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ABSTRACT

Cellular digital fibroma is a benign fibrous
lesion that typically occurred on either a finger
or a toe. Cellular digital fibroma was introduced
as a distinctive cluster of differentiation 34
(CD34)-positive lesion in July 2005. Cellular
digital fibroma has been described in 20
patients: 12 men and 8 women. The patients
ranged in age from 27 to 83 years old (median,
52 years old) at diagnosis. The tumor had been
present from 2 months to 2 years (median,
11 months) prior to seeking medical attention.
The cellular digital fibroma was usually slowly
growing and asymptomatic; there has been no
prior history of trauma at the tumor site. The
lesion typically presented as either an erythe-
matous or a flesh-colored, solitary papule of

5 mm or smaller. It frequently occurred on
either the dorsal, lateral or ventral side of a
digit. Yet, some of the lesions were located on
the nail fold of the digit. Cellular digital fibroma
shows a prominent cellular proliferation of
spindle-shaped fibroblasts, without any atypia
or mitoses, that extends from the papillary into
the upper reticular dermis; diffuse and strongly
positive CD34 staining is present throughout
the entire tumor. There is no erosion by the
tumor of the bony phalanx. Other acral tumors,
such as superficial acral fibromyxoma (which
also has diffuse strongly positive CD34 staining)
and acquired digital fibrokeratoma (which is
either CD34-negative or only focal CD34 posi-
tive), are in the clinical and pathologic differ-
ential diagnosis of cellular digital fibroma.
Conservative complete excision is the treatment
of cellular digital fibroma; however, even for
tumors that have only been partially removed
during biopsy, recurrence has not been
observed. In conclusion, cellular digital fibroma
is a unique CD34-positive acral lesion of the
distal fingers and toes whose diagnosis requires
correlation of the clinical morphology and the
pathologic features of the tumor.
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Key Summary Points

Cellular digital fibroma is a distinctive
CD34-positive benign lesion of the distal
fingers and toes whose diagnosis requires
correlation of the tumor’s clinical
morphology and the pathologic features
in order to exclude other acral tumors in
the differential diagnosis such as
superficial acral fibromyxoma and
acquired digital fibrokeratoma

Cellular digital fibroma presents as a slow-
growing, typically asymptomatic,
erythematous or flesh-colored, small
(usually less than 5 mm), solitary papule
that is located either on the dorsal, lateral,
or ventral side of a digit or the digit’s nail
fold

Cellular digital fibroma shows a dense
collagenous dermal stroma with a
prominent cellular proliferation of
spindle-shaped fibroblasts extending from
the papillary dermis into the upper
reticular dermis; the overlying epidermis
shows compact orthokeratosis and
acanthosis—with or without an epithelial
collarette extending into the dermis and
surrounding the tumor

Cellular digital fibroma shows diffuse and
strongly positive CD34 staining, positive
vimentin staining, and focal positive
factor XIIIa staining; they do not stain
with epithelial membrane antigen (EMA),
S100, desmin, muscle-specific actin,
smooth muscle actin, and tryptase

The treatment of cellular digital fibroma is
conservative complete excision; however,
recurrence has not been observed even
after partial tumor removal

INTRODUCTION

Cellular digital fibroma is a benign fibrous
lesion that has been described in 20 individuals.
Clinically, it typically appears as an asymp-
tomatic small papule either on the side of the
digit or on the nail fold. Pathologically,
extending from the papillary dermis into the
upper reticular dermis, the lesion shows short
intersecting fascicles of spindle-shaped fibrob-
lasts oriented either parallel to the epidermis or
in a haphazard manner accompanied by a
variable dense dermal collagen, subtle vascu-
larity and minimal to no myxoid component;
there is diffuse strongly cluster of differentiation
34 (CD34)-positive staining of the tumor.

The purpose of this paper is to summarize
the features of cellular digital fibroma (Tables 1
and 2) [1–6]. This article is based on previously
conducted studies and does not contain studies
with human participants or animals performed
by any of the authors. However, the patient
signed a consent providing permission for
including the clinical photographs in this
article.

DISCUSSION

History

In July 2005, a unique subset of digital fibromas
that were composed of CD34-postive slender
spindle cells was introduced by McNiff et al.
from New Haven, Connecticut [3]. In their
study, they also referred to a consultation case
provided by Dr. Michael B. Morgan from
Tampa, Florida that had been published more
than 3 years earlier, in February 2002 [4]; they
considered this patient’s tumor to have patho-
logic features that were remarkably similar, and
possibly identical, to the lesions from the 14
cases that they were describing [3]. McNiff et al.
expressed concern regarding the fibroma since 2
of the lesions initially prompted them to con-
sider the diagnosis of dermatofibrosarcoma
protuberans [3]. The investigators designated
these benign acral tumors as cellular digital
fibromas [3].
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Nearly one and a half years later, in
November 2006, Guitart et al. confirmed that
the lesion could easily be misdiagnosed as a
dermatofibrosarcoma protuberans [7]. However,
this group of researchers questioned whether
McNiff et al.’s cellular digital fibroma was dif-
ferent from an essentially identical case that

they had diagnosed as a superficial acral
fibromyxoma in the past. They concluded not
only that awareness of this entity was impor-
tant, but also that it would be necessary to
determine if indeed the cellular digital fibroma
and the superficial acral fibromyxoma were
different conditions [7].

