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Clinical and histological patterns of dermatofibroma
without gross skin surface change: A comparative
study with conventional dermatofibroma
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Jee Ho Choi, Kee Chan Moon, Mi Woo Lee

ABSTRACT

Background: Dermatofibroma sometimes clinically presents as a nodular lesion without gross
skin surface change. Clinicopathologic features of this variant of dermatofibroma have not
been evaluated. Aims: To assess clinicopathologic features of dermatofibroma presenting as
a subcutaneous nodule. Methods: This study reviewed the clinical and histological features of
42 cases of subcutaneous dermatofibromas and compared them with 95 cases of conventional
dermatofibroma. Results: Dermatofibroma without gross skin surface change was associated
with a shorter pre-diagnosis duration than conventional dermatofibroma. Increase in size
during the pre-diagnosis period was significantly more frequent in the conventional type.
In addition, these dermatofibromas were more likely than the conventional type to occur
in the head and neck region. Although tumor depth was deeper than in the conventional
type, less than half of the dermatofibromas without gross skin surface change were found
histologically to be “subcutaneous” or “deep-penetrating dermatofibroma”. Subcutaneous
extension was more frequent in these dermatofibromas while focal stromal hyalinization
and hemosiderin deposits were more common in the conventional type. Limitations: This
study is a retrospective, single center design. Conclusion: The present study suggests that
dermatofibroma without gross skin surface change is a variant type with distinct clinical and
histological features that distinguish them from conventional dermatofibroma.
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lesions.!  Although there is little difficulty in
diagnosing dermatofibroma when it presents with

Dermatofibromas (benign fibrous histiocytoma) are
usually confined to the dermis, and most cases are
not difficult to diagnose clinically. Dermatofibroma
is commonly associated with epidermal-hyperplasia
and basal pigmentation. This is reflected clinically
by the brownish discoloration and/or scaling seen
on the surface of the elevated or atrophic skin
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typical skin surface changes, nodular lesions without
gross skin surface change can be problematic.
Dermatofibroma  without gross skin surface
change appears uncommon and this might explain
the lack of published analyses of the clinicohistologic
features of this variant. Histological variants with deep
subcutaneous extension, so called “deep-penetrating
dermatofibroma”, and  “purely  subcutaneous
dermatofibroma” have been described.*® However,
only two series comprising of 21 and 69 cases arising
in subcutaneous tissue and deep soft tissue have been
published.*?® “Subcutaneous” and “deep-penetrating
dermatofibroma” are known to have a higher risk
of local recurrence than conventional cutaneous
dermatofibroma.®”! However, clinical features of
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dermatofibromas histologically located entirely within
subcutaneous tissue have not been evaluated.

Since the histologic features of dermatofibroma without
gross skin surface change have not been analyzed, it
is unclear whether they differ from the conventional
type. We compared the clinical and histologic features
of both these types of dermatofibromas.

METHODS

We performed a retrospective evaluation of 672
dermatofibroma cases diagnosed at Asan Medical
Center in Korea between June 2003 and July 2013.
The pathological diagnosis of dermatofibroma
was based on histopatholoical evaluation of the
typical features along with detection of the typical
immunophenotypical characteristics: factor XllIla
positivity and CD34 negativity. Cases of nodular
fasciitis, dermatofibrosarcoma protuberans and
malignant fibrous histiocytoma were excluded from
our study. Dermatofibromas clinically presenting as
a nodular lesion without gross skin surface changes
such as depression, elevation, and pigmentation
were included in the study. Ninety-five cases of
conventional dermatofibroma were randomly selected
from the diagnosed population and included to allow
for a comparison of clinico-histopathologic features.

