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Abstract. Clear cell atypical fibroxanthoma (CCAFX) is a 
rare tumor of uncertain differentiation first described in 1987, 
of which 20 cases have thus far been studied in detail and 
reported in the English literature. CCAFX is regarded as a 
skin tumor and without a wide‑range immunohistochemical 
application, it is relatively impossible to differentiate it from 
other well‑known malignancies with a clear cell phenotype. 
In the majority of cases, CCAFX has a rather indolent course; 
however, it can produce local recurrences, particularly if an 
incomplete excision has been made and in more rare cases, it 
can lead to regional lymph node metastases. The present study 
describes the case of a male patient with a rapidly growing 
CCAFX highlighting the vast clinicopathological differential 
diagnosis of this tumor and describing its course one year 
following its surgical excision. The tumor was examined 
immunohistochemically and was found to express several 
fibrohistiocytic antigens (such as CD68, α1‑antichymotrypsin 
and FactorXIIIa, as well as CD10, D2‑40 and CD99); however, 
it did not express melanocytic, hormonal receptors or cyto‑
keratins. In addition, the current study reviews and discusses 
the most prominent clinicopathologic features of this rare 
cutaneous tumor of uncertain differentiation.

Introduction

Clear cell atypical fibroxanthoma (CCAFX) is a rare variant of 
atypical fibroxanthoma (AFX) which was initially described 
in 1961 by Helwig (1), whereas the first description of the clear 
cell variant was provided by Patterson et al (2) in 1987, with 
only 20 cases reported in the English literature to date, at least 
to the best of the author's knowledge. The majority of cases 
have been adequately studied and explicit details have been 
reported (1‑14). The line of differentiation/histogenesis of 
CCAFX is uncertain. Considering the fact that this is a variant 

of atypical fibroxanthoma (AFX) originating from a primitive 
mesenchymal cell or a transitional form of a cell, myofibro‑
blastic and fibrohistiocytic differentiation seems probable (3). 
CCAFX was included for the first time in the latest edition of 
the World Health Organization (WHO) classification of tumors 
of uncertain differentiation (15). CCAFX usually presents an 
indolent course, although it can occasionally be aggressive, 
producing local recurrences and more rarely, regional and 
distant metastases (16). In the present study, the clinicopatho‑
logical and immunohistochemical features of a new case of 
CCAFX are described. In addition, the present study provides 
a review on this rare variant of AFX.

Case report

A 78‑year‑old bald Caucasian male, who was a former bus 
driver in the public sector, with Fitzpatrick phototype III, 
presented at General Hospital of Arta Greece with a lesion 
on the scalp that suddenly became raised, growing rapidly 
within two weeks and became ulcerated. The patient reported 
a history of sun exposure, was diabetic without immunosup‑
pression, and suffered from coronary artery disease, chronic 
renal failure, gout and hypertension. He has been diagnosed 
twice for basal cell carcinoma in the external ear 25 years ago 
and recently, on the nose. The patient provided his informed 
consent prior to the preparation of the present study.

Clinical findings. The lesion was examined initially by a 
general practitioner and the patient was referred to a skin 
specialist. The dermatologist suggested the excision of the 
lesion as soon as possible as the clinical impression was squa‑
mous cell carcinoma or basal cell carcinoma, highlighting the 
rapidly growing lesion. A physical examination revealed an 
oval‑shaped, well‑demarcated, firm, slightly tender, pink‑red 
nodule of 1.3 cm in diameter, with an ulcerated surface on the 
scalp (Fig. 1).

Therapeutic intervention. The lesion was surgically excised 
under local anesthesia two weeks after its first notification by 
the patient and was examined histologically.