Table 1 Characteristics of men with CD34-positive cellular digital fibroma

C Agea (yr) Dur (mo) Pain Sizeb (mm) Sitec CD99 EMA Factor XIIIa S100 Recurd (mo) Ref

1 27 12 Slt 10 FR2 NP NP NP NP NS 1

2 38 6 None 5 HR2 – NP NP – No (18) 2

3 42 NS NS NS HR3 NP e ?f e g 3C8

4 47 NS NS NS HR1 NP e ?f e g 3C7

5 51 NS NS NS HLh NP e ?f e g 3C5

6 53 2 NS 5 FRi NP NP – – NS 4

7 55 24 NS NS HR2 ?j – NP – No (18) 5

8 56 NS NS NS HRk NP e ?f e g 3C4

9 60 10 None 5 HR2 NP – – – No (18) 6

10 61 18 None 5 FL1 NP – ?l – No (5) CR

11 67 NS NS NS HR3 NP e ?f e g 3C1

12 82 NS NS NS FL1 NP e ?f e g 3C12

C case, CD cluster of differentiation, CR current report, Dur duration that cellular digital fibroma was present prior to
diagnosis, EMA epithelial membrane antigen, F foot, H hand, L left, mm millimeters, mo months, NP not performed, NS
not stated, R right, Recur recurrence, Ref reference, Slt slightly painful on palpation, yr years, - negative, ? positive
a The age of the patient when the cellular digital fibroma was diagnosed
b The size is the measurement of the greatest dimension of the cellular digital fibroma
c The site of the cellular digital fibroma is described by either the hand (H) or the foot (F), the left (L) or right (R) side, and
the specific digit: 1, thumb or great (or first) toe; 2, index finger or second toe; 3, middle finger or third toe; 4, ring finger or
fourth toe; 5, baby (or pinky) finger or little (or fifth) toe
d The number of months after diagnosis and treatment that follow up examination was performed and no clinical
recurrence was observed
e The study by McNiff et al. [3] included six men and eight women; five of the 14 cases were evaluated for EMA and S100
and were found to be negative
f Factor X111a labeled only scattered spindle or stellate cells
g The study by McNiff et al. [3] included 6 men and 8 women. The two patients who returned for clinical follow up had no
evidence of disease; the other 12 patients did not return for follow-up examination
h The exact site of the cellular digital fibroma was not described
i The cellular digital fibroma was located on the dorsum of the foot
j Focal positivity for CD99 was observed
k The cellular digital fibroma was located on the palm
l Only a few cells were observed to show positive staining for factor XIIIa
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In their reply to Guitart et al., McNiff et al.
acknowledged the similarities between the two
tumors—specifically that both were acral
lesions defined by delicate CD34-positive spin-
dled cells in a variable stroma [8]. However,
McNiff et al. emphasized important differences
between the two tumors [8]. In contrast to the
cellular digital fibroma, the superficial acral
fibromyxoma tended to involve the nail matrix,
had a distinctly more myxoid stroma with less
cellularity and increased vascularity, and often
stained positive with epithelial membrane
antigen [8].

Since McNiff et al.’s seminal paper [3], we
have been able to identify four additional case
reports of cellular digital fibroma [1, 2, 5, 6]. The

origins of the reports were world-wide; they
were published in journals from Argentina [1],
Korea [2], Spain [5], and the United States of
America [6]. In addition, in this paper, we con-
tribute one more case of cellular digital fibroma;
hence to the best of our knowledge, this brings
the total number of patients in whom a cellular
digital fibroma has been described to 20
individuals.

Nomenclature

In 2002, four dermatopathologists offered their
opinion on a spindle cell CD34 ? dermal pro-
liferation provided by Dr. Morgan. The lesion
was a solitary 5 mm dome-shaped papule on the
dorsum foot of a 53-year-old man. There had
been no previous trauma or surgery to the site
and the lesion developed over a 2 month per-
iod. The spindle and stellate cells of the papule
stained with antibody to vimentin; however,
they did not stain with antibody to actin, des-
min, factor XIIIa, S-100 or tryptase [4].

Dr. Pitha suggested that the neoplasm be
given a generic designation: dermal myxoid
fibroma with the descriptor of CD34 positivity.
Dr. Smoller (who discussed the case with Dr.
Horn) favored the lesion to represent a benign
neoplasm of the follicle-associated mes-
enchyme. Dr. Somach believed that the tumor
was a benign, yet undefined, proliferation of
periadnexal CD34 ? dendritic cells associated
with a subtle induction of epithelial strands.
And Dr. McCalmont considered the tumor to be
a benign dermal spindle cell proliferation with
avid CD34 positive dendritic cell expression of
the type conspicuous in the adventitial dermis.
Other diagnoses that were submitted by the
group of consultants included dermatofibrosar-
coma protuberans, neurofollicular hamartoma,
neurothekeoma and sclerotic fibroma [4].

Three years later, in 2005, McNiff et al.
decided that the tumor submitted for consul-
tation by Dr. Morgan in 2002 was similar, if not
identical, to the 14 cases they presented as cel-
lular digital fibroma [3]. In 2006, the group also
offered the name ‘nonmyxoid fibromyxoma’
[8]; however, this term did not gain acceptance.
Similarly, in 2019, Mancuso et al. suggested that

Table 2 Characteristics of women with CD34-positive
cellular digital fibroma

Case Agea Siteb References

1 33 years Foot, Left: 1 3, case 6

2 37 years Foot, Left: 2 3, case 2

3 40 years Hand, Right: 4 3, case 11

4 45 years Foot, Right: 2 3, case 9

5 50 years Foot, Leftc 3, case 10

6 53 years Hand, Right: 2 3, case 13

7 77 years Hand, Left: 1 3, case 3

8 83 years Hand, Right: 3 3, case 14

The study by McNiff et al. [3] included six men and eight
women. All of the cases showed Factor XIIIa to label only
scattered spindle or stellate cells. Five of the 14 cases were
evaluated for EMA and S100 and were found to be neg-
ative. The two patients who returned for clinical follow up
had no evidence of disease; the other 12 patients did not
return for follow-up examination
a The age of the patient when the cellular digital fibroma
was diagnosed
b The site of the cellular digital fibroma is described by
either the hand or the foot, the left or right side, and the
specific digit: 1, thumb or great (or first) toe; 2, index
finger or second toe; 3, middle finger or third toe; 4, ring
finger or fourth toe; 5, baby (or pinky) finger or little (or
fifth) toe
c The exact site of the cellular digital fibroma was not
described
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a cellular digital fibroma was a mucin-poor
superficial acral fibromyxoma [9].