We collected and compared clinical data (age, sex,
distribution of lesions, size of lesions, lesion-related
symptoms, pre-diagnosis duration, increase in lesion size
during the disease course, and follow-up information)
and histologic features (depth of tumor, extension

Dermatofibroma without gross skin surface change

into the subcutaneous layer, cellular polymorphism,
and mitoses, and histologic variants, such as cellular,
aneurysmal, and atypical dermatofibroma). Cases were
excluded from study if medical records did not detail
these clinical and histologic features. Tumor depth was
assessed by measuring the distance from the top of the
granular layer to the upper margin of the tumor using
a scale mounted in the eyepiece of the microscope. All
specimens were fixed in formalin, embedded in paraffin,
and stained for hematoxylin and eosin. This study
was approved by the Institutional Review Board of our
institution and was performed in accordance with the
ethical standards of the Helsinki Declaration of 1975.

Statistical analysis

All data were statistically analyzed using SPSS
version 18.0 (SPSS Inc., Chicago, IL). A P < 0.05
were considered to indicate statistical significance.
Differences in age of patients, pre-diagnosis duration
and tumor depth between dermatofibroma without
gross skin surface change and conventional type were
examined using the Student t-test. Other clinical and
histologic features were analyzed using Chi-square test,
Fisher’s exact test, or linear by linear association test.

RESULTS

Frequency and clinical features

Of 672 diagnosed cases, 42 (6.3%) were
dermatofibromas  without gross skin surface
change [Figure 1]. The clinical features of patients in
this study are summarized in Table 1. The mean age
at presentation was 40.6 years (range, 6-67 years) in
those with dermatofibroma without gross skin surface

Figure 1: Clinical manifestations of dermatofibroma without gross skin surface change. A subcutaneous nodule on (a) the nasal root,
(b) right forearm, and (c) upper back
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Dermatofibroma without gross skin surface change

Table 1: Summary of the clinical and histologic data for the dermatofibroma without gross skin surface change and
conventional dermatofibroma

Dermatofibroma without gross Conventional P value
skin surface change, n (%) dermatofibroma, n (%)

Age 40.6 years (range: 6-67) 41.1 years (range: 11-72) 0.848
Sex (male:female) 1:2.2 1:2.5 0.644
Distrubution

Extremities 13/42 (31) 80/95 (84) <0.001*

Lower extremities 4/42 (10) 51/95 (54)
Upper extremities 9/42 (21) 29/95 (30)

Trunk 11/42 (26) 13/95 (14) 0.076

Head and neck 18/42 (43) 2/95 (2) <0.001*
Duration 5.84 months (range: 1 month to 2 years) 26.41 months (range: 1 month to 10 years) <0.001*
Frequency of size increase 11/42 (26) 53/95 (56) 0.003*
Tumor depth 1.71£0.84 mm 0.74+£0.31 mm <0.001*
Epidermal change 15/42 (36) 95/95 (100) <0.001*
Extension to subcutaneous layer 19/42 (45) 24/95 (25) 0.020*
Histologic variants

Cellular dermatofibroma 15/42 (36) 22/95 (23) 0.127

Aneurysmal dermatofibroma 5/42 (12) 6/95 (6) 0.217

Atypical dermatofibroma 2/42 (5) 3/95 (3) 0.487
Focal hemosiderin deposits 2/42 (5) 18/95 (19) 0.022*
Focal stromal hyalinization 2/42 (5) 16/95 (17) 0.042*
Focal mucinous stroma 1/42 (2) 1/95 (1) 0.468
Hemangiopericytoma-like vessels 0/42 (0) 2/95 (2) 0.329
Foam cells 3/42 (7) 11/95 (12) 0.550
Multinucleated giant cells 18/42 (43) 31/95 (33) 0.250
Cellular atypia 2/42 (5) 3/95 (3) 0.487
Cellular mitoses 3/42 (5) 5/95 (5) 0.671

*Statistically significant

change and 41.1 years (range, 11-72 years) in those
with the conventional type. This difference was not
significant (P = 0.848). There were more females than
males in both groups; 29 (69%) of 42 patients with
dermatofibroma without gross skin surface change
and 68 (72%) of 95 patients with the conventional
type. The clinical diagnosis of dermatofibroma was
made in 5 (12%) of 42 patients and in 83 (87%) of
95 patients with dermatofibroma without gross skin
surface change and conventional dermatofibroma,
respectively. Lipoma (n = 14), epidermal cyst (n = 13),
leiomyoma (n = 3) and panniculitis (n = 2) were
clinically suspected in the former group and no
clinical diagnosis was given in five of these cases.

