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Diagnostic value of CD163 in cutaneous
spindle cell lesions

Background: The histologic diagnosis of atypical fibroxanthoma
(AFX) can sometimes be challenging. No specific marker exists to
confirm the diagnosis other than excluding other entities. CD163 has
been shown to have great specificity for tumors of monocyte/histiocyte
lineage. In this study, we evaluated the diagnostic utility of CD163 in
diagnosing AFX and in identifying skin lesions with histiocytic/
dendritic derivation.
Methods: A total of 157 cases, including 14 AFXs, 5 spindle cell
squamous cell carcinomas (SCCs), and 7 spindle cell/desmoplastic
melanomas, along with other cutaneous spindle cell and histiocytic/
fibrohistiocytic lesions, were stained with CD163.
Results: CD163 was expressed in 11 of 14 (79%) AFXs, with
moderate to strong intensity. No staining was observed in cases of
spindle cell SCC (0/5) and dermatofibrosarcoma protuberans (0/10).
Rare spindle cell/desmoplastic melanomas (2/7) and cutaneous
leiomyosarcomas (1/5) demonstrated positive staining. CD163
reactivity was seen in 24 of 29 of benign fibrous histiocytomas (BFHs),
including 8 of 8 celular fibrous histiocytomas and 6 of 9 epithelioid cell
histiocytomas. The majority of cutaneous histiocytic lesions, including
juvenile xanthogranuloma, Langerhans cell histiocytosis and Rosai–
Dorfman disease, were positive for CD163.
Conclusion: CD163 is a useful adjunct in distinguishing AFX from
other malignant cutaneous spindle cell tumors and offers improved
specificity in identifying cutaneous histiocytic/dendritic lesions.
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The morphologic diagnosis of cutaneous malignant
spindle cell tumors, such as atypical fibroxanthoma
(AFX), spindle cell squamous cell carcinoma (SCC),
and spindle cell/desmoplastic melanoma, may some-
times pose a diagnostic dilemma. Immunohistochem-
ical studies are often required to confirm or exclude
a diagnosis. Occasionally, dermatofibrosarcoma pro-
tuberans (DFSP) and cutaneous leiomyosarcomamay
be included in the differential diagnosis. In general,
AFX is a diagnostic exclusion based on negative
immunoreactivity for cytokeratin and S-100 protein.
Conventional histiocyticmarkers, such asCD68, have
been widely used to confirm the diagnosis of AFX.

However, it has low specificity and may stain a wide
variety of neoplasms, including melanomas and
carcinomas.1,2 In addition, some poorly differentiated
SCCs may show a lack of cytokeratin expression,3,4

and occasional spindle cell/desmoplastic melanomas
may fail to react with S-100 protein.5

As a result, new markers are being sought after to
diagnose AFX with more certainty. S100A6 is
expressed in up to 80% of AFXs as well as in 33%
of melanomas.6,7 CD99 immunoreactivity was re-
ported in 73% of AFXs, with rare cases of melanoma
being positive, suggesting its value in diagnosing
AFX.8 In a recent study, procollagen-1 was found to

859



be positive in 87% of AFXs, in contrast to one third of
desmoplastic melanomas and spindle cell SCCs being
reactive.9 CD10 has been recently recommended
in the diagnosis of AFX, with positivity observed in
94–100% of tumors.10,11 However, 33% of spindle
cell/desmoplastic melanomas and one half of spindle
cell SCCs also showed weak and patchy staining.11

The hemoglobin–haptoglobin scavenger receptor
protein (CD163/HbSR) is a monocyte-/macrophage-
restricted transmembrane glycoprotein of the scaven-
ger receptor cysteine-rich family.12–14 In addition to its
function as an endocytic receptor for iron homeosta-
sis, CD163 is also involved in anti-inflammatory
processes.12 CD163 antigen is strongly expressed on
tissue macrophages, while weak expression is com-
monly seen on peripheral blood monocytes.1,2

