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CLINICAL HISTORY

68-year-old man with a skin tumor in the right temporo-parie-
tal region was referred to the plastic surgeon by a dermatologist 
with the diagnosis of haemangioma with recorded trauma in 
that region in the past. Plastic surgeon´s clinical diagnosis was 
suspicious pyogenic granuloma.  

MATERIALS AND METHODS

Formalin-fixed, paraffin-embedded tissue blocks were cut 
into 5-μm sections, stained with hematoxylin-eosin and ana-
lyzed immunohistochemically with different primary antibo-
dies: AE1/3 (clone AE1/AE3, diluted 1:300, DAKO, Denmark), 
vimentin (clone V9, prediluted, DAKO, Denmark), SMA (smooth 
muscle actin, clone 1A4, diluted 1:200, DAKO, Denmark), desmin 
(clone D33, diluted 1:100, DAKO, Denmark), h-caldesmon 
(clone h-CD, diluted 1:100, DAKO, Denmark), beta-catenin 
(clone β-cate nin-1, prediluted, DAKO, Denmark), S100 (clone 
Anti-S100, diluted 1:1000, DAKO, Denmark), Melan-A  (clone 
A103, diluted 1:200, DAKO, Denmark), HMB45 (clone HMB45, 

Atypical fibroxanthoma (AFX) is a  rare cutaneous soft tissue 
tumor typically occurring in the elderly on sun exposed skin. It 
comprises up to 0,2% of all skin tumors (1). AFX is considered to 
be benign tumor with excellent prognosis after complete sur-
gical excision with free margins. However, the histological stru-
cture of AFX remarkably resembles an undifferentiated malig-
nant tumor, that needs to be excluded in differential diagnostic 
process. Incorrect diagnosis may lead to unnecessary overtre-
atment of the patient.
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SUMMARY
Atypical fibroxanthoma (AFX) is a rare cutaneous soft tissue tumor typically occurring in the elderly on sun exposed skin. Histologically, it is composed of 
pleomorphic, atypical cells with multiple mitoses including atypical mitotic figures resembling undifferentiated malignant tumor. AFX is considered to be 
a benign tumor with almost uniformly excellent prognosis following conservative therapy if strict diagnostic criteria are applied. We present a case report of 
68-year-old man with a skin tumor in the temporo-parietal region. Histomorphological and immunohistochemical analysis led us to the diagnosis of atypical 
fibroxanthoma. We offer a  review of terminology and categorization of this tumor and an overview of immunohistochemical markers useful in differen-
tial-diagnostic process to rule out other malignant tumors, because AFX is a diagnosis of exclusion. The correct diagnosis prevents unnecessary overtreatment 
of the patient.
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Atypický fibroxantóm, zriedkavý a často nerozpoznaný kožný mäkko-tkanivový nádor – kazuistika 
a prehľad literatúry

SÚHRN
Atypický fibroxantóm (AFX) je zriedkavý kožný mäkko-tkanivový nádor typicky sa vyskytujúci u starších ľudí na koži vystavenej slnečnému žiareniu. Histolo-
gicky je tvorený pleomorfnými atypickými bunkami s početnými mitózami vrátane atypických mitóz, čím pripomína nediferencovaný malígny nádor. AFX je 
považovaný za benígny nádor s takmer výlučne excelentnou prognózou po konzervatívnej liečbe, ak sú použité prísne diagnostické kritériá. Prezentujeme 
prípad 68-ročného muža s nádorom kože v temporo-parietálnej oblasti. Histomorfologické a imunohistochemické nálezy zodpovedali diagnóze atypické-
ho fibroxantómu. Ponúkame prehľad terminológie a kategorizácie tohto nádoru a spektrum imunohistochemických markerov nápomocných v diferenciál-
ne-diagnostickom procese na vylúčenie iných malígnych nádorov, pretože AFX je diagnóza  per exclusionem. Správnou diagnózou sa vyhneme nepotrebnej 
liečbe pacienta. 
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diluted 1:100, DAKO, Denmark), CD10 (clone 56C6, prediluted, 
DAKO, Denmark), CD34 (clone QBEnd 10, diluted 1:100, DAKO, 
Denmark), CD68 (clone PG-M1, diluted 1:150, DAKO, Denmark), 
CD99 (clone 12E7, prediluted, DAKO, Denmark), CD117 (clone 
CD117, c-kit, diluted 1:800, DAKO, Denmark) and Ki-67 (clone 
MIB-1, diluted 1:100, DAKO, Denmark).