Anatomic distribution

There was a significant difference in the anatomic
distribution of dermatofibroma without gross skin
surface change and conventional type (P < 0.001). The
former were commonly found in the head and neck
region (18 of 42, 43%), but the conventional type were
more frequent in the lower extremities (51 of 95, 54%).

Lesion-related symptoms

The frequency of related symptoms in patients
with dermatofibroma without gross skin surface
change and in those with conventional type were
similar (P = 0.315). Five (12%) patients in the
former group experienced pain or tenderness and
five (12%) experienced pruritus. Pain or tenderness
was noted in 21 (22%) patients who had conventional
dermatofibroma and pruritus was noted in 10 (11%).

Pre-diagnosis duration

The duration of lesions prior to visiting the clinic
ranged from 1 month to 2 years (median, 5.84 months)
for dermatofibroma without gross skin surface
change and from 1 month to 10 years (median,
26.41 months) for the conventional type. Pre-diagnosis
duration was significantly longer in the conventional
type (P < 0.001).

Size change during the disease course
The size of lesions was available in 33 and 82 patients
with dermatofibroma without gross skin surface change
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and conventional dermatofibroma, respectively. The
size was significantly larger for the conventional
type (mean size, 1.21 = 0.41 cm) than for the former
group (mean size, 0.79 = 0.19 cm) (P = 0.038). The
size of lesions increased in 11 (26%) of 42 patients
who had dermatofibroma without gross skin surface
change and in 53 (56%) of 95 patients with the
conventional type. This difference was statistically
significant (P = 0.003).

Follow-up data

The dermatofibromas were subsequently excised
after the initial biopsy in 62 cases (13 cases of
dermatofibroma without gross skin surface change
and 49 cases of conventional dermatofibroma). Given
the benign nature of this tumor, many patients did
not attend follow-up examinations. Because of that,
follow-up information was available for only 9 cases of
dermatofibroma without gross skin surface change and
29 cases of conventional type. Local recurrence and
distant metastases did not occur in any of the patients.

Histologic features

The histologic features analyzed in the present study
are summarized in Table 1. All dermatofibromas were
characterized as a poorly circumscribed proliferation
of spindle-shaped fibroblasts or histiocytes arranged
in sheets or interlocking strands with a storiform
pattern, entrapment of collagen bundles, and patchy
lymphocyte infiltrates. Cytologically, the tumors were
dominated by plump, ovoid to spindle-shaped cells
with pale, eosinophilic cytoplasm and bland nuclei
with vesicular chromatin.

Epidermal change

Epidermal hyperplasia and a hyperpigmented basal
layer were significantly more common in conventional
dermatofibroma than in dermatofibroma without gross
skin surface change (P < 0.001).

Tumor depth

The tumor mass of dermatofibroma without gross skin
surface change was located significantly deeper (mean
depth, 1.71 *=0.84 mm) than that of conventional
type (0.74 =0.31 mm, P < 0.001).

Extension to the subcutaneous layer

Although they presented clinically as a nodular
lesion without gross skin surface change, histological
examination revealed subcutaneous involvement
in only 19 of the 42 cases of dermatofibroma
without gross skin surface change. Histologically,

Dermatofibroma without gross skin surface change

dermal dermatofibromas with a subcutaneous
extension  (“deep-penetrating  dermatofibroma”,
Figure 2a and b) were found in 17 of the 42 cases (40%).
Only two  purely subcutaneously  located
dermatofibromas (“subcutaneous dermatofibroma”,
Figure 2c and d) were noted. Except for the 19 cases
of dermatofibroma with histological subcutaneous
extension noted above, these dermatofibromas
were located entirely within the dermis. However,
subcutaneous extension was found to be significantly
more common in dermatofibroma without gross
skin surface change (19 (45%) of 42 cases) than in
conventional type (24 (25%) of 95 cases, P = 0.020).

