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Abstract 
Cutaneous sarcomas represent a heterogeneous group of mesenchymal lesions. This study investigates the histopathological and 
immunohistochemical features in different cases of angiosarcoma and Kaposi’s sarcoma (cutaneous vascular sarcomas), which are 
representative for medical practice. The clinical–histopathological–immunohistochemical correlations render possible the differential 
diagnosis and a proper treatment can be applied to obtain a favorable prognosis. 
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 Introduction 

Skin cancers account for 15–20% of all malignant 
tumors. 

Cutaneous sarcomas are relatively rare malignant 
connective tissue tumors – almost 5% of all cutaneous 
malignant tumors. 

Cutaneous sarcomas represent a heterogeneous 
group of mesenchymal neoplasms including fibro-
histiocytic tumors (atypical fibroxantoma, dermato-
fibrosarcoma protuberans), fibroblast tumors (fibro-
sarcoma, myxofibrosarcoma), smooth muscle tumors 
(leiomyosarcoma), skeletal muscle tumors (rhabdo-
myosarcoma), peripheral nerve sheath tumors (malign-
ant perineural sheath tumor, MPNST), lipomatous 
tumors (liposarcoma), and vascular tumors (angio-
sarcoma, Kaposi’s sarcoma) [1–7]. 

Frequently, sarcomas are found in older adults. 
Sarcomas are usually manifested by deep lesions  
and they may also affect the subcutaneous tissue.  
The preferential sites are the extremities, especially the 
thigh, then trunk, head and neck and retroperitoneum. 

Most sarcomas appear spontaneously and do not 
have a known etiology. 

Cutaneous lesions present as plaques or nodules. 
Their main characteristics are cellular and nuclear 
atypia, rapid, invasive and destructive growth, 
metastases and a high tendency to local recurrences  
[1, 3, 8–12]. 

The general information about the patient (age, sex, 
pathological history) together with the specific data 
about the tumor (size, location, growth pattern, atypia, 
mitotic rate, presence of necrosis, ulceration and 
hemorrhage areas) are important features for a correct 
diagnosis and prognosis evaluation [13–18]. 

The treatment of cutaneous sarcomas consists of 
surgical excision, radiotherapy and chemotherapy [1, 3, 
4, 14]. 

These article reviews cutaneous vascular sarcomas 
with particular emphasis on the histopathologic and 
immunohistochemical features for diagnostic, treatment 
and prognostic purpose. 

 Material and Methods 

The research group comprises 27 cases of cutaneous 
vascular sarcomas (seven cases of angiosarcoma and  
20 cases of Kaposi’s sarcoma from all histological 
stages (patch, plaque and nodular). The surgical 
excision samples were fixed in 10% buffered formalin, 
paraffin embedded and stained with Hematoxylin–Eosin 
for histopathological examination. Immunohistochemi-
cal staining was performed using the following anti-
bodies: CD34, CD31, actin, myoglobin, desmin, cyto-
keratin and vimentin (Table 1). 

Table 1 – Antibodies used for immunohistochemical 
staining 

Antibody Specificity / 
Reactivity Company Dilution Clone

CD34 

Endothelial 
antigen; 
Hematopoetic 
precursor 

Immunotek 1:100 Qbend 
10 

CD31 Endothelial 
antigen Neomarkers 1:30 JC/70A

Actin 
The actin from 
the smooth 
muscle tissue 

SIGMA,  
St. Louis, Mo, 

USA 
1:1500 PC10

Cytokeratin Cytokeratin 
marker Immunotek 1:200 KL1 

Vimentin Mesenchymal 
marker 

DAKO, Glostrup, 
Denmark 1:50 V9 
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 Results 

The angiosarcoma is one of the rare sarcomas, 
which occur on the head and neck, especially on the 
scalp and face of elderly men. Histopathologically, the 
angiosarcoma is characterized by multiple vascular 
channels of different sizes lined by endothelial, atypical 
cells, disposed on one or more layers. The atypical 
endothelial cells are more protuberant than normal cells, 
pleomorphic, with pale, light eosinophilic cytoplasm 
and voluminous and hyperchromatic nuclei. Lympho-
cytic infiltrate is present (Figures 1 and 2). Tumoral 
cells show an alveolar (Figure 3) or fasciculate pattern. 

Immunohistochemical staining reveals that angiosar-
comas express vimentin, CD34 and actin and show a 
diffuse positivity for myoglobin (Table 2) (Figure 4). 