Diagnostic assessment. All materials and methods applied in 
the present study were performed at the First Department of 
Pathology, National and Kapodistrian University of Athens 
according to the protocol for the histologic diagnosis.
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A microscopic examination revealed a tumor infiltrating the 
whole dermis, whereas the overlying epidermis was completely 
ulcerated (Fig. 2). The tumor consisted of large, pleomorphic, 
spindle‑shaped and epithelioid cells, with centrally placed 
nuclei, with some of these being multinucleated with an 
eosinophilic or foamy/clear cytoplasm, which did not stain for 
periodic acid‑Schiff (PAS) or PAS‑diastase infiltrating into a 
hyalinized stroma (Fig. 3). The cells were arranged without 
a defined pattern, lacking peripheral palisading, as shown by 
H&E staining (Fig. 2). In the papillary dermis on the tumor 
border, an epidermal collarette was observed and the tumor 
was shown to come into contact with the basal epidermal 
layer (Fig. 2). Elastic Verhoeff‑van Gieson staining revealed a 
degenerative process of elastic fiber in the superficial dermis. 
In the reticular dermis, the tumor had a ‘pushing’ and well 
demarcated margin (Fig. 2). Numerous mitoses were observed, 
some of these being atypical. The inflammatory infiltrate 
consisted mainly of lymphocytes, mast cells and a few histio‑
cytes. As compared with the rest of the dermis, mast cells, 
which were dispersed in the lesion, were more concentrated 
in the neoplasm. Immunohistochemically, the tumor cells 
diffusely expressed CD10 (Fig. 4A), CD68 (Fig. 4B), CD99 
(Fig. 5A), D2‑40 (Fig. 5B), α1‑antichymotrypsin and variably 
FactorXIIIa (Fig. 5C) and p63 (nuclear staining in a small 
number of cells in the deepest point of tumor infiltration). The 
proliferation index (Ki‑67) was 93% (Fig. 6A). The cells exhib‑
ited strong nuclear staining for p53 (94%) (Fig. 6B). Tumor 
cells were not immunoreactive for the following: Cytokeratin 
AE1/AE3 (CKAE1/AE3), cytokeratin 34bE12 (CK903), 
HMB45, MART‑1, CD34, Desmin, SMA, c‑kit (CD117), ERG, 
calponin and S100 (data not shown). No molecular analysis has 
yet been conducted for the case described in the present study.

Follow‑up and outcomes. The case reported herein is described 
after one year of the tumor onset on the scalp. The patient has 
been followed‑up every six months by an oncologist and he 
is free of metastasis or recurrence. A laboratory investigation 
with a CT scan of the head/neck and thorax, as well as the 
palpation of cervical lymph nodes of the head/neck region 
following the diagnosis, was normal. During this time, visits 
to the dermatologist led to the diagnosis of another lesion on 
the nose, which was diagnosed as basal cell carcinoma.

Discussion 

CCAFX is a malignant tumor, most often diagnosed on the 
scalp, and occasionally in other sun‑exposed skin areas of 
the periauricular region, anti‑helix, temple, nose, cheek, 
shoulder, forearm, hand and leg (1‑14). Is a very rare variant 
of AFX with a vast histopathological differential diagnosis. 
In 2016, a study based on 112 patients with AFX diag‑
nosed (between 2004 and 2014) was published in Spain, 
presenting only six cases of CCAFX (4). The clinical and 
pathological findings from the literature are summarized in 
Table I. Following its first description in 1987 (2), 20 cases 
have been described in the literature to date (1‑14). Some 
cases of CCAFX have probably been reported under a 
different diagnosis, since the use of immunohistochemical 
staining has facilitated the confirmation of this entity and 

has resolved the difficulty associated with the morphological 
histopathological diagnosis (17).

Clinically, CCAFX described as tumor or plaque, presents 
as a flesh‑colored or red nodule, varying in size from 0.7 to 
2 cm, rarely exceeding 2 cm (18% reported in the literature), 
with a median size of 1.4 cm (4). It may be ulcerated and 
tender, but is not painful, as in the case presented herein. The 
lesion has a rapid growth rate, as also described in the case 
in the present study; thus, the duration between disease onset 

Figure 1. Clinical appearance of the lesion.

Figure 3. Light microscopy illustrating largely atypical balloon tumor cells 
arranged in sheets in the superficial and the deep dermis, infiltrating into a 
hyalinized stroma (hematoxylin and eosin staining; original magnification, 
x200).

Figure 2. Light microscopy of the tumor: A clear cell dermal proliferation 
covered by an ulcerated epidermis is shown (hematoxylin and eosin staining; 
original magnification, x100).
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and diagnosis is short, typically within the range of a few 
months, usually 1‑8 months (4). The mean age at diagnosis is 
78.7 years, ranging from 70 to 86 years and is more common 
among males (male/female ratio, 5/1) (4).