Recently, a CD163 monoclonal antibody (clone
10D6) became commercially available for use in
paraffin-embedded tissue samples. It was shown to
label not only mature monocytes and macrophages
but also neoplastic cells in tumors of monocyte/
histiocyte lineage, such as acute myelomonocytic
leukemia.2 When compared to other conventional
histiocytic markers, CD163 demonstrates greater
tissue specificity with no reactivity for carcinomas or
melanomas.1,2 In a small series, CD163 expression
was found in one of three cases of AFX.2 More
recently, CD163 was shown to be a useful marker in

distinguishing between cellular fibrous histiocytomas
and DFSPs, given its higher expression in the former
lesion.15

To date, the utilization of CD163 in a full range
of cutaneous spindle cell tumors and cutaneous
histiocytic/fibrohistiocytic lesions has not been sys-
temically examined. In this study, we proposed that
CD163 may be a useful marker in the diagnosis of
certain cutaneous spindle cell tumors, given its limited
range of expression and tissue specificity. We also
tested the diagnostic utility of CD163 in identifying
skin lesions with histiocytic/dendritic origin.

Materials and methods

Case selection and tissue microarray construction

The study was approved by the Institutional Review
Board at the University of Michigan Health System
and was carried out in accordance with the guidelines
for human subject research. As listed in Table 1,
a spectrum of cutaneous spindle cell tumors as well as
benign histiocytic/fibrohistiocytic lesions and their
mimickers was identified through a retrospective
search of the pathology database from the Depart-
ment of Pathology at the University of Michigan.
Hematoxylin and eosin-stained sections, together
with relevant immunohistochemical stains, were

Table 1. CD163 expression in cutaneous spindle cell tumors and fibrohistiocytic lesions

Diagnosis (TMA and non-TMA) n

Percentage of CD163-positive cells

Overall positivity,10 (negative) 10–50 .50

Atypical fibroxanthoma 14 3 5 6 11/14 (79%)
Spindle cell squamous cell carcinoma 5 5 0 0 0/5 (0%)
Desmoplastic melanoma 7 5 1 1 2/7 (29%)
Leiomyosarcoma 5 4 1 0 1/5 (20%)
Dermatofibrosarcoma protuberans 10 10 0 0 0/10 (0%)
Dermatofibroma (see variants below) 29 5 16 8 24/29 (83%)

Conventional 8 2 5 1 6/8 (75%)
Cellular variant 8 0 6 2 8/8 (100%)
Hemosiderotic variant 2 0 1 1 2/2 (100%)
Lipidized variant 1 0 0 1 1/1 (100%)
Sclerotic variant 1 0 1 0 1/1 (100%)
Epithelioid cell histiocytoma 9 3 3 3 6/9 (67%)

Leiomyoma 8 8 0 0 0/8 (0%)
Dermatomyofibroma 5 5 0 0 0/5 (0%)
Neurofibroma 10 9 1 0 1/10 (10%)
Cellular neurothekeoma 2 2 0 0 0/2 (0%)
Superficial acral fibromyxoma 2 2 0 0 0/2 (0%)
Juvenile xanthogranuloma 9 0 0 9 9/9 (100%)
Reticulohistiocytoma 2 0 0 2 2/2 (100%)
Xanthoma 4 0 3 1 4/4 (100%)
Langerhans cell histiocytosis 3 0 2 1 3/3 (100%)
Rosai–Dorfman 2 0 0 2 2/2 (100%)
Granuloma annulare 7 0 5 2 7/7 (100%)
Sarcoidosis 7 1 4 2 6/7 (86%)
Epithelioid sarcoma 3 3 0 0 0/3 (0%)
Fibrous papule 4 1 2 1 3/4 (75%)
Mast cell disease 6 6 0 0 0/6 (0%)
Kaposi’s sarcoma 5 5 0 0 0/5 (0%)
Malignant fibrous histiocytoma 8 2 2 4 6/8 (75%)

