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Introduction
The pulmonary sarcomatoid carcinoma (PSC) is a very rare 

malignant neoplasm, that represent 0.25%-1% of all lung tumors and 
resembles fetal lung of gestational age of 10-12 weeks.1,2 In 1952 
first described by Barnard3 as an ‘embryoma’, and then designated 
as classic biphasic pulmonary blastoma (BPB) characterized by both 
epithelial and mesenchymal malignant components.4 PSC is a unique, 
highly invasive pulmonary malignancy with a poor prognosis.5 Due 
to the rare morbidity, the histogenesis of this malignant tumor is 
not yet known. In this article, we will present a clinical case with 
PSC by trying to present the importance of immunohistochemical 
diagnostics of this extremely rare malignant tumor as well as a 
difficult pathohistological differential diagnosis with other primary 
lung neoplasms and the assessment of complex treatment. 

Clinical case: It concerns a 55 year old woman.From 2-3 months, the 
patient complains of severe fatigue, easy fatigue, difficulty breathing 
in light physical effort, soreness in right chest half and dizziness. 
There is a permanent irritating cough with phlegm without blood and 
buzzing. For one week there is vomiting and reduced weight with 10 
kilograms for a period of three months. After examination and chest 
radiography of the lung, a tumor process in right lung is established 
and is directed to fibrobronchoscopy.

Bronchoscopy with biopsy: vocal cords and traches: Without 
pathological changes. Tracheal section - free. The right upper lobe 
bronchus is completely trimmed by a tumor with necrosis, heavily 
bleed spontaneously and in manipulations. A biopsy spicimen for 
histology was obtained. Conclusion - Tumor of the right lung. 

CT of a brain with venous contrast: Annular lesion subtitled to the 
right cerebellum up to 40 mm and supratentorial on the right temporal 
and temporo-occipital with a maximum size of 25 mm. Conclusion - 
Three brain metastases (Figure 1).

CT of thorax and abdomen with venous contrast: A solid tumor up 
to 14 cm in the greatest diameter situated in the right upper pulmonary 
lobe. Without parenchymal pulmonary pathology to the left. Liver - 
normal dimensions and parenchymal structure, without CT data on 
metastases. Adrenales - metastatic tumor enlarged double-sided in 
a right with dimensions up to 11cm. No pathologically increased 
mesenteric, paraaortic and inguinal lymph nodes. No CT data on bone 
metastases or free fluid in the abdomen and the small pelvis (Figure 
2). 

Patohistological morphology: Histological examination revealed 
classical malignant biphasic growth pattern with poorly defined 
tubular structures lined by single or more layers of hyperchromatic 
cells (undifferentiated epithelial component), surrounded by 
undifferentiated mesenchymal tissue, consisting of oval-to-spindle 
shaped cells with hyperchromatic nuclei (mesenchymal component). 
Cells are visualized variable cellularity with varied size, as well 
as giant cells usually bizarre with multilobulated nuclei and with 
irregular mitosis resemble a muscle tumor, histiocyte-like cells with 
vacuolated nuclei, atypical cells with hyperchromatic nuclei, irregular 
fascicles, pleomorphic and bizarre tumor cells with foamy cytoplasm 
and marked atypia in background of collagenous stroma (Figure 3, 
Figure 4).

Immunohistochemistry (IHC): P63- Focal positive IHC expression 
in single epithelial undifferentiated tumor cells; TFT1-Focal positive 
IHC expression in the epithelial tumor component; Vimentin - Strong 
positive expression in sarcomoid tumor cells, and Vimentin negative 
nests from undifferentiated epithelial cell component; CK 5/6- 
Negative IHC expression and barely noticeably positive expression 
in single undifferentiated epithelial cells at a large field zoom x100); 
CK7- Strong positive expression in epithelial cell component; CK 
AE1-AE3- Strong positive expression in epithelial cell component 
(Figures 5-7).
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Summary

