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What do we know about the subject matter of this study?

Bednar tumor or pigmented dermatofibrosarcoma protuberans is 
a very rare tumor where the treatment of choice is the complete 
surgical resection with clear margins to reduce the recurrence rate.

What does this study contribute to what is already known?

We present a pediatric case in which, as a therapeutic strategy, a 
variant of Mohs micrographic surgery is performed and coverage 
of the defect using a skin substitute dressing.
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Abstract

Bednar tumor is a rare low-grade sarcoma considered the pigmented variant of dermatofibrosarco-
ma protuberans (DFSP). Objective: To describe the clinical and histopathological characteristics, 
treatment and evolution of this rare neoplasm. Clinical Case: A 9-year old female presented with a 
2-year history of an indurated, asymptomatic papule on the back of her fourth left toe. The incisio-
nal biopsy was compatible with pigmented DFSP. The immunohistochemical study showed intense 
positivity for CD34 throughout the lesion, with negative factor XIIIa. We complemented the study 
with molecular cytogenetics (FISH) for PDGFB gene (22q13.1) which showed an abnormal pattern 
in tumor cells, but not in the melanocytes or the peritumoral skin. Delayed Mohs surgery and skin 
substitute dressing were performed without neoplastic recurrence at 5 years of follow up. Conclu-
sion: Pigmented DFSP is a low-grade sarcoma that is very rare in pediatric patients. The classical and 
pigmented variants should be suspected in the presence of a single papulonodular lesion of slow and 
progressive growth, with presence of spindle cells with storiform pattern in the biopsy and positive 
immunohistochemical study for CD34. It is an entity with good prognosis, with little risk of recurren-
ce and metastasis, if complete excision is achieved.
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Introduction

	 Dermatofibrosarcoma protuberans (DFSP) is a 
slow-growing and locally aggressive connective tissue 
neoplasm, which gives it a significant but rarely meta-
static tendency to recur1. It is considered a low-grade 
tumor that accounts for less than 2% of all sarcomas2, 
most often occurring between the second and fifth de-
cade of life. There are three series of DFSP cases in pe-
diatric age, 13 patients in a series in Madrid in 11 years 
of study3, 17 cases in 10 years of follow-up in a Cana-
dian center4, and a third American publication that in-
cludes 452 cases diagnosed in a period of 37 years5, re-
flecting the low prevalence of this entity in childhood. 
In studies with a higher number of patients, there was 
observed an incidence in children of 0.8 to 5 cases per 
million population per year6, an even lower incidence 
than in adults.
	 Pigmented DFSP initially appears as a skin-colored, 
brown or violet papule, which develops into a slow-
growing, painless plaque or tumor that progressively 
results in a multinodular protruding mass1,2. It can oc-
cur in any location, although the most frequent is in 
the trunk, specifically in the dorsal region and shoul-
ders. It is an initially dermal tumor, which, over time, 
infiltrates deeply, affecting subcutaneous cellular tis-
sue, fascia, muscle, and even bone.
	 The first description of the pigmented DFSP was 
published by Bednar in 1957 as ‘storiform neurofibro-
mas’7. This variant represents between 1 and 5% of 
DFSP cases8,9 and shares the clinical, epidemiological, 
histopathological, and prognostic characteristics of the 
classical variant9. Its etiology is not yet clearly estab-
lished. It is proposed that the origin of the Bednar tu-
mor is from the melanocytic colonization of a DFSP8,9.
	 The delay in the diagnosis of this pathology is fre-
quent, especially in the pediatric age, thus a high degree 
of suspicion is needed for diagnosing it. The treatment 
of choice is complete resection of the lesion, using 
Mohs surgery or conventional surgery with wide mar-
gins, which allows a decrease in the recurrence rate.
	 There is a lack of experience in pediatric DFSP and 
it is based on published isolated clinical cases10. The 
objective of this paper is to describe the clinical and 
histopathological characteristics, treatment, and evolu-
tion of a pediatric case of this infrequent neoplasm.