TMA, tissue microarray.
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reviewed by two dermatopathologists (L. M. and
D. R. F.) to confirm the original diagnoses. In
particular, all AFX cases included in the study were
diagnosed based on the histologic features and on the
exclusion of other entities through immunohisto-
chemical study.
Formalin-fixed and paraffin-embedded tissue blocks

were retrieved, and the diagnostic area of interest was
selected for the cylinder core. The tissue microarrays
(TMAs) were constructed using an ATA100 Tissue
Arrayer (Millipore, Temecula, CA, USA) as previously
described.16 A total of 157 cases were included in this
study. Most of cutaneous spindle cell tumors and
histiocytic/fibrohistiocytic lesions (130 cases) were
constructedonTMA.NineteenTMAcases that lacked
sufficient tissue for evaluation were excluded from the
study. For lesions unsuitable forTMA (46 cases), such as
sarcoidosis and granuloma annulare, conventional
unstained slides were used.

Immunohistochemistry

The unstained slides from theTMAand conventional
paraffin blocks were stained with CD163 antibody.
Briefly, 4-mm-thick unstained sectionswere pretreated
with Ventana CC1 Solution (pH 8.0) for antigen
retrieval and were incubated with NCL-CD163
monoclonal antibody (clone 10D6, 1:50 dilution;
Vision Biosystems, Norwell, MA, USA) using a
Ventana Benchmark XT system (Ventana Medical
Systems, Tucson, AZ, USA). TheUltraVision System
and a 3,3#-diaminobenzidine chromagen were used
for detection.
Cytoplasmic and membranous staining was con-

sidered positive for CD163. According to the
percentage of positive lesional cells, the staining
was semiquantitatively recorded as,10% (negative),
10–50% or.50%. The staining intensity was graded
as weak, moderate or strong. Two pathologists (L. M.
and P. P.) independently scored the CD163 staining
for all cases.

Statistical analysis

Statistical analysis was carried out using SAS 8.2
software (SAS Institute Inc., Cary, NC, USA). The
Fisher’s exact test was used to assess the difference in
CD163 expression between AFX and other malig-
nant cutaneous spindle cell tumors. A p-value,0.05
was considered statistically significant.

Results

In normal skin, CD163 labeled the dermal dendritic
cells (data not shown). A cytoplasmic and membra-
nous staining in at least 10% lesional cells was
considered positive for CD163. When entrapped

intralesional dendritic cells or macrophages were
stained, it was not considered as true positivity for
lesional cells. The results of CD163 expression in
a number of skin lesions are summarized in Table 1.

Among malignant cutaneous spindle cell tumors,
CD163 was diffusely expressed in most AFXs (11/14;
79%), with all positive cases demonstrating moderate
to strong intensity (Fig. 1A). In contrast, none of the
spindle cell SCC (0/5) and DFSP (0/10) reacted with
CD163 (Fig. 1B, C). Most spindle cell/desmoplastic
melanomas were negative for CD163 (Fig. 1D), with
the exception of two cases (2/7; 29%) showing
moderate staining. One leiomyosarcoma (1/5) dem-
onstrated focal positivity with moderate intensity,
while the rest were non-reactive. The CD163 staining
pattern in AFX was significantly different from other
that in malignant cutaneous spindle cell tumors,
including spindle cell SCC, spindle cell/desmoplastic
melanoma, DFSP and leiomyosarcoma (p , 0.05
for each). Interestingly, most cases (6/8; 75%) of
malignant fibrous histiocytoma (MFH) demonstrated
moderate to strong staining for CD163, similar to that
seen in AFXs.

As shown in Table 1, CD163 expression was
observed inmost cases (24/29; 83%) of benign fibrous
histiocytoma (BFH) regardless of the tumor subtypes
(Fig. 2A). Among 9 epithelioid cell histiocytomas
tested, the majority (6/9; 67%) reacted positively. Of
all positive BFHs, 20 of 24 displayed moderate to
strong staining (Fig. 2B). We noted that diffuse and
strongCD163 expressionwasmore frequently seen in
hemosiderotic BFH, lipidized BFH and epithelioid
cell histiocytoma, whereas sclerotic variant or pauci-
cellular areas in conventional BFH often had focal
and weak labeling.NoCD163 reactivity was observed
in dermatomyofibromas (0/5), leiomyomas (0/8),
cellular neurothekeomas (0/2) or superficial acral fib-
romyxomas (0/2) (Fig. 2C). Except for one case (1/10,
10%), neurofibromas were not stained with CD163.
Most cases of fibrous papule (3/4) were positive, with
two showing weak staining intensity.

