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Summary

Introduction: Carcinosarcomas are malignant biphasic tumours of epithelial and mesenchymal tissue. They are most often found in visceral
organs, but also appear on the skin. Older age, male sex and chronic sun exposure are risk factors for its development. In this article we report
a case and provide a review of literature regarding primary cutaneous carcinosarcoma (CCS) with special regard to its management. Material
and methods: A manual electronic search of the PubMed Medline and Web of Science Core Collection databases was performed encompassing
all included reports until 30" November 2022 to identify studies that reported primary CCS. Results: CCS is a rare and aggressive tumour. Diag-
nosis requires histological examination and immunoreactivity of epithelial and mesenchymal components to specific markers. On its diagnosis,
possibility of metastasis of a visceral carcinosarcoma should always be excluded. Surgical excision with clear margins, including the use of Mohs
micrographic surgery (MMS), is the primary treatment for CCS. Reconstruction the excision defect should be performed. Regular follow-up for
5 to 10 years after initial treatment is advised. Conclusion: Awareness for CCS is necessary in the diagnostic evaluation of skin tumours. Further
research is needed to better understand the underlying mechanisms of CCS and to establish optimal management strategies for this challenging
malignancy. We recommend complete surgical excision using MMS as the treatment modality for this type of skin cancer. Dermatological
follow-up for at least 5 years should be conducted to monitor for recurrence.
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Introduction

Carcinosarcoma (CS) is a rare malignant
blend of epithelial and heterogenous mes-
enchymal tissues [1]. Though most com-
monly described in visceral organs such
as breast, urinary bladder, uterus, liver,
colon and lungs, we present a case of a pri-
mary cutaneous tumour [2]. Typically, the
cutaneous variant is found in sun-dam-
aged skin, such as the face and scalp. They
often present as a rapidly growing, pain-
less mass or nodule on the skin. Its nod-
ular, often ulcerated, appearance alone is
not enough to distinguish cutaneous CS
(CCS) from other skin cancers, with basal

cell carcinoma (BCC) and spinocellular car-
cinoma being the most plausible. When
confronted with CCS, the possibility of me-
tastasis of a visceral CS should always be
excluded, as this is associated with a much
poorer prognosis [1,3-5]. Diagnosis re-
quires histopathologic sampling and an
immunohistochemical panel of the tissue
following clinical suspicion [3,5]. Prognosis
depends mostly on the aggressivity of the
epithelial component, tumour size, age
at presentation, involvement of lymph
nodes and metastatic lesions [1,6,7].

The first CCS was described in 1972 by
Dawson et al. and since then, only

181 were reported in the literature [8].
However, this might be underreported
due to a lack of knowledge, variation in
tissue sampling and a broad spectrum of
clinical and histological phenotypes [9].
Many terms are used to describe this
type of tumour, including CS, (bipha-
sic) sarcomatoid carcinoma, metaplas-
tic carcinoma, pseudosarcoma, malig-
nant mixed tumour, and spindle cell
carcinoma [10,11].

Case report
A Caucasian 84-year-old female pa-
tient was referred to the plastic sur-
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Fig. 1. lconography pathology HE and IHC with comments.
A) epidermis and dermis entirely involved by tumor (HE, x25); B) highly anaplastic process growthing in sheets and bundles
(HE, x50); C) highly mitotically active plump and spindled tumor cells with striking anisokaryosis and aberrant mitotic
figures and some multinuclear giant cells (HE, x200); D) diffuse expression of cytokeratine 5/6 in tumor cells and overlying
epidermis (IHC, x50); E) diffuse and strong aberrant overexpression of p53 in almost all tumor cells (IHC, x50).

gery department by her dermatologist.
Her medical history showed a left-sided
mastectomy with axillar clearance due
to an invasive ductal carcinoma in 2005.
The surgery was followed by six cycles
adjuvating chemotherapy according to
a CMF-protocol, postoperative radio-
therapy up to 50 Gy and Nolvadex. Aro-
masin was subjectively not well sup-
ported. We withheld no further systemic
diseases nor chronic medication.

The patient presented herself with
a retroauricular skin tumour on the right
side. A biopsy taken by her dermatolo-
gist prior to referral, identified this lesion
as morpheaform BCC without perineu-

ral invasion. According to the pathology
report, the biopsy nearly completely re-
moved the lesion. Referral was thus post-
poned because of the COVID-19 pan-
demic. Although it was 18 months after
the procedure, a tumour with an accel-
erated growth pattern appeared at the
same location.

Upon examination we saw a keloid-like
nodular tumour. Raised about 2.4cm from
the skin surface, 3cm in diameter. The le-
sion had a purple red colour with a small
central zone of necrosis and dimpling.