Clinical Case

	 9-year-old female schoolchild with no relevant 
medical-surgical history was referred to our center due 
to a two-year history of an indurated and asymptom-
atic papule, located on the back of the fourth left toe. 
There was in the center of the lesion a purple-brown 

area surrounded by an erythematous border. The 
whole lesion was 8 mm in its longest diameter (Figure 
1).
	 A soft tissue ultrasound was performed, which 
showed non-specific results, thus a diagnostic incision-
al biopsy was performed. Histologically, a proliferation 
was observed centered in the dermis, with extension 
to the subcutaneous cellular tissue, affecting the fat 
lobules by the tumor infiltrate. The epidermis was not 
affected. The tumor was made up of small cells, with 
fusiform nuclei and scarce cytoplasm, arranged in fas-
cicles with a storiform pattern, in which the elongated 
cells appeared with a swirl-like shape between the col-
lagen bundles. 
	 The immunohistochemical study showed intense 
positivity for CD34 throughout the lesion, with nega-
tive factor XIIIa (Figure 2). In the proliferation thick-
ness, there were few mitotic figures and large dendri-
form cells without atypia, presenting isolated positivity 
for S-100, HMB-45, and Melan-A.
	 The histological study was complemented using 
the FISH technique for detecting the PDGFB gene 
(22q13.1) which showed an abnormal tumor-cell pat-
tern, but not in the melanocytes or peritumoral skin.
Once madding the diagnosis of pigmented DFSP, a 
staging study was performed which included blood 
and urine cultures, chest X-ray and CT scan imaging, 
abdominal and pelvic ultrasound, MRI of the lower 
limb and left foot. No studies showed relevant findings, 
ruling out distant metastasis.
	 The lesion was completely resected using a vari-
ant of Mohs micrographic surgery (90º incision) and 
initial coverage with Integra® Wound Dressing, which 
allowed the granulation tissue formation for placing a 
partial thickness graft in a second surgery, with mini-
mum esthetic sequelae (Figure 3).
	 Since then, the patient has undergone multidis-
ciplinary follow-up by the pediatric departments of 
oncology and hematology, plastic surgery, and derma-
tology of our center. Periodic clinical and radiological 
monitoring has been carried out, based on the rec-
ommendations of international clinical guidelines11,12 

which recommend quarterly follow-up during the first 
year; every four months during the second and third 
year; semi-annual up to the fifth year, and recommend-
ed annual follow-up up to ten years after diagnosis. In 
our case, the patient has completed a five-year follow-
up, with no recurrence or appearance of distant disease 
after complete resection of the lesion.

Discussion

	 The clinical presentation of DFSP in childhood is 
similar to that of adulthood. They are usually asymp-
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Figure 1. A) Clinical image: violet papule 
on the back of the fourth left toe. B) Ex 
vivo dermoscopy after incisional biopsy: 
presence of pigment in the dermis and sub-
cutis, different from what is observed in a 
melanocytic lesion (blue-gray pigment in 
the dermis).

Figure 2. Histopathology: A) Proliferation 
in the dermis sparing epidermis, (x10, H&E). 
B) High power magnification: fusiform nu-
clei, scarce citoplasm and monomorfous 
cells, arranged in a storiform pattern, mixed 
with elongated, pigmented and dendriti-
form, typical, melanocytes. Inmunohisto-
chemistry. C) CD34: positive staining. D) 
S-100: isolated positivity in the melanocytic 
component.

tomatic lesions, with an average size of 1-5 cm at diag-
nosis13, characterized by gradual growth, as in our case.
	 There is a variant of congenital DFSP, an even rarer 
entity, which often goes unnoticed and is diagnosed 
months or years after birth. In the congenital form, 
there are three clinical patterns of presentation14, the 
first one as an infiltrated plaque, the second one as a 
sclerotic plaque (morphea-like), and the last one as an 
atrophic plaque (anetodermia-like). All of them, if al-
lowed to grow, may progressively increase in size to the 
usual clinical presentation15.
	 The clinical differential diagnosis of DFSP in child-
hood should include tumors and vascular malforma-
tions, keloids, scars, cystic hygromas, infantile myofi-

broma, pilomatrixoma, and clinically and historically, 
dermatofibroma, cellular blue nevus, fibrosarcoma, 
rhabdomyosarcoma, and malignant melanoma16,17. 
Therefore, any tumor or nodular lesion, of progressive 
growth and prolonged evolution, which does not spon-
taneously resolve, should be studied to rule out malig-
nancy.
	 In the histopathological study, macroscopically, 
the DFSP appears as a single, well-delimited mass lo-
cated in the dermis. Microscopically, its appearance is 
like a well-defined fibrosarcoma, with a proliferation 
of small, spindle-shaped cells with low pleomorphism 
and low mitotic activity18. The stroma has variable 
amounts of collagen fibers and capillaries. Tumor cells 

