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CASE REPORT

Histopathological And Immunohistochemical
Appearance Of Pleomorphic Dermal Sarcoma

Andreea Catalina TINCA'2 Raluca NICULESCU'? Ovidiu Simion COTQI23

Abstract

Pleomorphic dermal sarcoma is a rare and aggressive entity that originates in the skin's dermis. This poorly defined
tumor usually appears on the sun exposed skin of the elderly and involves the male gender more often. We describe
the case of a 54 year old male patient who presented to the Surgery Department with a tumor located on the scalp.
Surgery was performed and the sample was sent to the Pathology Department of Mures Clinical County Hospital for
further analysis. Histological analysis showed a tumor with solid architecture and nesting phenomenon, composed
of pleomorphic epithelioid cells with high atypia. Typical and atypical mitoses were observed. Immunohistochemis-
try showed positivity for the following markers: vimentin, CD68 and ki67- proliferation value of 90%. The cells were
negative to CK AET/AE3, S100, SOX10, HMB45, MelanA, CD31, Desmin and SMA. In conclusion, pleomorphic dermal
sarcoma represents a challenging diagnosis. The case highlights the histological and immunohistochemistry appear-
ance of the neoplasm. Due to the local aggressivity, difficulty in providing negative resection margins and uncertain
prognosis, it's important to take this entity into consideration each time we encounter a cutaneous pleomorphic tumor.
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Rezumat

Sarcomul dermal pleomorf este o tumora rara si agresiva, cu originea la nivelul dermului. Aceasta tumora este impre-
cis delimitata si apare mai frecvent la varstnici de sex masculin, la nivelul pielii expuse la soare. Relatam cazul unui
pacient in varsa de 54 de ani care s-a prezentat in Sectia de Chirurgie cu o tumora localizata la nivelul scalpului, pentru
care s-a intervenit chirurgical. Piesa excizata a fost trimisa la Serviciul de Anatomie Patologica din cadrul Spitalului Cli-
nic Judetean Mures pentru analiza. Din punct de vedere histologic, tumora a prezentat arhitectura solida, cu celule or-
ganizate in cuiburi si placarde, celulele tumorale avand aspect epiteloid, pleomorfe, cu atipii cito-nucleare marcate. Au
fost identificate mitoze tipice si atipice. Reactiile imunohistochimice au fost pozitive pentru markerii vimentina, CD68
si ki67- indicele de proliferare avand valori de 90%. Tumora a fost negativa pentru imunomarcajul cu CK AET/AES,
S100, SOX10, HMB45, MelanA, CD31, Desmina si SMA. In concluzie, sarcomul dermal pleomorf reprezinta o provocare
din punct de vedere al diagnosticului in principal datoritéa asemanarii cu alte tumori maligne ale pielii. Cazul de fata isi
propune evidentierea aspectului histologic siimunohistochimic al neoplaziei. Din cauza agresivitatii locale, a dificultatii
de a oferi margini de rezectie negative si a prognosticului incert, este important sa avem in vedere posibilitatea acestui
diagnostic de fiecare data cand ne confruntdm cu o tumora cutanata pleomorfa.

Cuvinte cheie: sarcom dermal pleomorf, scalp, imunohistochimie, cutanat, rar.
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INTRODUCTION

Pleomorphic dermal sarcoma is a very rare entity
which originates in the skin. In the past, this neoplasm
was referred to as malignant fibrous histiocytoma, but
today it is considered to be an entirely different entity.
This type of sarcoma is located in the dermis and is
poorly defined. The population at risk is considered to
be the male gender, the increasing age and the sun-ex-
posed skin. Clinically, this type of tumor presents an
exophytic appearance and rapid growth. Many of the
cases described in the literature reported ulceration and
also bleeding episodes'™.

The histological appearance of the tumor is highly
challenging. It is known to be composed of pleomor-
phic tumor cells, some of them epithelioid, and some
with spindle shaped. The cytoplasm is usually abundant.
The nuclei are highly pleomorphic, hyperchromatic
and one or multiple eosinophilic nucleoli are present.
Invasion of the subcutis, vascular invasion, perineural
invasion and necrosis might help in raising the suspi-
cion of this diagnosis. However, because the tumor has
an appearance similar to other malignant lesions such
as melanoma and poorly differentiated carcinomas, the
diagnosis is established largely with the help of immu-
nohistochemistry*”.