However, since McNiff et al.’s original paper
[3], the 5 subsequently published cases (in-
cluding this report) of this entity have referred
to the tumor as a cellular digital fibroma.

Epidemiology

To the best of our knowledge (and including
the individual presented in the legends of
Figs. 1, 2, 3 and 4 in this manuscript), cellular
digital fibroma has been described in 20
patients: 12 men and 8 women (Tables 1 and
2) [1–6]. Hence, the ratio of men to women
was 1.5:1.0.

The onset age of cellular digital fibroma
ranged in men from 27 to 82 years old (median,
54 years old; mean, 53 years old). In women,
the onset age ranged from 33 to 83 years old
(median, 48 years old; mean, 52 years old).
Overall, the age ranged from 27 to 83 years old
(median, 52 years; mean, 53 years).

Duration

The duration that the cellular digital fibroma
was present prior to diagnosis was described in 6
men. It ranged from 2 months to 2 years. The
median duration was 11 months and the mean
duration was 1 year.

Symptoms

A specific comments stating that the cellular
digital fibroma was asymptomatic was only
mentioned for the patient in this paper and 2
other men [2, 6]. A larger cellular digital fibroma
on the proximal nail fold the right second toe of
a 27-old-man was slightly painful on palpation
[1]. The presence of symptoms was not descri-
bed for any of the other patients with a cellular
digital fibroma. This is in contrast to patients
with superficial acral fibromyxoma in whom
from 10% (4/41) [10] to 31% (5/16) [11] to 41%
(19/46) [12] presented with painful tumors
[13, 14].

Fig. 1 Clinical presentation of a cellular digital fibroma on
the left great toe. Distant (a, c) and closer (b), plantar (a,
b) and lateral (c) views of a new asymptomatic flesh-
colored 5 mm papule on the lateral side of the left great toe

of a 61-year-old man. The lesion had been present for
18 month and had been enlarging slowly until it stopped
growing 4 months ago. There had been no trauma to the
site
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Cellular digital fibroma is usually not pre-
ceded by trauma to the area [4, 5]. It is a slow
growing lesion. It starts as a small papule and
gradually increases in size. The cellular digital
fibroma on the toe of the patient in this paper
stopped enlarging after developing to its full
size.

Location

The location of the cellular digital fibroma was
available for all of the 20 patients (Tables 1, 2
and 3) [1–6]. It characteristically occurred either
on the hands (12 patients) or the feet (8
patients). The cellular digital fibroma was loca-
ted on hand of 8 men (with 7 on right and 1 on
the left) and the foot of 4 men (with 2 on the
right and 2 on the left). The cellular digital
fibroma was located on hand of 4 women (with
3 on right and 1 on the left) and the foot of 4
women (with 3 on the left and 1 on the right).

Cellular digital fibroma usually appears on
the digits [3]. Often, it was located on the dorsal
[6], lateral (similar to the patient in this report),
or ventral [2] side of the digit. However, some of
the cellular digital fibroma developed in the
periungual nail fold [1, 5].

The cellular digital fibroma on the hands
most frequently occurred on the thumb (3
patients), index finger (3 patients) and middle
finger (3 patients); 1 patient had her lesion on
the ring finger. The foot lesions most frequently
occurred either on the great toe (3 patients) or
the second toe (3 patients). The location of the
cellular digital fibroma on a 50-year-old
woman’s left foot and another on a 51-year-old
man’s left hand were not described [3].

Ectopic cellular digital fibroma refers to a
lesion that did not occur on the digit. A cellular
digital fibroma was located on the right palm of
a 56-year-old man and another cellular digital
fibroma developed on the dorsum of the right
foot of a 53-year-old man [3, 4]. Therefore, the

Fig. 2 Microscopic features of a cellular digital fibroma
that was present on the left great toe of a 61-year-old man.
Distant (a) and closer (b–d) views of the cellular digital
fibroma show characteristic pathologic features. The
hematoxylin and eosin (a–c) stained sections show
compact orthokeratosis and acanthosis of the epidermis.

In the predominantly collagenous dermis, there is a tumor
composed of spindle-shaped fibroblasts and minimal
myxoid stroma. Neither cellular atypia nor mast cells are
noted. The CD34 stained section shows diffuse and strong
staining of the entire dermal tumor (hematoxylin and
eosin: a 9 2; b, 9 4; c 9 10; CD34: d, 9 10)
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observed incidence of ectopic cellular digital
fibroma is as low as 10% (2 of 20 lesions) to as
high as 20% (4 of 20 lesions if both the foot and
hand location that were not described—in the
50-year-old woman and the 51-year-old man,
respectively—were actually not on a digit).

Clinical Presentation

Cellular digital fibroma is a solitary tumor. The
size of the cellular digital fibroma was described
for 5 men; it ranged from 5 mm to 1 cm in
greatest dimension. The median size was 5 mm
and the mean size was 6 mm.

The color of the cellular digital fibroma was
pink in a 60-year-old man with a wart-like small
dome-shaped papule on his right index finger
[6]. Another report shares that the lesion
appeared as an erythematous fixed protruding
nodule on the ventral surface of the proximal
phalanx of a 38-year-old man’s right index fin-
ger [2]. Clinical images show the cellular digital
fibroma presenting as a red nodule on the right
second toe proximal nail fold of a 27-year-old
man [1] and the right index finger lateral nail

fold of a 55-year-old man [5]. The cellular digital
fibroma was flesh-colored on the left great toe in
the 61-year-old man described in this paper
(Fig. 1).

In the study by McNiff et al. [3], all of the
lesions presented as\5 mm, benign-appearing
papules. Most of lesions morphologically
resembled warts. Indeed, the submitted diag-
nosis from the clinician was either wart or
fibroma [3]. The clinical appearance of the cel-
lular digital fibroma in the patient in this report
was an elongated papule; the differential diag-
noses included an acrochordon (skin tag) and
an acquired digital fibrokeratoma.