Pigmented Dermatofibrosarcoma Protuberans - Nieto-Benito, LM et al



102

Clinical case

Figure 3. A) Mohs micro-
grafic surgery planning: 90 
degrees incisión variant. 
B) Primary defect after 
resection of the tumor. C) 
Coverage with Integra® 
Wound Dressing. D) Clini-
cal result, with minimum 
esthetic sequelae, 2 years 
after surgery.

are grouped into short irregular fascicles, which form a 
storiform pattern, similar to that observed in the clas-
sic variant of dermatofibrosarcoma, but with the pres-
ence of melanocytes dispersed among the spindle cells 
as a characteristic of the pigmented one18, as showed 
the histopathological study of our case. The main tu-
mor component presents a greater density in its central 
part, from where it projects infiltration to the subcuta-
neous cellular tissue, producing the so-called ‘honey-
comb’ pattern.
	 CD34 is the most useful immunohistochemical 
marker for distinguishing DFSP from other fibrohis-
tiocytic tumors19. The pigmented DFSP shows intense 
positivity in all spindle tumor cells for CD34 (XIIIa 
negative) and isolated positivity for S-100 and HMB-
45 in the melanocytic component of the pigmented 
form.
	 Variants of dermatofibroma (DF), such as cellular 
or deep dermatofibroma, can be differentiated from 
DFSP through this technique since these entities are 
CD34 negative and XIIIa positive19,20. Schwannomas 
and neurofibromas present very strong positivity for 
S-100; leiomyomas and leiomyosarcomas are positive 
for multiple smooth muscle markers (actin, desmin, 
and vimentin), and the presence of positivity across 
the lesion for S-100, HBM-45 and Melan-A suggests a 
melanoma. All of these entities are CD34 negative.
	 Cytogenetic studies show the presence of a translo-
cation between chromosomes 17 and 22 in up to 95% 
of DFSPs, including their pigmented variant20, as occur 
in our case. This translocation results in the produc-
tion of the COL1A1-PDGFB fusion protein (collagen 
type I alpha 1 and beta receptors for platelet-derived 

growth factor) generating the constitutive activation of 
this receptor and the uncontrolled growth of connec-
tive tissue cells, resulting in neoplasia. In the published 
cases of DFSP with the COL1A1-PDGFB fusion gene, 
the location of the cut-off point of the PDGFB gene 
is constant in exon 2, however, that of the COL1A1 
gene is highly variable. To date, DFSP is the only tumor 
in which this specific somatic translocation has been 
demonstrated20,21.
	 The treatment of choice is a complete surgical re-
section which is difficult due to the asymmetric and 
infiltrative growth of the tumor. Mohs surgery is the 
technique of choice22,23, however, in case of having to 
resort to conventional surgery, wide margins (2 to 4 
cm) should be ensured. In our case, a variant of mi-
crographic surgery with a 90º incision was performed 
(since by definition this technique is practiced at 45º), 
with the intention of ensuring margins on all skin 
planes (epidermis, dermis, and hypodermis). Likewise, 
the defect was covered in the first surgery with a skin 
substitute that allowed the use of a partial thickness 
skin graft in a second procedure that improved the fi-
nal esthetic result and probably decreased the possible 
complications of the graft if it had been placed in the 
same surgical time as the removal.
	 Incomplete resection is associated with a high rate 
of recurrence, reported in up to 20-50% of adults, and 
with metastatic disease, reported in 4-5% of adult pa-
tients8. The higher the number of interventions and 
the longer the delay in completely resecting the lesion, 
the higher the risk of recurrence. For a better charac-
terization of the prognosis and evolution of DFSP in 
children, long-term studies are needed, which have not 
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been carried out until now, probably due to the low 
incidence of this tumor.

Conclusions

	 Pigmented DFSP is a variant of DFSP, a very un-
common low-grade sarcoma, which very rarely occurs 
in pediatric patients, as in our case. The classic and pig-
mented variants should be suspected in the presence of 
a single papulonodular lesion, of slow and progressive 
growth, with the presence of spindle cells with a stori-
form pattern in the biopsy and with a positive immuno-
histochemical study for CD34. The surgical treatment 
is Mohs surgery, which is the technique of choice. If 
the lesion is completely resected, this entity has a good 
prognosis, with little risk of recurrence and metastasis.
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