The pulmonary sarcomatoid carcinoma (PSC) is extremely rarely lung neoplasm. A woman 
at the age of 55 with a local advanced pulmonary sarcomatoid carcinoma of the right lung 
and CT data on bilateral adrenal metastases and three brain metastases were established. 
Diagnosis is placed after bronchoscopy with biopsy and detailed pathochistological and 
immunohistochemical analysis. PSC is extremely malignant and with high risk of distant 
haematogenic metastases. This rare clinical case support the need for strict pathohistological 
and immunohistochemical analysis, a difficult pathohistological differential diagnosis with 
other primary malignant lung tumors and the assessment of complex treatment. In order to 
improve the healing results and survival of patients, timely diagnosis is required at early 
stage with surgical treatment and subsequent adjuvant chemotherapy and targetеd therapy 
after genetic analysis of surgery or biopsy tissue material.
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Figure 1 AX CT scans with intravenous contrast- Three major contrast accumulating brain metastases are visualized, one of whom is in the cerebellum 
and the other two supratineal in the right brain hemisphere.

Figure 2 AX; COR and SAG CT scans with intravenous contrast- The well-circumscribed pulmonal mass, covering over 60% of the right lung 
parenchyma with a maximum size of 14 cm, as well as right adrenal metastasis with a maximum size of 11 cm and left adrenal metastasis with a maximum size 
of 5 cm. 

Figure 3 Photomicrography from biopsy of pulmonary tumor visualized cells with varied size and oval to spindle shape, as well as giant cells with 
irregular mitosis, histiocyte-like cells with vacuolated nucleus, atypical cells with hyperchromatic nuclei (representing a mesenchyme components) and tubular 
structures, lined by single and multiple layers of hyperchromatic cells (representing an epithelial component) (H and E, × 100).
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Figure 4 Photomicrography from biopsy of pulmonary tumor visualized (A) Giant cells with irregular mitosis x40; B/ Histiocyte-like cells with 
vacuolated nucleus x100; C/ Irregular fascicles, variable cellularity, pleomorphic and bizarre tumor cells with foamy cytoplasm and marked atypia, in background 
of collagenous stroma, giant cells usually bizarre with multilobulated  nuclei resemble a muscle tumor x40.

Figure 5 Immunohistochemistry- A / p63- Focal positive IHC expression in single epithelial tumor cells x20; x100; B/ CK 5/6- Negative IHC expression 
and weak positive in single undifferentiated epithelial cells x20; barely noticeably positive single cells at a large field zoom x100. 

Figure 6 Immunohistochemistry-A/ TFT1- Focal positive IHC expression in the epithelial tumor cells х20; B/ Vimentin - Strong positive expression in 
sarcomoid tumor cells, and Vimentin negative nests from undifferentiated epithelial cell component х20; C/ CK7- Strong positive expression in epithelial cell 
componen х20t; D/ CK AE1-AE3- Strong positive expression in epithelial cell component х20. 
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Figure 7 Immunohistochemistry- A/CK7 and B/ CK AE1-AE3- Strong positive expression in epithelial cell component and negative nests with sarcomoid 
tumor cells х100 C/ Vimentin - Strong positive expression in sarcomoid tumor cells and negative nests with undifferentiated epithelial cell component х100. 

Based on patohistological morphology and immunohistochemical 
analysis, we determine the final histological diagnosis- biphasic 
malignant tumor/ combination of undifferentiated carcinoma with 
a pleomorphic sarcoma or the so-called pulmonary sarcomatoid 
carcinoma.

The clinical case was addressed and discussed on oncological 
commission, which reccommended radiosurgery for brain metastases, 
followed with chemotherapy and targetеd therapy in the absence of 
contraindications after a genetic study of the histological material.

 Intensity modulated radiotherapy (IMRT) / radiosurgery (RS) 
with VMAT technique in the field of the two brain metastases in the 
right brain hemisphere with a daily dose (DD) 15 Gy / one fraction 
was planned (Figure 8). The two metastases in the cerebellum were 
merged into a single target. They were irradiated by hypofractionated 
RS / three fractions with DD 10 Gy up to total dose (TD) 30 Gy (Figure 
9). The previous day before starting the radiation, the patient fell into 
a comatose state due to cerebral edema despite antiedematous and 
anti-inflammatory therapy. We could not accomplish the calculated 
radiotherapy.The patient was accepted in ICU to overcome brain 
edema. 