Removal was performed under local
anaesthesia with intraoperative cryo-
section. Due to macroscopic aberra-

tions, a second deep section specimen
was sent to pathology. Cryosection indi-
cated a clear-cutting margin for invasive
carcinoma. Primary closure was impos-
sible because of the defect size and was
hence performed with a V-Y advance-
ment flap.

All samples were fixed in 10% forma-
lin, routinely processed and embedded
in paraffin. Then, 4mm thick sections
were stained with haematoxylin and
eosin. After 5 days, we received the pa-
thology report as follow: the large nod-
ular lesion macroscopically described
corresponds microscopically to a super-
ficially ulcerated, high-grade neoplastic
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Identification of studies via databases and registers

= records identified from:
B PubMed Medline (N = 78) )
Y . . records removed before screening:
= Web of Science Core Collection (N =119) —— .
8 duplicate records removed (N = 37)
]
3 additional records through other sources (N = 19)

A

records screened (N = 179) —> records excluded:
* not human (N =13)
= not (primary) cutaneous carcinosarcoma (N = 23)
= infectious/inflammatory (N = 4)
o e invitro (N = 4)
c .
= » therapeutic (N = 5)
g = genetic (N =5)
a \
reports sought for retrieval (N = 125) —> reports sought for retrieval (N = 125)
}
reports assessed for eligibility (N = 102) E—— reports excluded (N = 0)

E A
3 reports included (N = 102)
v
c

Scheme 1. Search strategy.

lesion growing in the form of capricious,
interdigitating nests accompanied by an
atypical stromal reaction. These nests
are composed of polygonal ampho-
philic tumour cells with important an-
isokaryosis and high mitotic activity of
atypical mitosis figures. No clear fea-
tures of squamous differentiation. There
is significant atypia of the stromal phase:
quite important nuclear atypia and mi-
totic activity. In this stromal component
we also see ectopic bone formation. The
lesion reaches focal to the deep, inked
plane of cut, indicating transection of
the plane of cut. No lymphovascular or
blood vessel invasion was reported. This
pattern corresponds to a CS of the skin
with a focal deep positive section plane.
In addition, the deep section specimen
pathology report showed no indication
for tumoral invasion or aberrations, so
a clear section plane was obtained.

Furthermore, sections from each case
were subjected to appropriately con-
trolled immunohistochemical reactions
employing cytokeratin AE1/AE3, epithe-
lial membrane antigen (EMA), p53, p63,
vimentin, desmin and S-100 protein. Im-
munohistochemically, the stromal com-
ponent was diffusely and strongly pos-
itive for vimentin, while the epithelial
component showed strong positivity for
p63. CD34 was only positive in the en-
dothelium (Fig. 1).

Post-operative wound healing was fa-
vourable and dermatological follow-up
showed no recurrence or progressive
disease in this patient 36 months after
complete excision.

Discussion

Study selection

A manual electronic search of the Pub-
Med Medline and Web of Science Core

Collection databases, encompassing all
included reports until the end of No-
vember 2022, was performed to iden-
tify reports of CCS. The following search
query was used limited to citation ti-
tles and abstracts: cutaneous carcino-
sarcoma or carcinosarcoma of the skin
and skin or subcutaneous or cutaneous
or superficial. References of selected ar-
ticles were also reviewed to identify po-
tential additional cases (Scheme 1).

Aetiology

Although histogenesis remains obscure,
several hypotheses try to explain the
development of carcinosarcomas. The
monoclonal hypothesis states a diver-
gent differentiation of a single totipo-
tential progenitor cell in to malignant
epithelial and mesenchymal popula-
tions [6,12]. In the multiclonal hypothe-
sis, the tumour originates from two sep-
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arate progenitor cells [13,14]. Another
hypothesis says the CS is formed by
a collision of two unique neoplasms [15].
The notion of monoclonality in CS, as
suggested by immunohistochemical,
ultrastructural, and molecular genetic
studies, is nowadays accepted [7,16,17].

Risk factors described in the literature
consist of older age (after the fifth dec-
ade), male sex and chronically sun-ex-
posed skin areas [1,18-20]. A few case
reports identify immunosuppression
as a risk factor for CCS, as it is for con-
ventional BCC [3,21]. Repeated trauma
can also be a contributing factor as two
cases showed non-healing scalp masses
secondary to trauma [22]. Lim et al. pre-
sented a case in which an orthopaedic
surgeon, who had regularly been ex-
posed to radiation from C-arm fluoros-
copy for 20 years, developed CCS on his
hand [23].

The presence of p53 mutations in
both epithelial and mesenchymal tu-
mour components caused by UV ra-
diation might be a key in neoplas-
tic transformation [6,10,24,25]. Studies
on tumour genetics found in both epi-
thelial and mesenchymal components
strong immunohistochemical staining
for p53, correlating with p53 protein
mutations [16], suggestive for a com-
mon origin and supporting the mono-
clonal hypothesis in which the sarco-
matous component might be seen as
a result of dedifferentiation [17,26].
Identical mutations of this tumour sup-
pressor gene p53 have been found in vis-
ceral carcinosarcomas in both compo-
nents of the malignancy [27]. In tumours
where the epithelial component is com-
posed of BCC mutations in PTCHT, p53,
p63and p13 genes are commonly found,
whereas in SCC mainly has p53 point
mutations [7].