Cellular polymorphism and cellular atypia

Secondary elements, such as foam cells [Figure 3a] and
multinucleated giant cells [Figure 3b], were present
in both dermatofibroma types, with no significant
differences in numbers [Table 1]. Cellular atypia was not
a common feature, being present in only 2 (5%) of 42
dermatofibromas without gross skin surface change and
3 (3%) of 95 conventional dermatofibromas and, again,
the difference was not significant (P = 0.487). There was
also no significant difference in cellular mitoses between
dermatofibroma without gross skin surface change (3 of
42, 7%) and conventional dermatofibroma (5 of 95, 5%).

Variations in histology

Histological variants, 1i.e., cellular, aneurysmal
[Figure 3c], and atypical dermatofibroma were found
in both types of dermatofibroma with no significant
differences in frequency of occurrence [Table 1].
Focal stromal hyalinization and hemosiderin deposit
were more common in the conventional type.
Focal stromal hyalinization was noted in two (5%)
cases of dermatofibroma without gross skin surface
change and 16 (17%) cases of the conventional
type (P = 0.042). This ranged from thin bands of
hyalinized collagen to broad, densely collagenized
areas. Focal hemosiderin deposits [Figure 3d] were
seen in two cases (5%) of dermatofibroma without
gross skin surface change and 18 cases (19%) of
conventional dermatofibroma (P = 0.022). Central
necrosis, infarction, or cystic change was not found
in any cases of dermatofibroma in the present study.

DISCUSSION

Dermatofibroma usually occurs on the extremities
as reddish-brown papules or nodules, which may
either be elevated or slightly depressed. Firm-hard
lesions that adhere to the overlying epidermis may
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Figure 2: Subcutaneous extension in dermatofibroma without gross
skin surface change. (a, b) “Deep-penetrating dermatofibroma”
showing dermal tumor extending into the subcutaneous layer.
(c, d) “Pure subcutaneous dermatofibroma” without dermal
involvement (hematoxylin—Eosin stain; a, c: x40, b, d: x100)

result in a depression over the nodule.® Variants of
dermatofibroma can be classified into many types
according to their clinical and histologic aspects.
Clinical variants include atrophic,®' atypical
polypoid,"  giant,"®  subungual,™®  erosive,!'*
lichenoid," ulcerated"* dermatofibroma, and grouped
palmoplantar histiocytoma.™ Several histological
variants have been described, including cellular,
aneurysmal, epithelioid, atypical, and myxoid,
as well as “subcutaneous” and “deep-penetrating
dermatofibroma”.['416:17]

“Subcutaneous variants” and “deep-penetrating
dermatofibroma” are histological subtypes that
involve the subcutaneous layers.** According to
the World Health Organization, a deep location
is seen in less than 1% of all dermatofibromas.?
Conventional cutaneous dermatofibroma pursues a
benign course with a recurrence rate of less than 2%,
although higher rates of recurrence have been noted
in some variants, including cellular, aneurysmal,
and atypical dermatofibroma.™ “Subcutaneous” or
“deep-penetrating dermatofibromas” tend to have
a higher risk of local recurrence than conventional
cutaneous dermatofibroma.! Subcutaneous
histological variants may present features not usually
seen in conventional dermatofibroma, including a
hemangiopericytoma-like pattern, foci of hemorrhage,
increased mitotic activity, cellular atypia, and