Pathology

Hematoxylin and Eosin Staining
The pathologic changes of cellular digital
fibroma uniformly usually show hyperkerato-
sis—that may be compact–without the reten-
tion of cell nuclei of the stratum corneum
(orthokeratosis) and thickening of the epider-
mis (acanthosis) (Fig. 2) [3, 5, 6]. An ‘epidermal
collarette’–created by elongation of the

Fig. 3 Excision specimen of cellular digital fibroma that
had been present on the left great toe of a 61-year-old man.
Distant (a) and closer (b) views of the gross specimen
(a) and the wound repair (a, b) following an elliptical

excisional biopsy of the cellular digital fibroma. The wound
was closed with polypropylene (prolene) suture using two
horizontal mattresses and three interrupted stitches
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epidermal rete ridges at the periphery of the
lesion—may extends into the underlying der-
mis and surround the dermal fibrous compo-
nent of the cellular digital fibroma [2, 3, 6].

In the dermis, there is a proliferation of
fibroblasts that are uniformly slender. The
spindle-shaped cells for short interweaving fas-
cicles that extend from the papillary dermis into
the upper reticular dermis. The fascicles are
either oriented parallel to the epidermis or in a
haphazard (storiform) manner or both (Fig. 2)
[3, 6].

The dermal stroma is characterized by vari-
able dense collagen; vascularity is subtle. A
myxoid dermal component is also often pre-
sent, yet minimal. Indeed, in cellular digital
fibroma, the collagenous component of the
dermis is typically more prominent than the
myxoid stroma [3, 6].

In cellular digital fibroma, there is no pleo-
morphism or atypia of the tumor fibroblasts.
Mitoses of the spindle-shaped cells’ nuclei are
absent. Mast cells in the dermis are few or none
[3, 6, 8].

Mucin Staining
Alcian blue stain can be used to demonstrate
the myxoid component in the dermis of the
cellular digital fibroma [2]. Similar findings
would be anticipated with other stains that
highlight mucin such as colloidal iron or
mucicarmine or periodic acid-Schiff.

Immunoperoxidase Staining
Cluster of Differentiation 34 (CD34) CD34 is
the human hematopoietic progenitor cell anti-
gen [15, 16]. Cellular digital fibroma character-
istically demonstrates not only diffuse but also
strongly positive staining with CD34 (Fig. 2)
[1–6, 8]. This is a pathognomonic feature of the
tumor. However, superficial acral fibromyx-
oma—a tumor in the clinical and pathological
differential diagnosis of cellular digital fibro-
ma–also shows similar CD34 positivity [11].

Indeed, the prominent cellularity and strong
CD34 positivity of the cellular digital fibroma in
McNiff et al.’s study caused the investigators to
be sufficiently concerned about the possibility
of dermatofibrosarcoma protuberans for 2 of the

Fig. 4 Postoperative examination and subsequent follow
up visit after complete removal of cellular digital fibroma
from the left great toe of a 61-year-old man. The excision
site of the cellular digital fibroma has completely healed
when the sutures were removed at the follow up visit 2

weeks after the excisional biopsy (a). There is superficial
desquamation of the epidermis surrounding the excision
site and the surgical scar is faintly visible 3 weeks after the
procedure was performed (b). There has been no recur-
rence of the cellular digital fibroma at 5 months follow up
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14 cases [3]. They contacted the clinicians for
these 2 lesions; both clinicians confirmed that
the lesions (small dome-shaped papules) were
not clinically consistent with the suspected
diagnosis. In addition, 1 of the clinician re-ex-
cised the lesion [3].

Since the original descriptions of cellular
digital fibroma in 2005 [3] and superficial acral
fibromyxoma in 2001 [11], researchers have
observed another stain that can be used to dif-
ferential dermatofibrosarcoma protuberans:
apolipoprotein D. Apolipoprotein D is a
33-kilodalton glycoprotein component of high-
density lipoprotein. It is highly expressed in
dermatofibrosarcoma protuberans; however,
researchers did not observe any expression of

apolipoprotein D in 4 superficial acral
fibromyxoma that they evaluated [17].

Cluster of Differentiation 99 (CD99) CD99
antigen, also known as MIC2 or single-chain
type-1 glycoprotein, is a highly O-glycosylated
transmembrane protein; it is encoded by the
CD99 gene which is also referred to as the
pseudoautosomal gene MIC2 in humans [18].
CD99 staining has been evaluated in the cellu-
lar digital fibroma from 2 patients. Focal posi-
tivity for CD99 was noted on the right index
finger lesion of a 55-year-old man [5]. However,
another cellular digital fibroma on right index
finger of a 38-year-old man was CD99-negative
[2].

Table 3 Location of cellular digital fibromas

Locationa Men Women Total Total

Site Digit Left Right Left Right Left Right

Foot 1 2 – 1 – 3 – 3

Foot 2 – 1 1 1 1 2 3

Foot 3 – – – – – – –

Foot 4 – – – – – – –

Foot 5 – – – – – – –

Foot Other – 1b 1c – 1 1 2

Total 2 2 3 1 5 3 8

Hand 1 – 2 1 – 1 2 3

Hand 2 – 2 – 1 – 3 3

Hand 3 – 2 – 1 – 3 3

Hand 4 – – – 1 – 1 1

Hand 5 – – – – – – –

Hand Other 1c 1d – – 1 1 2

Total 1 7 1 3 2 10 12

Total 3 9 4 4 7 13 20

a The location of the cellular digital fibroma is described by the site (either the hand or the foot) and the specific digit: 1,
thumb or great (or first) toe; 2, index finger or second toe; 3, middle finger or third toe; 4, ring finger or fourth toe; 5, baby
(or pinky) finger or little (or fifth) toe
b The cellular digital fibroma was located on the dorsum of the foot
c The exact site of the cellular digital fibroma was not described
d The cellular digital fibroma was located on the palm

Dermatol Ther (Heidelb) (2020) 10:949–966 957



Vimentin Vimentin is a type III intermediate
filament protein that is expressed by mes-
enchymal cells [19]. Cellular digital fibroma is
vimentin positive. The dermal tumor cells from
both patients whose cellular digital fibroma was
evaluated—a 27-year-old man with a right sec-
ond toe lesion and 38-year-old man with a right
index finger lesion–expressed vimentin [1, 2].