Diagnosis

CCS is typically found in sun-damaged
skin, most often on the face or scalp.
Even well-experienced clinicians can't
distinguish a CCS from other skin can-

cers due to its nodular exophytic appear-
ance, often with an ulceration. To ensure
accurate diagnosis, it is crucial to iden-
tify the biphasic nature of this tumour,
which involves the presence of malig-
nant epithelial and mesenchymal com-
ponents. Therefore, meticulous tissue
sampling is necessary.

As proposed by Muller et al. three diag-
nostic criteria can be utilized for primary
CCS: 1) a bimodal neoplasm consisting
both malignant epithelial and mesen-
chymal elements confirmed by histo-
logical examination and immunohisto-
chemistry (IHC); 2) exclusion of distant
metastasis, especially from the genitou-
rinary tract and lungs, and of true colli-
sion neoplasms, defined as two differ-
ent neoplasms coexisting in one biopsy
specimen; and 3) a solid coherent tu-
mour with exclusion of reactive sarco-
matous changes in the stroma [3].

CCS are roughly classified as being
epidermal, those with squamous cell car-
cinoma (SCC) or BCC, or being adnexal,
including malignant pilomatrixoma,
spiradenocarcinoma, trichoblastic car-
cinoma, porocarcinoma and Merkel cell
tumour [6,14,16,28]. The mesenchymal
component consists of undifferentiated
spindle and pleomorphic cells with nu-
clear atypia, necrosis and atypical mi-
totic figures. Malignant heterologous
mesenchymal elements might be pre-
sent, such as osteosarcoma or chondro-
sarcoma. Rarely skeletal muscle, smooth
muscle, myofibroblastic, fibrosarcoma-
tous, or angiosarcomatous differentia-
tion have been reported [1,19,29]. It is
possible for various subtypes to coexist
within a single tumour. A close-knit tran-
sition zone can be found in between the
two cell populations.

The histomorphologic biphasic cell
populations have a different immuno-
reactivity with epithelial components
generally being positive for cytokera-
tin (CK) markers, mainly CK AE1/AE3, or
p63 and MNF116 if cells are poorly dif-
ferentiated, and mesenchymal compo-
nents possibly showing reactivity for vi-

mentin, actin, CD10, CD34, CD68 and
CD99, depending on differentiation of
the tumour [3,18,30]. In BCC’s positiv-
ity for BerEP4 and Bcl-2 has also been
observed [23]. Furthermore, overex-
pression of p53 has been reported
in both epithelial and mesenchymal
components [16,23].

Survival and prognosis

In CCS, survival strongly depend on the
epithelial component and seems not to
be influenced by the type or proportion
of the sarcomatous component [22].
Epidermal derived CS present on sun-
damaged skin in older males (mean age
72 years) with a 70% 5-year disease-free
survival, as opposed to adnexal derived
CS which occur in younger patients
(mean age 58 years) with a long-stand-
ing nodule with recent rapid growth
and a 25% 5-year disease-free sur-
vival [6,11,19]. Survival rates of CCS are
lower than in conventional BCC and SCC
which can have a 5-year survival rate
above 95%. With a 5-year survival rate of
99% localized CCS have a great progno-
sis [31]. When facing a CCS, it is crucial
to rule out the possibility of a visceral
CS metastasis, as it is linked to a signifi-
cantly worse prognosis [1,3-5].

Multiple studies also identified factors
such as larger tumour size, positive re-
gional lymph nodes, metastatic lesions,
advanced age at presentation and rapid
tumour growth contributing to an ag-
gressive clinical course [9,32,33]. Meta-
static disease in basal cell CS is about 2%
similar to large BCC (> 3cm) [3,18,21].
In comparison, squamous cell CS or ad-
nexal CS tend to have higher metastatic
rates, ranging from 12 to 50% [6,9,19].
The absence of intraoperative mar-
gin control during surgery can lead to
higher recurrence and metastasis rates
due to the tumour’s characteristics [5].