Figure 8 Intensity modulated radiotherapy (IMRT) / radiosurgery (RS) with VMAT technique in the field of the two brain metastases in the right brain 
hemisphere with a daily dose (DD) 15 Gy / one fraction.

Figure 9 Intensity modulated radiotherapy (IMRT) by hypofractionated RS/ three fractions with DD 10 Gy up to TD 30 Gy of the two metastases in the 
cerebellum, that are merged into a single target.
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Discussion
Sarcomatoid carcinoma is a rare form of cancer in which the cells 

exhibit properties characteristic of both epithelial and mesenchymal 
tumors. It can occur in multiple organs, including skin, bone, thyroid, 
breast, liver, pancreas, urinary tract, and lung.6

The primary pulmonary sarcomatoid carcinoma (PSC) is a very 
rare malignant neoplasm, that represent 0.25-0.5% of all primary lung 
tumors.1 PSC is with distinctive pathological features, clinical course, 
and prognosis.7 The histogenesis is exactly not known whether the 
tumor arises only from the endoderm or endoderm and mesoderm. It 
is also not clear whether; rather benign looking blastoma and frank 
carcinosarcoma really belong to one group as two ends of spectrum or 
represent entirely different lesion.8 

Clinical characteristic and image diagnostics: PSC has a variable 
clinical course that cannot be determined by its histological 
appearance.9 Classical PLSC usually presents with nonspecific 
respiratory symptoms such as cough, hemoptysis, dyspnea, and chest 
pain.4 On CT thorax, the lesion often shows solid components with 
necrotic areas as seen in our case. The size of the lesion may be variable, 
with a reported average size of about 10 cm.4 From 2-3 months, our 
patient complains of severe fatigue, easy fatigue, difficulty breathing 
in light physical effort, soreness in right chest half and dizziness. 
There is a permanent irritating cough with phlegm without blood and 
buzzing. There is vomiting and weight reduction about 10 kilograms 
for a period of three months. We observed a rapid growth tumor with 
hematogenic metastasеs in the both adrenal glands and in the brain. 
The radiological appearance consisted of the well-circumscribed 
giant malignant pulmonal mass, covering over 60% of the right lung 
parenchyma with a maximum size of 14 cm, as well as right adrenal 
metastasis with a maximum size of 10 cm and left adrenal metastasis 
with a maximum size of 5 cm (Figure 2). Metastases are spread in 
the brain. On a CT with intravenous contrast, three major metastases 
are visualized, one of whom is in the cerebellum and the other two 
supratineal in the right brain hemisphere (Figure 1). One month after 
diagnostic cerebral CT, the localization CT for planning radiosurgery 
visualized another metastasis in the cerebellum located near the 
previous one. This finding takes into account the rapid dynamics of 
the spread of this rare tumor. 

Prognosis: Sarcomatoid carcinoma is very aggressive, with an overall 
5-year survival rate of approximately 20%.10 The adverse prognostic 
indicators are tumor size more than 5 cm, metastatic disease at initial 
presentation.11 The prognosis is usually poor and about two-thirds 
of patients die within 2 years of diagnosis.4,12 PSC had a median 
survival of 10 months, which was much shorter than for other lung 
carcinomas (20 months for adenocarcinoma, 12.6 months for large 
cell carcinoma, and 18.5 months for squamous cell carcinoma).13 
Sarcomatoid carcinoma is characterized by rapid growth, invasion, 
disease recurrence, and metastases.12 Metastatic PSC involves the 
same organ sites that are affected by more usual forms of lung cancer: 
namely, the opposite lung, liver, bones, adrenal glands, and brain.14 
In clinical cases with a large inoperable primary lung tumor with 
distant adrenals and brain metastases, the forecast is poor as it is an 
extremely radiо/chemoresistance tumor cells. In our clinical case, 
only radiotherapy for brain metastases was possible.