Factor XIIIa Factor XIIIa is a coagulation fac-
tor produced in blood and intracellularly; in
normal skin it is expressed by dermal dendro-
cytes [20–22]. Cellular digital fibroma showed
sparse of no factor XIIIa expression. Two
patients—a 53-year-old man with a cellular
digital fibroma on his right foot and a 60-year-
old man with a cellular digital fibroma on his
right index finger—had lesions that were factor
XIIIa-negative [4, 6]. The patient in this reports
left great toe lesion only had a few cells in the
dermis that stained positive for factor XIIIa. In
McNiff et al.’s study, factor XIIIa labeled only
scattered spindle or stellate cells in the dermis
[3].

Epithelial Membrane Antigen Epithelial
membrane antigen (EMA), also referred to as
MUC1, is a transmembrane mucin or glyco-
protein [23]. None of the cellular digital fibroma
(0 of 8), including our patient’s lesion, expres-
sed EMA [3, 5, 6].

S100 In normal skin, melanocytes and
Langerhans cells in the epidermis and Schwann
cells in the dermis express S100 protein. Benign
(nevi, neuromas and schwannomas) and
malignant (melanoma and peripheral nerve
sheath tumors) melanocytic and neural tumors
also S100-positive [24, 25]. None of the cellular
digital fibroma (0 of 10), including our patient’s
lesion, expressed S100 protein [2–6].

Diagnosis

The diagnosis of cellular digital fibroma may be
suspected based upon the clinical evaluation of
new asymptomatic tumor on either the lateral
or dorsal or ventral aspect of the digit or, less
commonly, the proximal nail fold. If the tumor

is painful or subungual, the more likely diag-
nosis is a superficial acral fibromyxoma.
Acquired digital fibrokeratoma has similar
morphologic features to a cellular digital
fibroma; therefore differentiating these lesions
requires microscopic evaluation of the tumor.

A biopsy—either partial or excisional—is
necessary to evaluate the digital lesion. Evalua-
tion of tissue section stained with hematoxylin
and eosin and CD34 should be performed. A
stain that demonstrates the myxoid compo-
nent, such as alcian blue, may be helpful. In
addition, other immunoperoxidase stains—
such as EMA, factor XIIIa, S100, and vimentin—
may be useful. Other investigators have also
evaluated the tumors with staining for desmin,
muscle-specific actin and smooth muscle actin.

In summary, a correlation of the clinical
presentation and the pathology findings is rec-
ommended to establish a diagnosis of cellular
digital fibroma. In contrast to cellular digital
fibroma, a subungual tumor with marked myx-
oid stroma that stains strongly positive with
CD34 is a superficial acral fibromyxoma and a
lateral digit tumor with fibroblasts oriented
perpendicular to the overlying epidermis and
staining sparsely (or not staining) with CD34 is
an acquired digital fibrokeratoma. The cellular
digital fibroma is a tumor on either the digit or
nail fold that is more cellular than myxoid and
stains strongly positive with CD34.

Differential Diagnosis

Clinical
The principal tumors that morphologically
mimic a cellular digital fibroma are a superficial
acral fibromyxoma and an acquired digital
fibrokeratoma (Table 4) [1–5, 7–9, 11, 12,
26–33]. Several other conditions are also in the
clinical differential diagnosis. Some of these
include acquired reactive digital fibroma, digital
fibroma, periungual fibroma (referred to as a
Koenen tumor located under the nail fold and
associated with tuberous sclerosis when multi-
ple lesions are present), and supernumerary
digit and verruca vulgaris [29, 34, 35].
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Superficial acral fibromyxoma Superficial
acral fibromyxoma are slow growing myxoid
tumors that preferentially affect the subungual
and periungual areas of the digits. Similar to
cellular digital fibroma, ectopic superficial acral
fibromyxoma—not located on the digits–have
been described; the incidence of ectopic super-
ficial acral fibromyxoma ranges from 2.5% (1/
41) [10] to 8% (3/37) [11] to 9% (11/124) [12] to
12.5% (4/32) [36]. In contrast to cellular digital
fibroma that do not have a prior history of
tumor site-associated trauma and are almost
universally asymptomatic, superficial acral
fibromyxoma may be preceded by trauma to the
location in 19% (7 of 37) [11] to 25% (14 of 55)

[12] of cases and up to 41% (19/46) of the
lesions are painful [12]. Also, in contrast to
cellular digital fibroma that do not affect the
underlying bone and do not recur, superficial
acral fibromyxoma is not only associated with
invasion of the digit’s bone in 25% (1 of 4) [37]
to 36% (9 of 25) [12] of cases, but also with
recurrence after incomplete removal ranging
from 21% (3 of 14) [36] to 42% (5 of 12) [10] of
cases.

Acquired digital fibrokeratoma Acquired dig-
ital fibrokeratoma is almost always a single
lesion on either a finger or a toes [9, 29, 38]. The
morphology of acquired digital fibrokeratoma—

Table 4 Comparison of features of cellular digital fibroma, superficial acral fibromyxoma and acquired digital fibrokeratoma

Feature Cellular digital fibroma Superficial acral
fibromyxoma

Acquired digital fibrokeratoma

Morphology Papule (dome-shaped) Nodule Papule (filiform)