 

RESULTS

Grossly, the skin sample measured 26x13x12 mm and showed 
a  large nodular tumorous mass significantly prominent above 
the level of the surrounding skin measuring 13x13x8 mm. The 
tumor was of firm-elastic consistency, light brown color with red 
spots, pale on cut surface.

Histologically, the tumor was located in the dermis, not ex-
ceeding the reticular dermis, well circumscribed from the sur-
rounding subcutaneous tissue, with an expansive growth pat-
tern. The surface squamous epithelium of epidermis created 
a collar-shaped rim around the tumor, and the epithelium cove-
ring the tumor was ulcerated. Solar elastosis was present in the 
surrounding dermis. The tumor was composed predominantly 
of spindle-shaped cells with pleomorphic oval nuclei and promi - 
nent nucleoli. Round to oval cells, large cells with giant bizarre 
nuclei and multinucleated cells were less numerous. Multiple 
mitoses (46 per 10 high-power fields), including atypical mitotic 
figures, were present (Fig. 1). Necrosis, bleeding, and vascular in-
vasion were not detected in the tumor. Tumor cells were present 
at the resections margin. 

Immunohistochemically, the tumor cells showed diffuse cy-
toplasmic positivity with antibodies against vimentin, CD68, 

CD10, CD99 and SMA. H-caldesmon and beta-catenin were 
focally positive (H-caldesmon cytoplasmic and beta-catenin 
strong nuclear and weak cytoplasmic), CD117 was weakly posi-
tive in the cytoplasm of sporadic cells. Tumor cells were negati-
ve with antibodies against AE1/3, desmin, S100, melanA, HMB45 
and CD34. CD34 positivity was recorded in endothelial cells of 
the vessels. Proliferation activity was high, with Ki-67 nuclear 
positivity in approximately 50% of cells (Fig. 2). The Ki-67 anti-
gen-labeling index was determined by counting percentage of 
Ki-67-positive cells/500 tumor cells.

DISCUSSION

Atypical fibroxanthoma is a rare cutaneous soft tissue tumor 
described for the first time by Helwig in 1961 (2). It occurs typi-
cally in the elderly, mostly in the 7th to 8th decades of life, pre-
dominantly in men, on skin exposed to sunlight (head, neck). UV 
radiation, radiation therapy and immunosuppression play a ma-
jor role in the etiology (3). Changes of actinic damage including 
solar elastosis, basal cell carcinoma (BCC) and squamous cell 
carcinoma (SCC) often occur in the surrounding skin.

Macroscopically, AFX is a solitary nodular or polypoid tumor 
of reddish-pink color, mostly not more than 2 cm in diameter, of-
ten ulcerated and bleeding. In most cases, it is a rapidly growing 
tumor, clinically resembling a pyogenic granuloma. BCC or SCC 
can be in the differential diagnosis, especially in the case of sur-
face ulceration (4).

Histologically, AFX is a  dermal circumscribed tumor com-
posed of spindle-shaped, epithelioid and multinucleated cells 
arranged in sheets and fascicles. The nuclei are pleomorphic, 

Fig. 1. Histological appearence of atypical fibroxanthoma. A. Tumor localized in dermis, surface epithelium forms collar-shaped rim around the 
tumor (arrow). B. The border between tumor and subcutaneous tissue is sharp. C, D. Tumor is composed predominantly of spindle-shaped cells 
with pleomorphic nuclei and multiple mitoses including atypical mitotic figures (arrows). HE, original magnification x40, x100, x400, x400. 
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hyperchromatic or vesicular, with prominent and often multiple 
nucleoli, numerous mitoses including atypical mitotic figures 
(1). Haemorrhage with haemosiderin deposition may occur. 
Solar elastosis is typical finding in adjacent dermis (4). Based 
on the histological composition, different variants of AFX are 
distinguished - spindle cell, clear cell, granular cell, myxoid and 
pigmented. Rare variants include AFX with osteoclast-like giant 
cells, keloid-like areas, osteoid production and chondroid diffe-
rentiation (5-14). 