Histologically, CCAFX is a well‑circumscribed dermal 
tumor with a symmetric growth pattern, an epidermal 
collarette, no grenz zone formation, and is composed of 
epithelioid or spindle‑shaped cells arranged haphazardly in 
sheets (4). The cells have a clear or vacuolated cytoplasm with 

a subpopulation of balloon cells infiltrating into a hyalinized 
stroma. The majority of cases are ulcerated lesions without 
necrosis, vascular or perineural invasion with slight inflam‑
matory infiltrate composed mainly of lymphocytes, mast cells 
and a few histiocytes (4). The surrounding dermis is loose or 
fibrous, and the papillary dermis presents a marked accumula‑
tion of abnormal elastin known as actinic/solar elastosis (7). 
Aggressive tumor behavior has been observed, although this is 
very rare (6), and confers an increased risk of local recurrence 

Figure 6. (A) Ki‑67 and (B) p53 staining in clear cell atypical fibroxanthoma, as shown by immunohistochemical staining; original magnification x100.

Figure 4. Tumor cells in the dermis strongly expressed (A) CD10 and (B) CD68, as shown by immunohistochemical staining; original magnification, x100. 

Figure 5. Clear cell atypical fibroxanthoma expresses to (A) CD99, (B) D2‑40 and (C) FactorXIIIa varying degrees, as shown by immunohistochemical 
staining; original magnification, x200.
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related to incomplete excision (6). Mohs surgery is considered 
favorable as it is associated with a lower recurrence rate 
and tissue sparing compared to a wide local excision which 
requires a 2‑cm margin and has a higher recurrence rate of 
8.7‑16% (18).

Immunohistochemically, CCAFX usually strongly and 
diffusely expresses CD68 and CD10 (4‑12), as in the case 
presented herein. Other researchers have reported positivity 
also for Vimentin, procollagen 1 (PC1), SMA, muscle specific 
actin and lysozyme (11). In addition, the present study demon‑
strated that CCAFX focally expressed D2‑40 and Factor 
XIIIa, and diffusely CD99 and α1‑antichymotrypsin, but did 
not express cytokeratin or melanocytic markers. Staining 
for the proliferation index marker, K‑i67, ranges from 40 to 
50% in the majority of cases (4), whereas in the present case, 
the proliferation activity of the critical cells was 93%. The 

antibodies used and the differential diagnoses are presented 
in Table II.

The pathologic differential diagnosis of CCAFX includes 
several primary and metastatic skin tumors consisting of 
atypical cells with a clear cytoplasm and pleomorphic nuclei. 
The former include mainly balloon cell melanocytic tumors, 
clear cell sarcoma (malignant melanoma of soft tissue), clear 
cell squamous cell carcinoma (clear cell SCC), clear cell 
basal cell carcinoma (clear cell BCC), metastatic renal cell 
carcinoma (RCC), metastatic lung and breast carcinoma, 
metastatic chordoma to the skin, sebaceous carcinoma, 
trichilemmal carcinoma, clear cell hidradenocarcinoma, 
pleomorphic liposarcoma and PEComas. Distinguishing 
features include the collarette formation of the overlying 
epidermis, tumor cells with indistinct cell boarders, scattered 
multinucleated giant cells and the location of the tumor in sun 

Table I. Review of the clinicopathological findings of reported CCAFX cases, including the case in the present study.

 Clinical data Pathological data
‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Case Sex Age, years Location Size Follow‑up Margin Ulceration Invasion depth (Refs.)

  1 M 87 Dorsum of 10 AW 3 months NA Yes Deep dermis (2)
   the hand      
  2 M 76 Scalp 7 DW 72 months NA No Deep Dermis (4)
  3 M 86 Scalp 13 AW 5 months Pushing Yes Superficial (4)
        subcutis
  4 M 81 Preauricular 17 AW 2 months Infiltrative Yes Deep Dermis (4)
  5 M 81 Scalp 13 AW 1 month Pushing Yes Deep Dermis (4)
  6 M 76 Scalp 15 Recurrence Pushing Yes Deep Dermis (4)
     47 months    
  7 M 70 Scalp 20 AW 72 months Infiltrative Yes Superficial (4)
        subcutis 
  8 F 86 Nose 14 NA Pushing Yes Dermis (5)
  9 M 67 Ear 10 NA Pushing Yes Dermis (6)
10 F 63 Forearm 14 NA Pushing No Subcutis (7)
11 M 88 Scalp 7 NA NA (shave NA Dermis (8)
      biopsy)   
12 M 77 Forearm 11 NA Pushing Yes Dermis (8)
13 M 78 Temple 8 NA Pushing Yes Dermis (8)
14 F 90 Cheek 25 AW 18 months Pushing Yes Dermis (9)
15 M 81 Temple 40  AW 24 months Pushing Yes Superficial (10)
        subcutis 
16 M 73 Cheek 20 AW 12 months Pushing Yes Deep Dermis (10)
17 M 49 Ear 16 NA NA Yes Dermis (12)
18 M 72 Lower leg NA NA NA (shave Yes NA (13)
      biopsy)   
19 M 74 Shoulder 25 NA NA Yes Dermis (14)
20 M 86 Preauricular 10 NA NA No Dermis (33)
21  M 78 Scalp 13 AW 12 months Pushing Yes Dermis The
         present
         study