Clinical

location

Side of digit Subungual Side of digit

Periungual nail fold Periungual nail fold

Bony erosion Never Occasionally Never

Pathology

location

Dermis Dermis; can extend into

subcutaneous fat

Dermis

H&E Spindled fibroblasts Spindled fibroblasts Fibroblasts and dense collagen vertically oriented to

the overlying epidermisLack stellate cells Stellate cells in dermis

Slight myxoid stroma Marked myxoid stroma

Variable dense collagen Sparse dense collagen

CD34 Diffuse and strongly

positive staining

Diffuse and strongly

positive staining

Focally positive or negative

CD99 Positive or negativea Usually positive ?b

Vimentin Positive Positive Positive

Factor XIIIa Focally positive Focally positive Focally positive

EMA Negative Usually positive Negative

S100 Negative Negative Negative

CD cluster of differentiation, H&E hematoxylin and eosin, EMA epithelial membrane antigen, ? unknown
These comments for the features in each of the lesion categories are the findings that are usually observed
a CD99 has only been evaluated in two cellular digital fibromas. Focal positivity of CD99 was observed in one man’s lesion
[5] and another man’s tumor was negative for CD99 [2]
b To the best of our knowledge, evaluation of CD99 staining of acquired digit fibrokeratoma has not been described
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a small, often less than 5 mm, solitary, dome-
shaped, flesh-colored papule–can be clinically
similar to that of a cellular digital fibroma, such
as the lesion observed in the 61-year-old man in
this report. However, giant acquired digital
fibrokeratoma and ectopic acquired digital
fibrokeratoma at other sites have been observed
[30, 31].

Pathological
The pathologic differential diagnosis of a cellu-
lar digital fibroma also includes superficial acral
fibromyxoma and acquired digital fibroker-
atoma (Table 4) [1–5, 7–9, 11, 12, 26–33].
However, it also includes but also other benign
neoplasms and malignant tumors. Some of the
benign neoplasms are acquired reactive digital
fibroma, angiomyxoma (superficial), der-
matofibroma, infantile digital fibromatosis,
neurofibroma (myxoid), and perineuroma
(sclerosing) [1–4, 6, 11, 26, 27, 34]. Some of the
malignant tumors include dermatofibrosarcoma
protuberans (myxoid or superficial biopsy of an
early lesion), myxofibrosarcoma (low-grade),
[1, 2, 5, 6, 26, 27]. In addition to dermatofi-
brosarcoma protuberans, the pathological dif-
ferential diagnosis also includes other CD34-
positive cutaneous tumors: eruptive CD34-pos-
itive fibromas, fibrous papules of the face,
lipoma (spindle cell), neuroma, nerve sheath
tumors, pleomorphic fibroma, sarcomas (acral
myxoinflammatory fibroblastic and epithe-
lioid), sclerotic fibroma, solitary fibrous tumor
and vascular lesions (angiosarcoma and Kaposi
sarcoma) [1, 3, 11, 26, 27]

Superficial Acral Fibromyxoma Superficial
acral fibromyxoma, similar to cellular digital
fibroma, often has epidermal changes of com-
pact orthokeratosis and acanthosis; ulceration
may also be present. Also similar to cellular
digital fibroma, the dermal tumor originates in
the papillary dermis and extends into the
reticular dermis. However, the superficial acral
fibromyxoma lesion may fill the dermis and be
present in the subcutaneous fat [11].

In contrast to cellular digital fibroma in
which the dermal stroma is predominantly
dense collagen, the dermal stroma of a superfi-
cial acral fibromyxoma is markedly myxoid,

Yet, the extent of myxoid stroma described is
variable. Indeed, in Fetsch et al.’s [11] original
description of superficial acral fibromyxoma,
the investigators categorized the 37 tumors as
having a dermal matrix that was predominantly
myxoid (19 cases), myxocollagenous (11 cases)
or predominantly collagenous (7 cases).

In contrast to cellular digital fibroma that
usually only have spindled fibroblasts, both
spindled-shaped and stellate-shaped fibroblast-
like cells are present in the dermis of superficial
acral fibromyxoma. Also in contrast to cellular
digital fibroma, superficial acral fibromyxoma
may have mast cells and multinucleated giant
cells. Not only cytologic atypia and pleomor-
phism, but also rare mitoses may be present in
superficial acral fibromyxoma; these finding are
not present in cellular digital fibroma [26, 28].

Although there are occasional exceptions,
superficial acral fibromyxoma has a character-
istic immunohistochemical profile. Superficial
acral fibromyxoma is a CD34-positive tumor;
staining is diffuse and strong. Similarly, the
tumor typically demonstrates positive staining
with vimentin and frequently with CD99;
often, the tumor also expresses EMA. Recently,
positive staining of superficial acral fibromyx-
oma with cluster of differentiation 10 (CD10)
[39] and nestin [37] has been observed. Factor
XIIIa only shows focally positive staining.
Superficial acral fibromyxoma do not stain with
desmin, HMB45, keratins, muscle-specific actin,
smooth muscle actin and S100 [10, 11, 36].

Although some researchers—based on the
similarity of some of the pathologic features of
superficial acral fibromyxoma and cellular digi-
tal fibroma–consider cellular digital fibroma to
be a variant of superficial acral fibromyxoma
[7, 10, 36], it is important for the pathologist to
correlate the microscopic findings and the
clinical morphology of the tumor when estab-
lishing the diagnosis of a CD34-positive acral
lesion of the distal fingers and toes. In contrast
to superficial acral fibromyxoma that are typi-
cally subungual or develop in the periungual
nail fold, tumors on the dorsal, lateral or ventral
side of the digit are more likely to be cellular
digital fibroma; however, similar to superficial
acral fibromyxoma, cellular digital fibroma can
occur in the proximal or lateral nail fold.
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Superficial acral fibromyxoma usually tend to
have a dermal stroma that is predominantly
myxoid and may extend into the subcutaneous
fat; in contrast, cellular digital fibroma has a
dense collagenous stroma and is typically
restricted to the upper reticular dermis.

Both cellular digital fibroma and superficial
acral fibromyxoma demonstrate diffuse and
strong staining with vimentin and CD34.
However, CD99, which is diffusely and strongly
expressed by superficial acral fibromyxoma has
not been evaluated sufficiently in cellular digi-
tal fibroma—the 2 tumors studied were either
CD99-negative [2] or only demonstrated focal
positive staining [5]. Similarly, CD10 and nes-
tin—which have been shown to stain superficial
acral fibromyxoma—have not been studied in
cellular digital fibroma. EMA may stain super-
ficial acral fibromyxoma and—to date—has not
been shown to stain cellular digital fibroma;
therefore, a CD34-positive digit tumor that
expresses EMA is more likely to be a superficial
acral fibromyxoma than a cellular digital
fibroma. Both cellular digital fibroma and
superficial acral fibromyxoma can show focal
positivity after staining with factor XIIIa and are
S100-negative; hence, although these stains
may be helpful to exclude other spindle cell
tumors, they are not useful for differentiating
between cellular digital fibroma and superficial
acral fibromyxoma.