Table 2 – Angiosarcoma: IHC results 
Case no. Actin CD34 CD31 Cytokeratin Vimentin

1. + + - - + 
2. + + - - + 
3. + + - - + 
4. + + - - + 
5. + + - - + 
6. + + - - + 
7. + + - - + 

 

 

Figure 1 – Angiosarcoma. Vascular channels with 
different sizes lined by endothelial, pleomorphic, 
atypical cells with voluminous and hyperchromatic 
nuclei (HE stain, ob. 40×). 

Figure 2 – Angiosarcoma of the scalp and face of 
elderly men. Tumoral cells with atypical, vesicular, 
tachychromatic nuclei (HE, ob. 40×). 

 

Figure 3 – Angiosarcoma, alveolar pattern (HE stain, 
ob. 40×). 

Figure 4 – Angiosarcoma. IHC staining for myoglobin; 
diffuse positive (ob. 20×). 

 
Kaposi’s sarcoma (KS) is a mesenchymal tumor 

characterized by the proliferation of spindle-shape cells, 
usually in a directional streaming pattern, neoangio-
genesis, inflammation with fibrosis and hyperemia 
(extravasated erythrocytes and hemosiderin storage).  
It represents the most common tumor associated with 
HIV-infection. 

HHV-8 (also known as KS-associated Herpes virus, 
KSHV) is considered the etiologic agent in KS. 

From a clinical point of view, Kaposi’s sarcoma can 
be classified in four groups: classical Kaposi’s sarcoma, 
Kaposi’s sarcoma in Africa, AIDS-associated Kaposi’s 
sarcoma and Kaposi’s sarcoma and iatrogenic immuno-
suppression. 

From a histological point of view, three stages were 

described in KS evolution: patch (Figure 5), plaque 
(Figure 6) and nodular (Figure 7). 

The patch stage is characterized by multiple 
neoformation vessels of irregular shape in the upper 
reticular dermis. The vascular spaces are lined by 
flattened or more oval endothelial cells, with little 
atypia. The anastomosis between pre-existing blood 
vessels and new vessels was observed. Extravasated 
erythrocytes and deposits of hemosiderin surround the 
vascular structures. Sparse lymphocytes and plasma 
cells are also seen. In some cases, spindle endothelial 
cells proliferate around blood vessels in the dermis. 

The plaque stage shows the same characteristics  
as the patch stage, but in an exaggerated form.  
An increased number of vascular channels (more 
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extensive angioproliferation), a denser inflammatory 
infiltrate, and numerous extravasated erythrocytes and 
siderophages can be observed. 

In nodular and tumoral stages of Kaposi’s sarcoma 
(Figures 8 and 9), nuclear atypia with atypical mitoses, 

irregular vessels surrounded by tumor cells, erythrocyte 
extravasation and the presence of siderophages 
(Figure 10) may be encountered. The tendency of cell 
deposition in a directional streaming pattern can be 
usually mentioned. 

 

Figure 5 – Kaposi’s sarcoma, incipient stage (HE 
stain, ob. 10×). 

Figure 6 – Kaposi’s sarcoma: plaque stage. Blood 
vessels surrounded by endothelial cells and spindle-
shaped cells with atypical nuclei; inflammatory 
infiltrate (HE stain, ob. 40×). 

 

Figure 7 – Kaposi’s sarcoma: tumoral/nodular. Nume-
rous blood vessels surrounded by spindle-shape cells 
with elongated nuclei and acidophilic cytoplasm (HE 
stain, ob. 20×). 

Figure 8 – Kaposi’s sarcoma: tumoral stage. Blood 
vessels surrounded by fascicle of spindle-shaped cells; 
atypical mitoses (HE stain, ob. 20×). 

 

Figure 9 – Kaposi’s sarcoma: tumoral stage. Bland 
spindle cells forming slit-like spaces occupied by red 
blood cells (HE stain, ob. 10×). 

Figure 10 – Group DM+P – Another early sign of DR 
– Adventitial cell loss; the cells are responsible for 
vessel shape preservation (VG-stained retina specimen, 
ob. 40×). 
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In Kaposi’s sarcoma, immunohistochemical staining 
showed a diffuse vimentin-positivity; CD34 (Figure 11) 
and CD31 (Figure 12) were positive in vascular structu-
res and cytokeratin was negative (Table 3). 

