when the daughter was
pathology 24 years of age and recurred 1 year later. Both the mother’s and daughter’s recurrent lesions were surgically
toes excised and pathologically diagnosed as DF. Because both the mother’s and daughter’s DF occurred at relatively

tumorigenesis

early ages, we believe that genetic factors might play a role in the tumorigenesis of DF in this family.
© 2019 by the American College of Foot and Ankle Surgeons. All rights reserved.

Digital fibrokeratoma (DF) was first established as a clinical entity
in 1968 (1). It is a rare, benign, firm, solitary, fibrous lesion, com-
monly presenting in the acral portions of the extremities. It most fre-
quently occurs in fingers and toes but is also found in the soles,
heels, palms, and other sites (1—4). In feet, it mainly localizes to the
great toe (3,5), whereas occurrences on other toes, especially on fifth
toe, are rare (5,6). The tumor usually occurs sporadically and pre-
dominantly in adult males (4). There are no known racial differences,
as cases have been reported in different populations (7,8). Although
it is a benign lesion, it does not regress spontaneously, and therefore
surgical excision is required (9,10). Recurrence after excision is
uncommon (8). To the best of our knowledge, we report here
the first recurrent familial fibrokeratoma on the left fifth toe, found
in both mother and daughter. Because both mother and daughter
had experienced recurrence after excision of DF on the same toe,
the development of the lesion in these patients may be associated
with heredity, and we present this report to raise awareness of the
condition.
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Case Reports
Case 1

A 52-year-old white female presented for evaluation of a symptom-
atic growth on her left fifth toe, the lesion having been present for
3 years. Her medical history included depression, anxiety disorder,
bipolar disorder, anemia, and hypothyroidism.

She had minimal pain with the left fifth toe lesion, except when
direct pressure was applied to the area. The pain was also aggravated
by contact during standing and walking, and her shoes consistently
showed an uneven wear pattern, in which they contacted the left fifth
toe and quicker than usual breakdown at this site. She described a his-
tory of another similar lesion that she experienced at the same site
when she was 49 years of age, which was excised by her dermatologist
(no pathology was available after inquiry for the same). Moreover,
when she as 32 years of age, a firm, white tissue mass, measuring
8 x 2 x 2 mm, was removed from the medial periungual area of her
right great toe, which was diagnosed pathologically as an acquired
(acral) DF.

Physical examination revealed that only one half of the left fifth toe-
nail remained along the medial aspect, and the lateral aspect of the nail
bed had 3 stalk-like masses protruding from the nail bed, beneath the
proximal nail fold (Fig. 1). The 3 masses measured 6 x 3 x 3 mm,
4 x3x3 mm, and 2.0 x 1.2 x 1.2 mm, respectively. Each mass was
firm, flesh-colored, and without active drainage, and they were tender
on palpation. Three radiographic views of left foot did not show any
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Fig. 1. Surgical picture of the mother’s digital fibrokeratomas showing 3 different sized,
skin colored, firm, protruding stalk-like masses from the fifth nail bed.

signs of osseous erosion, fracture, subluxation, dislocation, or osseous
involvement (Fig. 2). After discussion with the patient, including review
of the suspected diagnosis of DF, treatment options, and prognosis, the
decision was made to excise the lesions.

At the time of the surgery, the patient’s left fifth toe was prepped
with iodophor and anesthetized with local injection of 0.5% bupivacaine
with epinephrine diluted 1:200,000. An incision around the bases of the
3 tumor stalks was made and revealed that the bases of each were not

Fig. 2. Anteroposterior radiograph images of the left feet from both mother (A) and
daughter (B) revealing no signs of acute fracture, subluxation, dislocation, osseous ero-
sion, periosteal reaction, or destruction on the left fifth toes. Mother’s radiograph (A)
showing adductovarus hammertoe contracture on the left fifth digit (arrow).

connected with any underlying osseous tissues. The 3 tumors were
totally separated from adjacent tissues, using a curette, and completely
removed and placed in 10% buffered formalin for fixation and patholog-
ical examination. Subsequent hematoxylin and eosin sections showed
3 polypoid structures, with hyperkeratotic epidermis, and a central core
of fibrovascular tissue and dilated vessels beneath the epidermis, but
without adnexal or neural structures (Fig. 3). The proliferated fibro-
blasts, collagen, and vascular vessels were bundled together and aligned
perpendicularly to the surface of the epidermis. The 3 masses had simi-
lar morphologies, and each was diagnosed as a DF. After the surgery,
the patient healed unremarkably with no sign of lesion recurrence at
12 months postoperatively.

Case 2

The 25-year-old daughter of the earlier mentioned patient pre-
sented with a recurrent mass on her left fifth toe, present for ~5 years.
One year earlier, a dermatologist had removed the growth, which was
identified clinically as DF, and the base of the lesion was treated with a
laser to eradicate tumor. This treatment did not resolve the problem, as
itreturned and was larger and more painful than it had been previously.
The pain increased, gradually, to a level of 8 on a 0-to-10 scale (0=no
pain, 10 =most severe pain), and it was aggravated by standing and
walking, with nothing providing relief. The patient wore appropriately
fitted shoes. Her medical history was significant for gastroesophageal
reflux disease, headaches, migraines, seizures, and epilepsy.