A  specific positive diagnostic immunohistochemical marker 
of AFX is not known. Tumor cells show positivity for CD68, CD10, 
CD99 and CD117, but none of these markers are specific for AFX. 
Markers of epithelial, melanocytic, myogenic, and vascular dif-
ferentiation, such as keratins, p40, p63, SOX10, S100, desmin, 
h-caldesmon, myogenin, CD34, CD31, or ERG protein should be 
negative in AFX (3). However, SMA may be focally/weakly positi-
ve, indicating myofibroblastic differentiation, confirmed also by 
electron microscopy (15).

The terminology and categorization of AFX have gradually 
changed. In the past AFX has been referred as pseudosarcoma of 
the skin, paradoxical fibrosarcoma, pseudosarcomatous derma-
tofibroma, or pseudosarcomatous reticulohistiocytoma (16). AXF 
is considered by some authors not to be a homogeneous entity, 
but rather a heterogeneous group of mesenchymal and epithelial 
lesions. Others believe that the term refers to a relatively homoge-
neous group of superficial fibrohistiocytic neoplasms (16). Some 
authors considered AFX to be a  SCC variant, however, multiple 
studies ruled out this interpretation. CD10 is positive in almost all 
cases of AFX and also in the vast majority of well-differentiated 
SCCs, but the expression is lost with dedifferentiation (17).

The view on histogenesis and dignity of AFX varies and the 
categorization of the tumor into a  particular class of tumors 

is not uniform. In the 4th edition of Enzinger and Weiss´s  Soft 
Tissue Tumors, AFX was included in the category of benign fi-
brohistiocytic tumors because of its almost uniformly excel-
lent prognosis. However, considering its histological similarity 
with malignant fibrous histiocytoma (MFH), AFX was regarded 
as a  superficial form of that tumor and was discussed in the 
chapter of malignant fibrohistiocytic tumors (16). From the 5th 
edition, AFX was included in the category of MFH (18). In the 
most recent 6th edition, MFH was renamed to undifferentiated 
pleomorphic sarcoma (UPS) and, analogically, the term “undiffe-
rentiated pleomorphic sarcoma of the skin” was added as a sy-
nonym of AFX (19). 

AFX was included in the WHO (World Health Organization) 
classification of soft tissue tumors for the first time in 2013 
(20,21). According to this classification, atypical fibroxanthoma 
is considered to be a benign tumor, but it is included in the cate-
gory of tumors with uncertain differentiation (3).

Despite the fact that AFX is a skin tumor, it was not mentioned 
in 2006 WHO classification of skin tumors (22). In the most re-
cent 2018 WHO classification of skin tumors, AFX is categorized 
as a separate diagnostic entity with ICD-O code and is included 
among tumors of uncertain differentiation, similarly to 2013 
WHO soft tissue tumors classification (23).   

The histological and immunohistochemical features of AFX 
are indistinguishable from superficial UPS. Both tumors are 
composed of pleomorphic predominantly spindle-shaped 
cells with admixture of epithelioid and multinucleated cells 
with nuclei exhibiting characteristics of a malignant tumor. The 
epithelium over the tumor is often ulcerated and the surroun-
ding preserved epithelium forms collarette around the tumor. 
Signs favoring AFX diagnosis over UPS are tumor size not more 
than 2 cm, localization on actinically damaged skin, localization 

Fig. 2. Immunohistochemical staining of atypical fibroxanthoma. A. Diffuse strong cytoplasmic CD68 positivity. B Diffuse strong cytoplasmic 
CD10 positivity. C. Diffuse strong cytoplasmic SMA positivity. D. Ki-67 positivity in approximately 50% of nuclei. DAB, original magnification x200. 
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long-term clinical evaluation of patients with a history of AFX. 
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