Patohistological morphology: The definition of the World Health 
Organization (WHO) for Pleomorphic Carcinoma is subtype of 
sarcomatoid carcinoma; usually aggressive, malignant epithelial 
neoplasm composed of cells with significant cytologic atypia and 
nuclear pleomorphism, that contains at least 10% spindle cells and/

or giant cells which can present as one or a mixture of the two cell 
types.7,15,16 The primary lung pleomorphic carcinoma (PLPC) is 
included under the recent WHO classification of “carcinomas with 
pleomorphic, sarcomatoid, or sarcomatous elements”. In 31-72% of 
PLPC cases, an adenocarcinoma cell component, in 12-26% cases 
with squamous cell component and in 43% cases undifferentiated 
epithelial cell component is detected. Sarcomatoid carcinoma may 
consist of a heterogeneous group of non-small cell carcinomas that 
also contain a component of true sarcoma, or they may be composed 
in part or completely of sarcoma-like elements.12 Pleomorphic 
sarcomatous elements composed of fibroblasts, myofibroblasts and 
histiocyte-like cells. The name Pleomorphic cells means variation 
in cytoplasmic and nuclear size throughout the tumor, not just funny 
looking cells.17 Cells are spindled, plasmacytoid and pleomorphic 
(often multinucleated), all with malignant nuclear morphology.18 For 
definitive diagnosis, multiple trucut lung biopsies were done that on 
histological examination revealed classical malignant biphasic growth 
pattern with well-defined tubular structures lined by single or more 
layers of hyperchromatic cells (epithelial component) surrounded 
by undifferentiated mesenchymal tissue consisting of oval-to-
spindle shaped cells with hyperchromatic nuclei (mesenchymal 
component).4 In the presented clinical case, all cellular characteristics 
of the sarcomatoid cell component include storiform pattern (cells 
emanate from a central focus), irregular fascicles, variable cellularity, 
pleomorphic and bizarre tumor cells with foamy cytoplasm and 
marked atypia in background of collagenous stroma with zones of cell 
necrosis (Figure 3,4).

Immunohistochemistry: (IHC)- Several studies have evaluated 
sarcomatoid carcinoma by IHC using Keratin antibodies and/or electron 
microscopy. These studies concluded that the spindle cell component 
of the neoplasm was of epithelial derivation.19 In sarcomatoid cell 
component positive IHC expression to CK7 (63%), TTF1 (43%), 
Surfactant Protein A (6%),7 Vimentin, CD10 and CD68 is reported.17 
In epithelial cell component positive expression to CK7 (76%), TTF1 
(59%), Surfactant Protein A (39%) and negative expression to CK20 
is reported.7 On immunohistochemistry, the glandular component was 
positive for cytokeratin and epithelial membrane antigen (EMA), 
while the pleomorphic stromal component was positive for Vimentin 
and Smooth Muscle Antigen (SMA).4 Immunohistochemical stain p63 
(91%) and CK 5/6 (90%) are sometimes (9%) positive in squamous cell 
carcinoma and are rarely (4%) positive in adenocarcinoma (P<.001).20 
Sarcomoid carcinoma (SC) expresses the following epithelial markers 
P63, P40, Pankeratin and thyroid transcription factor-1 (TTF1).21,22 

All three immunohistochemical markers of epithelial differentiation 
including p63, MOC-31, and TTF1 were quite specific for epithelial 
differentiation on SCs.23 Strong cytoplasmic expression of CD117 in 
both mesenchymal and epithelial cells also suggests a single origin 
and supports the idea that PLPC arises from a pluripotential cell, 
that can differentiate into both stromal and epithelial morphologies.24 

p63 appears to be expressed in stem cells and highly-proliferating 
transit-amplifying cells of ectodermal origin. However, it is present 
at low levels or absent in differentiating cells as well as cells of 
mesenchymal origin.25 The Np63α, the predominant p63 isoform 
in stratified squamous epithelium, is localized to the basal cells and 
is overexpressed in squamous cell cancers of multiple organ sites, 
including skin, head and neck, and lung.26 On immunohistochemistry 
in the presented clinical case, the epithelial cell component 
(undifferentiated epithelial cells) was focal positive for P63 and 
TFT1, strong positive for CK7 and cytokeratin (CK AE1-AE3) and 
negative for CK 5/6, while the pleomorphic stromal component 
was strong positive for Vimentin (Figures 5-7). Interesting is Figure 
7, which shows the immunohistochemistry with epithelial and 
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mesenchymal markers. It highlights outbreaks from mesenchymal 
sarcomatoid cells negative to epithelial markers and those of the 
epithelial component negative to mesenchymal markers. In this way, 
the bifactic morphology of this rare tumor is well seized.