Physical examination revealed that only one third of the nail plate
on the left fifth toe was present along the lateral nail fold, with the
remainder of the toenail absent and with a fleshy, solid, firm, soft tissue
mass measuring 7 x4 x 3 mm, with a slightly raised cauliflower
appearance and a dry, crusty, hemorrhagic appearance. The lesion was
painful on palpation. The remainder of her neuromuscular exam was
within normal limits. Radiographs of her involved foot failed to reveal
osseous involvement or any other pathologic changes (Fig. 2). After con-
sideration of the treatment options, the mass was surgically removed
using the same procedure as was used to treat her mother’s left fifth toe
lesion.

Histologically, the surface of the lesion displayed epidermal hyper-
keratosis and acanthosis. No dysplastic changes or mitotic figures were
noticed. The underlying skin featured proliferation of fibroblasts and
collagen fibers forming thick, dense, closely packed bundles arranged
vertically, perpendicular to the surface of the skin. Marked vascular pro-
liferation was found in parallel with the collagen bundles (Fig. 3). The
morphological changes were consistent with a diagnosis of DF. After
the surgery, the patient healed unremarkably with no sign of lesion
recurrence at 11 months postoperatively. After discussion of the poten-
tial benefits of added information regarding the genetic nature of the
etiology of the lesion, the daughter and her mother both declined to
pursue genetic testing.

Discussion

In this report, we describe the clinical presentations, histopathology,
and treatment of what we believe to be the first reported cases of recur-
rent, familial, acral DF occurring in a mother and daughter. The unique-
ness of this report is that both the mother and daughter presented with
their first mass at the early ages of 20 to 30 years, and the daughter’s
first and the mother’s second DF recurred on the left fifth digit 1 to
3 years after the initial surgical removal.

Clinically, DF usually presents as a solitary, fleshy mass, <1 cm in
diameter. Variants including multibranched rod-like nodules (11,12),
and giant DF >1 cm in diameter have also been described (7). Here, we
reported another variant with 3 stalk-like, firm, flesh-colored masses
protruding from the nail bed, beneath the proximal nail fold.
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Histologically, DF is characterized by proliferation of fibroblasts and col-
lagen fibers in the dermis, with epidermal acanthosis. According to the
different components of stromal tissues, Kint et al (2) further divided
DF into 3 different types: type I, densely and closely packed thick colla-
gen bundles with elastic fibers forming a core arranged longitudinally
to the surface of the hyperkeratotic epidermis and numerous capillaries
in the dermis; type II, increased number of fibroblasts but reduced elas-
tic fibers; and type III, poor cellular structure with edematous changes
and a lack of elastic fibers (2). In our report, the mother’s tumor was
classified as type I and the daughter’s as type II.

Although DF is a benign lesion, it needs to be differentiated from
other lesions, including Koenen’s tumor, rudimentary supernumerary
digit, acrochordon, cutaneous horn, verruca vulgaris, pyogenic granu-
loma, eccrine poroma, fibroma, dermatofibroma, superficial acral fibro-
myxoma, and more severely, squamous cell carcinoma and aggressive
digital papillary adenocarcinoma. Clinical presentations, pathological
examinations, and immunohistochemistry with different biomarkers
can aid in making an accurate diagnosis.

The recurrent DFs from both mother and daughter, and the daugh-
ter's medical history with epilepsy, also raised concern for the differen-
tial diagnosis of tuberous sclerosis complex (TSC) in this family. TSC is
an autosomal dominant genetic disease caused by mutations of either
TSC1 or TSC2 gene encoding hamartin and tuberin, respectively. Hamar-
tin and tuberin form complexes involved in regulating cellular growth
and division. Dysfunctions of either TSC1 or TSC2 lead to multiple organ
disorders (13). TSC is most often diagnosed at an early age (infants and
children) (14). Koenen’s fibroma, one of the major manifestations of
TSC, most often involves at least 2 digits and is histologically character-
ized by prominent stellate atypical myofibroblasts, rich ectatic blood
vessels, and a lack of epidermal changes (15), which differentiates it
from fibrokeratoma. In the patients who we described in this report,
the physical examinations did not reveal facial angiofibromas, shagreen

50x T 00x

Fig. 3. Hematoxylin and eosin microfilms showing morphology of the digital fibrokeratoma from both mother (4, B, C) and daughter (D, E, F) at different magnifications. Note the hyper-
keratosis and acanthosis in the epidermis and highly proliferated fibrovascular tissues bundled together in the dermis, which were arranged longitudinally to the axis of the masses.

patches, or adenoma sebaceum (16), and there were no other major
symptoms; therefore, the diagnosis of TSC was unlikely. However, the
possibility of TSC could not be completely excluded because both
patients declined to do any genetic testing.

The pathogenesis of DF is not clear. It is suggested that trauma,
repeated contact pressure, infection with Staphylococcus aureus, and
increased expression of factor Xllla in tumor tissues, which drives the
proliferation of fibroblasts, may be involved in the development of DF
in some cases (1,17—19). In our case report, the mother’s shoes were
worn unevenly and easily broken down, suggesting that repeated pres-
sure may be associated with the formation of the tumor in the mother.
In this report, the mother had her first DF removed on her right hallux
at 32 years of age, and the second DF on her left fifth toe was removed
when she was 49 years of age, whereas the daughter had her first DF on
her left fifth toe removed when she was 24 years of age. Both the moth-
er’s and daughter's DFs on their left fifth toes were recurrent after surgi-
cal excision. Because both mother and daughter presented with DF, at
relatively early ages, we believe that genetic factors were likely strongly
influential in these cases. Genetic tests, including next-generation gene
sequencing, could potentially reveal the genes responsible for the
tumorigenesis of DF. Such tests, however, were not obtained for either
the mother or daughter described in this report.
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