Treatment

CCS occur in a variety shapes and sizes;
hence management should be based
on clinical and histological features [19].
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Guidelines regarding treatment and fol-
low-up have not yet been established.
However, since data concerning prog-
nosis is limited, complete surgical ex-
cision of the CCS is the treatment of
choice, as there are reports of aggres-
sive recurrence in cases without com-
plete excision; moreover, chest imag-
ing should be considered [1,7,34]. With
regards to definitive margins for the ex-
cision of primary cutaneous manifesta-
tions there is no consensus; as the mar-
gins in previous case reports vary from
0.5 to 3.5cm [1,12,18,20,35,36]. Alter-
natively, Mohs micrographic surgery
(MMS) has been reported several times
as a treatment option for CCS [1,5]. It is
likely beneficial for large and complex
tumours since it aims to limit the re-
section of heathy tissue while ensur-
ing intraoperative analysis of all surgi-
cal margins [37,38]. Some authors claim
MMS is the treatment of choice in CCS
with a cure rate of > 98%; in opposi-
tion to a recurrence rate of 33% in cases
without surgery [3,25]. Therefore, careful
monitoring of the patient is necessary if
MMS is not conducted.

The place of adjuvant radiotherapy
or chemotherapy in the treatment of
CCS is uncertain as the paucity of cases
shows no evidence supporting thera-
peutic benefit [9,12,16,21,25,39]. One
patient with a CCS penetrating the
scalp declined surgical excision and
was successfully treated solely with ra-
diotherapy [24]. In three cases, an am-
putation of the hand or fingers was
the preferred technique for tumour
management [23,33,35].

CCS of the basaloid subtype should be
managed as a high-risk BCCs and per-
form appropriate margin control post-
excision or MMS [22,39]. While surgical
excision with clear margins is typically
curative in trichoblastic CCS, chemother-
apy is worth considering in metastatic
disease [40].

Whether wide local excision or MMS
is used, the resulting defects can be
large and in obviously visible locations.

Dermatologists should therefore con-
sider referral to a plastic surgeon for ad-
equate reconstruction of the defect.
Reconstruction should be according to
traditional teaching in plastic and recon-
structive surgery using the reconstruc-
tive ladder, starting with healing by sec-
ondary intent up to free-tissue transfer,
depending on the location, size of the
defect, and extent of exposed tissue and
type. An adequate reconstruction may
be as important as the primary resec-
tion of the skin cancer in protection of
exposed vital structures [22].

In the literature, 19 cases of CCS were
reported where a reconstruction tech-
nique was employed to close the re-
sulting skin defect after excision of the
tumour. A single case report presents
wound closure by secondary inten-
tion [41]. Skin grafting was addressed
in twelve skin defects, of which two in
combination with other reconstruc-
tive techniques [7,9,23,29,32,42-47].
Local flaps were the preferred treat-
ment in four cases, i.e. a Hughes flap,
a cervicofacial rotation flap or an ortico-
chea flap [22,47-49]. Another report dis-
cussed a regional flap reconstruction
using a reverse sural flap [29]. Tissue ex-
pansion was applied in two cases [20,50].
One case described a free tissue flap, as
an anterolateral thigh flap was used to
cover up a large defect on the scalp [22].

The recommended follow-up period is
5 to 10 years, with initial intervals of 3 to
6 months. After completing the follow-
-up, patients should be advised to seek
medical attention when early signs of re-
currence appear [51].

Conclusion

In conclusion, CCS is a rare and aggres-
sive malignancy characterized by the
presence of both malignant epithelial
and mesenchymal components. Risk
factors associated with CCS include
older age, male sex, chronically sun-ex-
posed skin, immunosuppression, re-
peated trauma, and exposure to radia-
tion. Genetic studies have identified

mutations in p53 as a key factor in neo-
plastic transformation.

Accurate diagnosis of CCS requires
histological examination and immuno-
reactivity of epithelial and mesenchymal
components to specific markers helps
differentiate CCS from other skin can-
cers. Prognosis and survival in CCS are
influenced by the epithelial component,
with epidermal-derived CCS having bet-
ter outcomes than adnexal-derived CCS.
Factors such as larger tumour size, posi-
tive regional lymph nodes, metastatic le-
sions, advanced age, and rapid tumour
growth contribute to a more aggressive
clinical course.

The primary treatment for CCS is com-
plete surgical excision with clear mar-
gins, although the optimal margin size
is still debated. We believe MMS is the
best method for the excision of CCS, as
it has shown promising results in limit-
ing resection of healthy tissue and re-
ducing recurrence rates. The role of ad-
juvant radiotherapy or chemotherapy in
CCS treatment remains uncertain due to
limited evidence.

Reconstruction of the resulting defects
after excision of CCS is essential, especially
when located in visible areas of involving
vital structures. Dermatologists may con-
sider referring patients to plastic surgeons
for appropriate reconstruction techniques
based on the location, size and extent
of the defect. Follow-up should be con-
ducted for 5 to 10 years, with regular inter-
vals to monitor for recurrence.

Overall, CCS represents a challenging
malignancy that requires a multidisci-
plinary approach for accurate diagnosis,
effective treatment and optimal recon-
struction. Further research is needed
to improve our understanding of the
aetiology, prognosis and optimal man-
agement strategies for CCS.
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