CCAFX, clear cell atypical fibroxanthoma; DW, died without the disease; AW, alive without the disease; NA, not available.
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damaged areas of the head and face of elderly individuals (4). 
As regards the present case, no palisading arrangement at the 
periphery of the tumor mass, neither clefts between the tumor 
and stroma were observed, all present to various degrees 
in basal cell carcinoma (5,14). Immunohistochemically, 
CCAFX is negative for S100 protein and melanocytic 
markers, such as HMB45, MART‑1, p16 and MITF (7). In 
a few studies, HMB45 or MITF focal immunoreactivity 
occasionally has been experienced that exhibits some degree 
of cross‑reactivity with similar epitopes of the tumor (7,19). 
CCAFX is well‑circumscribed with a pushing boarder archi‑
tecturally, very similar to a nodular balloon‑type malignant 
melanoma (4). However, S100 protein and MART‑1, as well 
as molecular studies for BRAF V600E mutation are not 
expected in CCAFX (4). p63 which is often found in SCC, is 
only found in 15‑20% of AFX cases (20). Conversely, clear 
cell SCC is strongly positive for high molecular weight cyto‑
keratins (CK903), cytokeratin AE1/AE3 and p63 that allow 
its distinction from CCAFX (20). More importantly, CCAFX 
should be distinguished from metastatic adenocarcinomas 
particularly from a renal origin, lung and breast, based on 
the history, clinical and laboratory findings. Metastatic 
RCC may pose a significant differential diagnostic problem, 
particularly if it involves a limited biopsy sample character‑
ized by immunoreactivity for CD10 (4). Abundant amounts 
of mucins in neoplastic cells positively stained for PAS that 
lack a delicate vasculature and form a tubulopapillary pattern 
favor metastatic RCC, features that may distinguish it from 
CCAFX morphologically (8). Metastatic RCC is the most 
common metastatic tumor from internal organs, although 
other tumors include lung, breast and ovarian cancer with 
clear cell morphology, but negative for CD68 and CD99 
and positive for cytokeratins (4). According to the findings 
presented in this study, CCAFX does not express hormonal 
receptors [estrogen receptor (ER) or progesterone receptor 
(PR)] and these findings may be of some assistance in differ‑
entiating CCAFX from metastatic breast or endometrioid 
clear cell carcinomas.

Pleomorphic liposarcoma and other clear cell sarcomas 
are rarely confined to the superficial dermis without exten‑
sion to the subcutaneous fat (4). Liposarcoma, as well as 
chordoma are positive for S100 and chordoma is also positive 
for cytokeratins (11). CCAFX is well circumscribed and has 
a pushing boarder no lobular or cribriform architecture and 
no glandular differentiation (presence of ducts and tubules) 
or positively stained PAS hyaline material surrounding the 
lesion, as often present in cutaneous adnexal tumors (11). 
PEComas and clear cell hidradenocarcinoma are more 
frequent on the limbs, consisting of palely basophilic cells 
containing abundant PAS positive glycogen and they are also 
positive for cytokeratin (4). Tumors that have a diffuse growth 
pattern connecting to the subcutis and beyond with necrosis 
and blood vessel invasion should be classified as pleomor‑
phic dermal sarcomas (PDS) according to the WHO 2018 
edition (15). A recent study presenting 71 cases, meeting the 
criteria for both AFX and PDS, indicated that a spindle cell 
morphology was associated with recurrence, deep infiltration 
and aggressive behavior (21).