Among cutaneous histiocytic lesions, strong
CD163 positivity was observed in all cases of juvenile
xanthogranuloma (9/9), reticulohistiocytoma (2/2),
Langerhans cell histiocytosis (3/3), Rosai–Dorfman
disease (2/2) and granuloma annulare (7/7) (Fig. 2D).
The majority of sarcoidosis (6/7; 86%) had strong
staining. All xanthomas (4/4) were positive for
CD163, with most (3/4) showing weak intensity.
No CD163 reactivity was observed in mimicking
lesions, including epithelioid sarcoma (0/3), Kaposi’s
sarcoma (0/5) and mastocytosis (0/6).

Discussion

CD163 is a hemoglobin scavenger receptor and
functions as an endocytic receptor-scavenging
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haptoglobin–hemoglobin complexes.12 It has a greater
tissue specificity for cells with monocyte/macrophage
differentiation. In skin, CD163 is typically expressed
in dermal macrophages and dendritic cells.1,13,14

Recently, CD163 expression has been found in
tumors with monocytic and histiocytic derivation,
such as acute myeloid leukemia with monocytic
differentiation and Rosai–Dorfman disease. In the
same study, none of the carcinomas or melanomas
were reactive.1,2 Of interest, Nguyen et al. showed
that a subset of AFX cases (1/3) were CD163 positive,
while all melanomas (0/22) were non-reactive.2

However, their cohort was small, and other malignant
cutaneous spindle cell tumors, such as spindle cell
SCC, were not investigated. Although their 22
melanomas were reported to be negative for
CD163, there was no detailed information regarding
the morphologic subtypes of these melanomas. In the
current study, we examined the expression of CD163
in more cases of AFX in comparison to its histologic
mimickers.

In our series, themajority (11/14) ofAFXs displayed
CD163 positivity with moderate to strong intensity,
while no cases of spindle cell SCC or DFSP showed
CD163 expression. Although a few cases of spindle
cell/desmoplastic melanoma (2/7) and cutaneous
leiomyosarcoma (1/5) showed some staining, the dif-
ference in CD163 expression between AFX and other
malignant cutaneous spindle cell tumors was statisti-
cally significant (p , 0.05). Our findings suggest that
CD163 is a useful marker in separating AFX from
other entitieswhenused togetherwith the conventional
immunohistochemical panel for malignant cutaneous
spindle cell tumors. Regarding the occasional cases of
desmoplasticmelanoma and leiomyosarcoma showing
CD163 positivity, we suspect that the positive staining
is probably because of antigen cross-reactivity.
The diagnosis of AFX is, by definition, dependent

on the use of a wide panel of immunohistochemical
markers. It is invariably negative for keratins, S-100
protein and desmin. In the past, there have been
efforts toward establishing a confirmatory stain for

Fig. 1. CD163 staining in cutaneous malignant spindle cell tumors. A) Atypical fibroxanthoma with diffuse and strong CD163 staining in

tumor cells. There is a lack of CD163 reactivity in spindle cell squamous cell carcinoma (B), dermatofibrosarcoma protuberans (C) and spindle

cell/desmoplastic melanoma (D) (original magnification, 3200).
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AFX. Markers such as CD68, lysozyme, alpha-1-
antitrypsin and alpha-1-antichymotrypsin are com-
monly expressed in AFX but have low specificity.17,18