Acquired Digital Fibrokeratoma Kint et al.
[32] published the results of a retrospective
study of 50 cases of acquired digital fibroker-
atoma in 1985. They discovered 3 histologic
variants of the tumor and defined the features
of each [32]. Their observations were prompted
by earlier studies that Kint and Verlinden had
conducted 13 years earlier [40].

Type 1 acquired digital fibrokeratoma was
the most common variant observed in 78% (39
of 50) of Kint et al.’s [32] cases. The features
corresponded to those described by Bart et al.
[33]. It is mainly a dome-shaped papule that
contains thick, dense and closely packed colla-
gen bundles (with fibroblasts between the bun-
dles) that are either irregularly arranged or
oriented in the vertical axis of the lesion; fine

elastic fibers and numerous capillaries are pre-
sent [32].

In contrast type II acquired digital fibroker-
atoma is mainly tall and hyperkeratotic. It was
only observed in 16% (8 of 50) Kint et al.’s cases
[32]. Similar to type I acquired digital fibroker-
atoma, in type II acquired digital fibrokeratoma
the thick and closely packed collagen bundles
are oriented along the main vertical axis of the
tumor and numerous capillaries are present;
however, compared to type I acquired digital
fibrokeratoma, increased fibroblasts (grouped in
bundles) and decreased elastic fibers are present.
The pathologic features on hematoxylin and
eosin staining of type II acquired digital fibro-
keratoma has prompted several investigators to
consider the lesion to have characteristics sug-
gestive of either superficial acral fibromyxoma
or cellular digital fibroma [8, 11, 34].

Type III acquired digital fibrokeratoma was
flat to dome-shaped. It was the least common
variant of Kint et al.’s [32] cases and was only
observed in 6% (3 of 50) of individuals. The col-
lagen bundles were few, very thin and irregularly
arranged. The dermal stroma was poorly cellular
and edematous with no elastic fibers [32].

Similar to cellular digital fibroma (yet in
contrast to superficial acral fibromyxoma), the
acquired digital fibrokeratoma do not have a
myxoid stroma and therefore typically do not
show positive staining of the dermal stroma
with alcian blue stain or periodic acid-Schiff
stain [32]. However, in contrast to both super-
ficial acral fibromyxoma and cellular digital
fibroma which show diffuse and strongly posi-
tive CD34 staining, acquired digital fibroker-
atoma is only focally positive or negative after
staining with CD34 [3]. To the best of our
knowledge, the results of CD99 staining of
acquired digital fibrokeratoma have not been
described; although Fetsch et al. may have per-
formed CD99 staining on the acquired digital
fibrokeratomas they evaluated, the results were
not reported in their paper [11].

Work-Up

A cellular digital fibroma is a benign vascular
lesion. It is solitary. However, some of the
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lesions—especially if they involve the nail
fold–may be difficult to differentiate clinically
from a superficial acral fibromyxoma. Since
superficial acral fibromyxoma can invade bone,
either a roentgenogram or an ultrasound or a
magnetic resonance imaging of the affected
digit may be performed prior to biopsy [41]. A
27-year-old man with a slightly painful cellular
digital fibroma on the proximal nail fold of his
right second toe had a negative roentgenogram
of the affected digit [1].

Microscopic evaluation of the tumor is nec-
essary to establish the diagnosis. Therefore,
either an excisional biopsy (which provides the
entire lesion to be studied and ensures that it
has been completely removed) or a biopsy
(performed using a punch or shave technique)
that provides adequate tissue for evaluation is
necessary.

Pathogenesis

The pathogenesis of cellular digital fibroma
remains to be established. Trauma has been
observed in patients with superficial acral
fibromyxoma [11, 12]. However, none of the
patients with cellular digital fibroma have had a
prior history of trauma to the lesion site.

Some investigators have suggested that cel-
lular digital fibroma is a variant of superficial
acral fibromyxoma [7, 10, 36]. In response,
other researchers—who consider cellular digital
fibroma to be a distinct entity—replied that the
cases of cellular digital fibroma that they
reported would then need to be called ‘non-
myxoid fibromyxomas’ [8]. Subsequently, other
authors have referred to cellular digital fibroma
as either a myxoid-poor fibroblast-rich superfi-
cial acral fibromyxoma or a mucin-poor variant
of superficial acral fibromyxoma [9].

Fetsch et al.–who described superficial acral
fibromyxoma–commented that they could not
rule out the possibility that the type II variant of
acquired digital fibrokeratoma was related to
superficial acral fibromyxoma [11]; indeed,
although they lacked proof, the researchers
proposed that some of the type II acquired
digital fibrokeratomas were indeed early stage
superficial acral fibromyxoma [11]. However,

they were confident that the acquired digital
fibrokeratoma they studied were significantly
different from the superficial acral fibromyxoma
they were describing. Specifically, the acquired
digital fibrokeratoma had minimal myxoid
stroma, were less vascular and were more
superficial [11].

McNiff et al. subsequently commented [8],
based on the features of the type II variant of
the acquired digital fibrokeratoma described by
Fetsch et al. [11], that Fetsch et al.’s cases of
acquired digital fibrokeratoma may be closely
related to those that they had reported as cel-
lular digital fibroma [3]. Hence, it might be
reasonable to hypothesize that the shared fea-
tures of cellular digital fibroma, superficial acral
fibromyxoma and acquired digital fibroker-
atoma is not merely coincidence but suggestive
that the 3 tumors have related genomics yet
different phenotypic expression [34].