 
Figure 11 – Kaposi’s sarcoma (IHC staining for 
CD34; positive; ob. 20×). 

 
Figure 12 – Kaposi’s sarcoma (IHC staining for 
CD31; positive; ob. 20×). 

Table 3 – Kaposi’s sarcoma: IHC results 
Case no. Actin CD34 CD31 Cytokeratin Vimentin

1. + + IR - + 
2. + + + - + 
3. + + + - + 
4. + + + - + 
5. + + + - + 
6. + + + - + 
7. + + + - + 
8. + + + - + 
9. + + IR - + 

10. + + + - + 
11. + + + - + 
12. + + + - + 
13. + + + - + 
14. + + + - + 
15. + + + - + 
16. + + + - + 
17. + + + - + 
18. + + + - + 
19. + + + - + 
20. + + + - + 

 Discussion 

The histopathological examination and imunohisto-
chemical tests are still the most useful tools for 
pathologists in cancer studies. These data are correlated 
with the clinical observations and give an almost 
complete picture used in differential diagnosis and 
prognosis of a cancer type. Also, it can have an 
important value in establishing the correct treatment. 

The aims of this study were the histopathological 
examination of 27 cases of cutaneous vascular sarcomas 
(seven cases of angiosarcoma and 20 cases of Kaposi’s 
sarcoma) and the immunohistochemical analysis of 
these cases using monoclonal antibodies for detection of 
tumor proliferation origin. These research studies help 
us to construct a pattern for a protocol of histopatho-
logical study on the selected cases. 

We concluded that cutaneous sarcomas form a 
heterogeneous group of neoplasms with a varied panel 
of microscopic appearances, the positive and differential 
diagnosis being necessary. These neoplasms are relati-
vely rare. 

Usually, cutaneous sarcomas can occur at any age, 
but these neoplasms are rare in children. Both genders 
are affected, with predominance in men. Most sarcomas 
appear solitary and have a profound invasion; the usual 
sites are the extremities (Kaposi’s sarcoma). Angiosar-
comas occur usually in head and neck area at elderly 
men. 

The etiologies of cutaneous sarcomas are unknown 
for most of the cases, except Kaposi’s sarcoma (HHV-8 
– also known as KSHV), and some smooth muscle 
tumors (EBV). In angiosarcomas, especially after radi-
cal mastectomy (Steward–Treves syndrome) some com-
plications may appear usually due to local immuno-
suppression. 

As an essential and distinct feature of these tumors is 
the increased tendency to recurrences. 

Clinically, the lesions present as plaques or nodules 
that can ulcerate in last stages. Also, areas of necrosis 
can be observed. 

Histopathologically, cutaneous sarcomas are charac-
terized by invasivity, not being encapsulated and 
imprecise delimitation by the neighboring tissues.  
The cellular and nuclear atypical size, form and color, 
as well as atypical mitoses are frequently present.  
The tumors prove to be highly cellular showing a 
characteristic storiform pattern. 

Cutaneous vascular sarcomas are malignant neo-
plasms of endothelial cells. Their histopathological 
appearance consists of multiple irregular vascular 
spaces lined by atypical endothelial cells with large, 
pleomorphic, tahychromatic nuclei. 

In Kaposi’s sarcoma, thee vascular component is 
related to the cellular, sarcomatous component. The last 
one consists of fascicles of spindle-shaped cells, 
orientated in different directions, in a storiform pattern. 

Angiosarcoma, as well as Kaposi’s sarcoma, 
expressed CD34 (endothelial marker), actin and 
vimentin, but did not express cytokeratin. 

We did not observe CD31-expression in the angio-
sarcoma cases included in our study. 
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The immunohistochemical techniques related to 
morphology help us identify and classify these tumors. 

 Conclusions 

The diagnosis of such tumors can be confirmed by 
immunohistochemical staining. In correlation with 
anatomo-clinical findings, this method allows a good 
differential diagnosis and rules out a large number of 
lesions with a completely different specific treatment. 

References 
[1] DUMITRESCU AL, Dermatologie, Ed. Medicală Naţională, 

Bucharest, 2002, 202–207. 
[2] CURRAN RC, Colour atlas of histopathology, 3rd edition, 

Harvey Miller Publishers, Oxford University Press, Oxford, 
1985, 29, 244–246, 275. 

[3] DUMITRESCU AL, Cancerul pielii, Ed. Medicală, Bucharest, 
1975, 7–8, 227–243. 