The most important treatment for the pleomorphic
dermal sarcoma is surgery, but unfortunately, since the
tumor is poorly defined, clear resection margins are
a goal hard to achieve. This type of neoplasm is very
important especially because of the rapid growth and
local aggresivity. In the past it was thought that pleo-
morphic dermal sarcoma is having a high local recur-
rence risk but it was considered a low-grade sarcoma
for which the follow-up is important. Over the years,
due to the large tumors for which the patients usually
presented, vascular and perineural invasion, the mitotic
activity and the aggresivity of the tumor remains a hot
topic. Because the majority of the patients are elderly
and have multiple illnesses associated, data about the
mortality due to this tumor is limited®2.

MATERIAL AND METHODS

We describe the case of a 62 year old male patient who
presented to the Plastic Surgery Department of Clini-
cal County Hospital Targu Mures for a 45 mm tumor
located on the scalp. Excision was performed and the
specimen was sent to the hospital’s Department of Pa-

thology for further analysis. Tissue samples were col-
lected and processed according to protocols: samples
were fixed in 10% buffered formalin, paraffin embed-
ding and staining with Hematoxylin—Eosin (HE). Im-
munohistochemistry analysis was performed on 4 pm-
thick sections that were prepared from formalin-fixed
paraffin- embedded tissue. We used an automated
immunostainer (Bechmark GX, Ventana Medical Sys-
tems Inc., Tucson, AZ, USA). Immunohistochemistry
assays were performed on Ventana Benchmark GX au-
tomated staining instrument according to the instruc-
tions of the manufacturer.

RESULTS

On the gross examination, we observed a cutaneous
specimen of 85x80 mm with a thickness of 46 mm. The
specimen presented a tumoral mass of 45x45 mm. The
lesion was brown, poorly circumscribed, ulcerated, with
a firm consistency. On the gross section, the tumor was
yellow, with 45 mm thickness and appeared to extend
and infiltrate the deep resection margin.

Microscopically, on the Hematoxilin&Eosin stain,
we observed a cutis layered by keratinized stratified
squamous epithelium with an underlying neoplastic
proliferation which was poorly defined, with solid ar-
chitecture. Areas of invasion and ulceration were visi-
ble. Tumoral cells were organized in nests and placards
(Figure 1). The majority of these cells were epithelioid,
but some of them were spindle shaped. We identified
high atypia, abundant eosinophilic cytoplasm with en-
larged, pleomorphic, irregular and hyperchromatic nu-
clei (Figures 2 and 3). Some tumoral cells presented
multiple nuclei. Prominent eosinophilic nucleoli, ne-
crosis and atypical mitoses were observed (Figure 4).
Lymphovascular and perineural invasion were present
and the lateral and deep resection margins were infil-
trated (Figure 5).

In order to establish a proper diagnosis, a series of
immunohistochemical reactions was performed. The
tumoral cells showed intense positivity for vimen-
tin-cytoplasmic stain (Figure 6), focal positivity for
CD68-membranar stain (Figure 7) and a prolifera-
tion index ki67 of 90%- nuclear stain (Figure 8). The
immunostaining with markers CK AE1/AE3 (Figure
9), S100, SOX10, HMB45, MelanA, CD31, Desmin
and SMA were negative. The final diagnosis, after an-
alyzing the histological appearance and immunohis-
tochemistry profile, was pleomorphic dermal sarcoma.
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Figure 1. Solid architecture with nesting phenomenon. Figure 4. Multinucleated tumoral cells. Hematoxilin&Eosin stain,
Epithelioid cells are observed. Hematoxilin&Eosin stain, 5x. 40x.

Figure 2. Epithelioid tumoral cells present a pale-cosinophilic Figure 5. Surgical resection margin infiltrated by the tumoral
cytoplasm with highly pleomorphic nuclei. Hyperchromasia is cells. Hematoxilin&FEosin stain, 5x.

observed. Hematoxilin&Eosin stain, 10x.