The differentiation/histogenesis of CCAFX is not precisely 
known and this entity was classified for the first time by WHO 

in 2018 under the title Tumors of uncertain differentiation (15). 
The overall pathologic features (dermal tumor with no connec‑
tion to the subcutis, with nuclear pleomorphism and atypia) 
and the evaluation of IHC phenotype (expression of histiocytic 
markers such as CD68, CD163 and a1‑antichymotrypsin) favor 
an origin from fibroblasts and histiocytes (macrophage‑like 
cells) (3). The case presented herein was negative for SMA, 
often found positive in AFX, as well as for Desmin and 
Calponin, both stained strongly in leiomyosarcoma (22). 
In view of the fact that CD10 is generally considered as a 
sensitive marker (and most of the times the only positive 
marker) in CCAFX, this finding casts a shadow on the alleged 
fibroblastic/fibrohistiocytic origin of this tumor (15).

In contrast to other lesions that resemble CCAFX and have 
a poor prognosis, CCAFX is a dermal tumor that behaves in a 
low‑grade manner, has a more indolent course and only 5% of 
cases recur with minimal metastatic potential (23,24). The 
tumor metastatic potential ranges from <1 to 5% in the litera‑
ture, although most often, the criteria for the diagnosis are not 
clear and these cases demonstrate features similar to pleomor‑
phic dermal sarcomas (25). Overall, AFX has no tendency for 
local recurrence or distant metastases, and chemotherapy has 
proven ineffective for treatment (18,24). More recent guided 
molecular therapies, such as molecular inhibitors of the RAS 
pathway may be promising in unresectable or metastatic 
tumors (26‑29).

The recommended treatment for CCAFX is wide 
surgical excision with at least 2 cm tumor‑free margins in 
order to reduce the risk of local recurrence (17). In unresect‑
able cases, radiation therapy may be more suitable. However, 
there are no guidelines available on the radiation therapy 
based on the optimal possible dosing, type or frequency 
for this adjuvant therapy (17). Mohs micrographic surgery 
was recently applied for AFX tumors due to its commonly 
accepted advantages for margin evaluation. In a series of 
91 patients over a 20‑year period treated with wide surgical 
excision and Mohs micrographic surgery, no patients 
exhibited recurrence with Mohs surgery vs. 8.7% with wide 
surgical excision (18). Furthermore, the majority of the cases 
arise on the head and face, and wide excision may be diffi‑
cult, if not impossible.

A full‑body skin examination is warranted in order to 
detect a clinically occult AFX from another site (23). Distant 
metastases have rarely been reported, although complete 
regional lymph node examination should also be carried 
out in order to identify signs of metastatic disease (23). The 
patients should be followed‑up every six months for a long 
period of time, since metastases may develop after several 
years (23). One of the six patients presented in the study by 
Tardío et al (4) had a local recurrence 47 months after the 
first excision, whereas the case presented in the study by 
Javier et al (11) exhibited recurrence within few weeks after 
the first excision.

AFX has been reported in association with Li‑Fraumeni 
syndrome, including Xeroderma pigmentosum (30,31). 
Activating mutations have been found in the TP53 gene (32), 
in the CDKN2A gene (31) and in the promoter region of the 
TERT gene (27). However, due to the small number of cases, 
these associations may be fortuitous in CCAFX, although 
there is a strong association with ultraviolet radiation exposure 
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and immunosuppression, which is the major risk factor for 
this tumor. In the present case report, universal strong nuclear 
immunohistochemical staining for p53 was noted in the tumor 
cells. According to the study by Crowson et al the ultraviolet 
light‑induced mutagenesis of p53 may be a clue to the etio‑
pathogenesis of CCAFX and its predilection for sun‑exposed 
areas of the body (8). Based on the present findings the author 
concluded that male baldness may be an associated adverse 
effect on the associated ultraviolet light‑induced CCAFX and 
its predilection for the scalp in the male population. This lesion 
has been also reported in association with other UV‑induced 
skin superficial lesions, such as Bowen disease (33) and 
actinic keratosis (13). These associations support the common 
etiopathogenesis of CCAFX with other lesions based on 
chronic exposure to sun rays.

In conclusion, CCAFX is a rare variant of AFX affecting 
preferentially the head/face of males in their seventh decade of 
life. It may be misdiagnosed, since it has several histological 
differential diagnoses, including several types of primary and 
metastatic skin tumors. Wide‑rage immunohistochemical 
analyses are crucial for excluding other malignancies. The 
disease has a relatively favorable prognosis; however, the tumor 
should be excised with wide margins in order to minimize the 
risk of recurrence.
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