Treatment

The management of cellular digital fibroma has
been reported for some of the patients. Only 1
of the 14 patients described by McNiff et al.
[3]—a 67-year-old man with a tumor on his
right third finger—had a re-excision of the cel-
lular digital fibroma since the investigators were
concerned about the possibility that the lesion
might represent a dermatofibrosarcoma protu-
berans. The subsequent management of the
other 13 patients was not provided [3].

The residual cellular digital fibroma from 2
men, following biopsy, was excised. The cellular
digital fibroma on the right index finger of a
38-year-old man was completely removed and
there was no recurrence during the next
18 months of follow-up [2]. Also, the residual
tumor on the right second toe of a 27-year-old
man was excised [1].

The patient described in this paper—the
61-year-old man with a cellular digital fibroma
on the lateral side of his left great toe–had a
biopsy that consisted of an elliptical excision.
Clinically, there was normal-appearing skin at
the periphery of the tissue specimen; a narrow
tumor-free surgical margin was confirmed on
pathology evaluation. Polypropylene (prolene)
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suture was used to close the biopsy wound
(Fig. 3).

The sutures were removed at his follow-up
visit 2 weeks. Examination 1 week later showed
superficial desquamation of the skin surround-
ing the excision site (Fig. 4). He did not experi-
ence any recurrence over 5 months of follow-
up.

In summary, the management of cellular
digital fibroma has only been described in 20%
(4 of 20) of the patients. Three of the men, in
whom tumor was still present following the
initial biopsy, had the residual lesion com-
pletely excised [1–3]. The fourth man, reported
in this paper, had an excisional biopsy that
completely removed his cellular digital fibroma.

Recurrence

Information from follow-up examination was
provided for only 6 of 20 patients with cellular
digital fibroma; none of the patients had a
recurrence of their cellular digital fibroma. Two
of 14 from McNiff et al. [3] did not have recur-
rence at follow-up examination. However, the
duration of follow-up was not provided; in
addition, the researchers did not describe how
many of the tumors were present at the margins
of the biopsy specimen they evaluated [3].

The cellular digital fibroma-free follow-up of
the other 4 men ranged from 5 to 18 months
(median, 18 months, mean, 15 months). Two of
men had their cellular digital fibroma com-
pletely removed either at biopsy (in our patient,
a 61-year-old man, described in this paper with
a lesion on his left great toe) or during a sub-
sequent excision of residual tumor following
biopsy (in a 38-year-old man with a lesion on
his right index finger) [2]; recurrence was not
observed on examination 5 months and
18 months after the excisional biopsy or re-ex-
cision, respectively. Whether the tumor was
removed at biopsy was not described for a
55-year-old man with a cellular digital fibroma
on his right index finger; however, there was no
recurrence when he was evaluated 18 months
after the biopsy had been performed [5]. The
fourth patient, a 60-year-old man with a cellular
digital fibroma on his right index finger, had

residual tumor at the margins of his biopsy
specimen; although the site of the residual cel-
lular digital fibroma was not excised, there was
no recurrence of the tumor at his evaluation
18 months later [6].

CONCLUSION

Cellular digital fibroma is a benign fibrous
tumor of acral fingers and toes. To date, cellular
digital fibroma has been described in 20
patients; however, the actual number of cellular
digital fibroma may be higher since the tumor
may be mistaken as a superficial acral
fibromyxoma or acquired digital fibrokeratoma
morphologically by the clinician or microscop-
ically by either the pathologist or both. Cellular
digital fibroma has been observed in 12 men
and 8 women. The diagnosis age varied from
the third decade to the ninth decade; the
median diagnosis age was 52 years. The tumor is
usually asymptomatic and grows slowly; there is
no prior history of trauma at the tumor site. It is
often located on either the dorsal, lateral or
ventral side of a digit; however, some of the
lesions have involved the digit’s nail fold. The
known incidence of ectopic cellular digital
fibroma—in which the tumor was not located
on a digit—is 10%; this includes 2 of the 20
patients with lesions on either the palm or the
dorsal foot. A cellular digital fibroma is small;
for most of the tumors the greatest measure-
ment was only 5 mm. It typically presents as
either an erythematous or flesh-colored, solitary
papule. Microscopic features include hyperker-
atosis and acanthosis of the epidermis, occa-
sionally with a collarette of epithelium
extending into the dermis and surrounding the
tumor. Within the papillary and upper reticular
dermis there is a prominent cellular prolifera-
tion of spindle-shaped fibroblasts that do not
show atypia or mitoses; there may be a slight
myxoid component in the dense collagenous
dermal stroma. Cellular digital fibroma does not
extend beyond the mid reticular dermis; there-
fore, there is no erosion of the digital phalanx
bone by the tumor. The immunoperoxidase
staining profile of cellular digital fibroma shows
diffuse and strongly positive CD34 staining
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throughout the entire tumor, positive vimentin
staining, and focally positive staining cells for
Factor XIIIa. CD99 has only been evaluated in
two tumors; one tumor showed focal positive
staining. Cellular digital fibroma does not stain
positive with EMA or S100; also, individual
tumors have not shown positive staining with
desmin, muscle-specific actin, smooth muscle
actin and tryptase. The clinical and pathologic
differential diagnosis of cellular digital fibroma
includes other acral tumors such as superficial
acral fibromyxoma and acquired digital fibro-
keratoma. Similar to cellular digital fibroma,
superficial acral fibromyxoma shows diffuse
strongly positive staining with CD34. In con-
trast to cellular digital fibroma, acquired digital
fibrokeratoma is CD34-negative or may show
focal CD34 positive staining. The pathogenesis
of cellular digital fibroma remains to be estab-
lished. The treatment of cellular digital fibroma
is conservative complete excision; however,
recurrence has not been observed—even for
tumors that have only been partially removed.
Although some researches may consider cellular
digital fibroma, superficial acral fibromyxoma
and acquired digital fibrokeratoma to be vari-
ants of the same tumor, the morphologic fea-
tures, lesion behavior and pathology findings
support categorizing them as separate entities.
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