[4] DUMITRESCU AL, TRIFU P, Tumori maligne ale tesutului 
conjunctiv. In: DUMITRESCU AL, TRIFU P (eds), Precancerele 
şi cancerele cutanate, vol. II, Ed. Medicală, Bucharest, 
1993, 7–28. 

[5] BALFOUR R, CRAWFORD E, Dermatology in general practice. 
In: BUXTON PK (ed), ABC of Dermatology, 4th edition, BMJ 
Publishing Group Ltd., 2003, 120–122. 

[6] CALONJE E, Vascular tumors. In: FLETCHER CDM (ed), 
Diagnostic histopathology of tumors, 3rd edition, vol. 1, 
Churchill Livingstone–Elsevier, 2007, 41–82. 

[7] STERRY W, PAUS R, BURGDORF W, Soft tissue tumors. In: 
STERRY W, PAUS R, BURGDORF W (eds), Dermatology, 
Georg Thieme Verlag KC, Stuttgart, 2006, 438–465. 

[8] THOMAS C, RICHTER GW, Sandritter’s color atlas and 
textbook of histopathology, 7th edition, Year Book Medical 
Publishers Inc., Chicago, 1984, 251–255. 

[9] FITZPATRICK TB, EISEN AZ, WOLFF K, FREEDBERG IM, 
AUSTEN KF, Vascular tumors. In: FITZPATRICK TB, EISEN AZ, 
WOLFF K, FREEDBERG IM, AUSTEN KF (eds), Dermatology in 
general medicine. Textbook and atlas, 3rd edition, McGraw–
Hill Information Services Co., New York, 1987, 1054–1055, 
1073–1075. 

[10] KISSANE JM, Tumour pathology. In: KISSANE JM (ed), 
Anderson’s pathology, 8th edition, vol. II, CV Mosby Co.,  
St. Louis, 1985, 1627–1628, 1644–1645, 1657–1667, 
1680–1682. 

[11] WEISS SW, GOLDBLUM JR, Malignant vascular tumors.  
In: WEISS SW, GOLDBLUM JR (eds), Enzinger and Weisss’s 
soft tissue tumors, 5th edition, Mosby, Philadelphia, 2008, 
703–732. 

[12] CALONJE E, Vascular tumors: Tumors and tumor-like 
conditions of blood vessels and lymphatics. In:  
ELDER DE (ed), Lever’s histopathology of the skin, 10th 
edition, Lippincott Williams & Wilkins–Wolters Kluwer, 2009,  
1007–1050. 

[13] KUMAR V, ABBAS AK, FAUSTO N, MITCHELL R, The blood 
vessels. In: KUMAR V, ROBBINS SL (eds), Robbins Basic 
Pathology, 8th edition, Saunders–Elsevier Company, 2007, 
339–378. 

[14] SAJIN MARIA, Curs de anatomie patologică, Ed. Cerma, 
Bucharest, 1999, 130–142, 330–331. 

[15] WICK RM, SWANSON PE, PATTERSON JW, Vascular 
neoplasms. In: DABBS DJ (ed), Diagnostic immunohisto-
chemistry, 2nd edition, Churchill Livingstone–Elsevier, 2006, 
426–431. 

[16] LEBOIT PE, BURG G, WEEDON D, SARASIN A, Soft tissue 
tumours, WHO Classification of skin tumours, Pathology 
and genetics of Skin Tumour, IARC Press, Lyon, 2006, 
230–249. 

[17] HALPERN M, CHEN E, RATNER D, Sarcomas. In: NOURI K 
(ed), Skin cancer, McGraw–Hill Medical, New York, 2008, 
214–222. 

[18] WICK MR, Histopathologic considerations in the 
management of skin cancer. In: SCHWARTZ RA (ed), Skin 
cancer. Recognition and management, 2nd edition, 
Blackwell Publishing, 2008, 325–350. 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Corresponding author 
Mariana Costache, MD, PhD, Department of Pathology, “Victor Babeş” National Institute for Research and 
Development in Pathology and Biomedical Sciences, 99–101 Independenţei Avenue, Sector 5, 050096 Bucharest, 
Romania; Phone +4021–319 27 32, e-mail: m_costache_dermatopat@yahoo.com 
 
 
 
 
 
 
Received: November 10th, 2009 

Accepted: January 25th, 2010 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