A number of recent studies have offered several
potentially useful diagnostic markers, including
CD99, procollagen-1 and CD10.8,10,11 The fact that
CD163 expression was nearly restricted in AFX
makes it another useful adjunct in the diagnosis of
AFX. However, because of the presence of CD163
reactivity in a small subset of spindle cell/desmo-
plastic melanomas and cutaneous leiomyosarcomas,
special caution should be taken to avoid diagnosing
AFX based exclusively on CD163 positivity. In add-
ition, it should be made aware that some entrapped
CD163-positive dendritic cells/macrophages may be
seen within the tumor, and these cells should not be
interpreted as positive tumor cells. As the CD163
positivity was observed in both AFX and MFH, it is
not helpful in separating the two entities.
Earlier work has shown that a subset of BFH

reacted with CD163.2 More recently, Sachdev and
Sundram15 found that CD163 was expressed in the

majority of BFH (89%) and cellular fibrous histiocy-
toma (100%), but only in a small number of DFSP
(17%, 3/18), indicating its potential utility in the
differential diagnosis of cellular BFH and DFSP. Our
data confirm and expand their results. We found that
CD163 is expressed in 83% (24/29) of BFH, including
the cellular variant. None of our DFSPs (0/10) were
labeled with CD163. Both histiocytic and spindle cell
components were labeled positively, similar to that
reported in a previous study.15 Intriguingly, we
observed that 67% of epithelioid cell histiocytomas
reacted diffusely and intensely with CD163. Nguyen
et al. havemade a similar observation in a single case.6

Inconsistent with our findings,Miettinen and Fetsch19

stated that, in their experience (unpublished obser-
vation), the main cellular component of epithelioid
cell histiocytoma is negative for CD163. Histologi-
cally, epithelioid cell histiocytoma resembles lesions
comprising epithelioid cells, such as Spitz nevi and
cellular neurothekeoma.20,21 Although factorXIIIa is
usually an adequatemarker to helpwith the diagnosis,
potential pitfalls exist in that occasional cases of

Fig. 2. CD163 expression in benign cutaneous histiocytic/fibrohistiocytic lesions. A) Conventional dermatofibroma with moderate staining

intensity in tumor cells. B) Epithelioid cell histiocytoma showing diffuse and strong CD163 reactivity. C) Dermatomyofibroma displaying

negative staining. D) Juvenile xanthogranuloma with diffuse labeling in lesional cells (original magnification, 3200).
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epithelioid cell histiocytoma may have focal S-100
protein positivity and/or lack the expression of factor
XIIIa.20 Our data suggest that CD163 can aid with
the diagnosis in this settings.

In this study, we also tested a wide spectrum of
cutaneous histiocytic/fibrohistiocytic lesions. CD163
reactivity was not observed in cases of dermatomyofi-
broma, cellular neurothekeoma or superficial acral
fibromyxoma, a novel finding not previously re-
ported. In concordance with earlier studies,1,2,19 we
found CD163 expression in all lesions of juvenile
xanthogranuloma, reticulohistiocytoma, Rosai–
Dorfman disease and Langerhans cell histiocytosis.
As expected, most histiocytic lesions, such as granu-
loma annulare and sarcoidosis, reacted positively with
CD163. In contrast, epithelioid sarcoma, mastocy-
tosis and Kaposi’s sarcoma were CD163 negative.
Our work further supports the notion that CD163 is
a relatively specific marker for lesions of histiocyte/
dendrocyte derivation and expands the utility of
CD163 in diagnosing skin lesions.1,2

The potential histogenesis of AFX has been
controversial. Some investigators have proposed that
AFX may represent a reactive process, while others
contend that it is a fibrohistiocytic neoplasm, closely
related to MFH. It is variously regarded as being of
myofibroblastic, fibrohistiocytic and fibroblastic dif-
ferentiation.22,23 The expression of CD163 in AFX
suggests that it may, in part, be related to histiocytic/
dendritic lineage. Alternatively, AFX lesions may
have acquired an antigenic determinant of histiocyte/
dendrocyte through partial differentiation. Nonethe-
less, continued investigation is necessary to unravel
the true histogenesis of AFX.

In summary, CD163 appears to be a useful marker
in identifying cutaneous lesions of histiocytic/den-
dritic lineage. Our data suggest that CD163 may be
a useful adjunct to the immunohistochemical panel of
AFX. It appears helpful in separating BFH from
DFSP and particularly in assisting with the diagnosis
of epithelioid cell histiocytoma. Future research with
larger study populations is necessary to establish the
utility of CD163 in diagnosing malignant cutaneous
spindle cell tumors.
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