Dermatofibroma without gross skin surface change

\.C Q B d =

Figure 3: Histological findings in dermatofibroma without
gross skin surface change. (a) Foam cells in dermatofibroma.
(b) Multinucleated giant cells in dermatofibroma. (c) Aneurysmal
dermatofibroma. (d) Focal hemosiderin deposit (hematoxylin—
Eosin stain; a: x200, b: x100, c: x40, d: x100)

stromal anomalies such as focal hyalinization and
myxoid change.** Secondary cellular elements,
such as multinucleated giant cells and foam cells are
commonly observed in subcutaneous histological
variants.** “Purely subcutaneous dermatofibroma” is
a rare histologic variant, with only two reported series
of 21 and 69 cases that included dermatofibroma
from both subcutaneous and deep soft tissues, such
as the mediastinum and retroperitoneum.** However,
clinical features of dermatofibroma histologically
located entirely within subcutaneous tissue (“pure
subcutaneous dermatofibroma”) were not described.
The histological features of dermatofibroma clinically
presenting as a subcutaneous nodular lesion without
gross skin surface change have also not been described
or compared with the conventional type.

Dermatofibroma without gross skin surface change
is rare; the incidence of this variant was 6.3% in the
present study. The lack of recognition of this variant
type may result from the lack of published literature
and patients being unaware of the presence of a
subcutaneous nodular lesion. In this study, the age,
sex, and dermatofibroma-related symptoms in patients
with the two different types of dermatofibroma were
not significantly different. However, interestingly,
the duration of lesions was significantly longer in the
conventional type than in dermatofibroma without
gross skin surface change, and the frequency of size
increase during the disease course was higher with
conventional ~ dermatofibroma.  Dermatofibroma
without gross skin surface change was more commonly
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located in the head and neck region than conventional
type, which had a predilection for the extremities.
These findings suggest that dermatofibroma without
gross skin surface change is a distinct clinical variant.
However, it is possible that dermatofibroma exists on
a spectrum with a nodular lesion without gross skin
surface change occurring at an early stage of disease
and dermatofibroma with surface changes seen at a
late stage of disease. Increase in tumor size at a late
stage could be associated with a superficial dermal
location and epidermal changes, which are findings
in conventional dermatofibroma. Patients with
dermatofibroma without gross skin surface change on
the trunk or extremities may not visit physicians until
skin surface changes develop because of the location.

The histological findings suggest that the two types
of dermatofibroma, also differ in epidermal changes
and subcutaneous extension. Although subcutaneous
extension was more common in dermatofibroma
without gross skin surface change, it was not invariable
because a purely dermal location was observed in
more than half of such dermatofibromas. Except for
focal hyalinization and hemosiderin deposits, other
particular histological features were found to the
same extent in both types of dermatofibroma. Focal
hyalinization and hemosiderin deposits, which
were more frequent in the conventional type, could
be secondary histologic changes in long-lasting
dermatofibroma if a nodular lesion without gross
skin surface change seen here is assumed to be
an early stage in the spectrum of disease. The
histological findings of dermatofibroma without gross
skin surface change were different from those of
subcutaneous histological variants of dermatofibroma.
(241 Histological characteristics of subcutaneous
histological variants (a hemangiopericytoma-like
pattern, increased mitotic activity, cellular atypia,
and secondary cellular elements) were not common
in these dermatofibromas. Mentzel et al.*” reported
that dermatofibroma on the face could not easily
be clinically suspected because it presents unusual
features such as ill-defined lesions with infiltration
of deeper structures. Dermatofibroma on the face
had unusual histological findings characterized by
subcutaneous extension, cellular fascicles, bundles of
spindle-shaped tumor cells, and increased atypia.l?”
Although dermatofibromas without gross skin surface
change in this study were commonly located in
the head and neck region, the unusual histological
findings described for dermatofibroma on the face
were not found. Most dermatofibromas on the face

Dermatofibroma without gross skin surface change

were not entirely confined to the dermis,?” whereas a
purely dermal location was observed in more than half
of dermatofibroma without gross skin surface change
in our present study.

This study shows that dermatofibroma without gross
skin surface change, clinically and histologically
differs from the conventional type. To elucidate
the morphological and histological changes during
the disease course of dermatofibroma, additional
multicenter, prospective studies that include serial
histologic features are needed. Clinical differences
in duration of disease and change in size during the
disease course suggest that subcutaneous nodular
lesion without gross skin surface change could
represent an early stage in the disease progression of
dermatofibromas.
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