Figure 3. Highly atypical tumoral cells with hyperchromic Figure 6. Immunohistochemistry staining with vimentin, 5x.
nuclei and prominent, eosinophilic nuclei. Mitoses are observed.
Hematoxilin&Eosin stain, 40x.
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Figure 7. Immunohistochemistry staining with CD68, 5x.

Figure 8. Immunohistochemistry staining with ki67, 5x.

Figure 9. Immunohistochemistry staining with CTK AE1/AE3-

positive reaction in the epidermis, negative in the tumoral cells, 5x.

We established the required differentiation score by
using parameters specific for this type of sarcoma, ac-
cording to FNCLCC criteria, AJCC 8™ edition 2017:
grade of tumoral differentiation- 3 points, necrosis
below 50%-1 point, mitosis of 43/20 HPF- 3 points,
with a total score of 7. The sarcoma was the 3" grade
of malignancy.

DISCUSSION

A study conducted by Miller showed that the majority
of patients were males and the median age of presen-
tation was 81, with a ratio between male and female
patients of 7:1. The most frequently involved area of
the body was the scalp, which was also the case for our
patient. Other areas affected were the forehead, temple
and the eyebrow. Most of the tumors were large, with
a range from 7 mm up to 60 mm in dimension. In our
case, the tumor’s largest dimension was 45 mm *.

Clinically, most cases reported ulceration and bleed-
ing, along with rapid growth. In the case presented, ul-
ceration was a feature of the lesion.

Histopathologically, in the same study conducted
by Miller, 32 tumors were reported to be located in the
dermis and presented irregular outlines, data in con-
cordance with the description of our case. Tumors were
extended towards the epidermis and the Grenz zone
was not visible. In most of the tumors, ulceration was
observed. In our case, the tumoral cells were distribut-
ed in the entire thickness of the dermis and extended
towards the epidermis. In 19 of the cases, the tumoral
cells infiltrated the subcutis. In our case, the tumor also
extended in the subcutis, reaching the underlying mus-
cle tissue®> ™.

In literature, the shape of the tumoral cells is de-
scribed as epithelioid and spindle, while the cytoplasm
of the cells is described as abundant and pale. The tu-
moral cells in our case showed the same characteristics.
Most of them were epithelioid, only a few presented
spindle shape'¢®,

Regarding the nucleus, it is known that they have
a bizarre shape and prominent eosinophilic nucleo-
li, feature that makes the differential diagnosis with
melanoma almost impossible in the usual stain. Mul-
tinucleated tumoral cells are also described. Our case
presented enlarged, hyperchromic nuclei, with high
pleomorphic and eosinophilic nucleoli. Atypical mul-
tinucleated cells were also observed. The mean mitot-
ic activity examined on 10 HPF is described in many
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cases to be around 20, while our case presented 43/20
HPE in concordance with the data. Also, in majority of
the cases, necrosis was reported, a feature which is very
important for the differential diagnosis, especially with
melanoma. Our case showed necrosis in less than 50%
of the tumor™ .

Immunohistochemistry is extremely important for
establishing a diagnosis. After analyzing the aspect on
the usual stain, we took into consideration the follow-
ing lesions: melanoma, poorly differentiated squamous
cell carcinoma and sarcoma. We performed vimentin,
CK AE1/AE3 and SOX10 to orientate the diagnosis.
Pleomorphic dermal sarcoma is negative for all cyto-
keratin antibodies including the high molecular weight
cytokeratin and the cytokeratin cocktail AE1/AES.
'The tumor showed no positivity for AE1/AE3 for our
patient either, excluding epithelial origin. SOX10 was
also negative, which excluded melanocytic origin. Vi-
mentin was positive for all tumoral cells, confirming
the mesenchymal origin, and orientated our diagnosis
towards a sarcoma? %,

Studies postulate that no staining reaction is ob-
served for S100, HMB45, Desmin, CD34 and caldes-
mon. All this markers, along with SMA and CD31
were negative in our case. By comparison, the litera-
ture describes positivity in a large number of cases for
SMA. A few cases that presented MelanA positivity
were described, but for our case, this marker was also
negative. In the light of these investigations and results,
we established the diagnosis of pleomorphic dermal
sarcoma®*,
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