Differential diagnosis (DD): Sarcomatoid carcinomas can be difficult 
to distinguish from large cell carcinoma and pulmonary sarcomas.27 DD 
was imposed with primary pulmonary pleomorphic sarcoma, lacking 
expression to IHC markers of epithelial differentiation. It is difficult 
to differentiate sarcomatoid carcinomas (SCs) from undifferentiated 
pleomorphic sarcoma. Stronger Cytokeratin immunoreactivity 
along with more differentiated carcinomatous elements, as well as 
immunoreactivity to other epithelial markers (such as P63) can be 
helpful in the diagnosis of SCs.21 Neural tissue, mesenchymal tissue 
tumours, cutaneous lymphomas and histiocytosis, Paget’s disease, 
and atypical fibroxanthoma lack p63 in most cases.25 p63, MOC-31 
and TFT1 staining less than 10% of the control group of 73 various 
primary and metastatic sarcomas, melanomas, and benign spindle 
cell lesions.23 Immunohistochemical staining using a combination 
of TTF-1, napsin A, p63, and CK5/6 allows subclassification of 
poorly differentiated non-small cell lung carcinomas (NSCLCs) 
on small lung biopsies in most cases. Positive expression to TTF-
1 in biopsies from 16 of 20 adenocarcinomas (ACs); to p63 in all 
15 squamous cell carcinomas (SCCs); to CK5/6 in 11 of 15 SCCs 
(all p63 positive) was registered. Staining with CK7 and CK20 
antibodies can help discriminate between primary lung carcinoma 
and metastatic lung carcinoma.12 Staining for CK7 was present in 19 
of 19 ACs and 9 of 15 SCCs.28 The distinction between a large cell 
carcinoma and a sarcomatoid carcinoma is based on the perception 
of epithelial differentiation features.27 Pleomorphic leiomiosarcoma 
is characterized by smooth muscle differentiation, and pleomorphic 
liposarcoma with lipoblasts, often S100 + or Smooth Muscle Actin 
(SMA)+.17

Complex treatment: Surgical resection is the treatment of choice.4 In 
cases where the tumor is localized, surgery is an adequate course for 
treatment. Complete tumor excision in the early stages with proper 
follow-up care and perioperative chemotherapy are common therapies 
bringing satisfactory results.29 For patients with PSC, eligibility for 
surgical treatment, neoadjuvant or adjuvant chemotherapy based on 
the patient’s ECOG score assessment can also be applied.30 Adjuvant 
chemotherapy and/or targeted therapy are recommended after surgery.5 
Patients are almost always in the middle or advanced stages when 
they are diagnosed; these patients often do not have the opportunity 
to undergo surgical treatment.31 Since no data are currently available 
for the metastatic disease, patients are treated as having non-small cell 
lung cancer.32 In recent years, considerable progress has been made in 
gene sequencing, targeted therapies, and immunotherapies.5

Conclusion
The pulmonary sarcomatoid carcinoma (PSC) is extremely rarely 

lung neoplasm and extremely malignant with high risk of distant 
haematogenic metastases. The PSC is interested in the need for strict 
pathohistological and immunohistochemical analysis, a difficult 
pathohistological differential diagnosis with other primary malignant 
lung tumors and the assessment of complex treatment. In cases where 
the tumor is localized, surgery is an adequate course for treatment. 
Adjuvant chemotherapy and/or targeted therapy are recommended 
after surgery. In clinical cases with a large inoperable primary lung 
tumor with distant adrenals and brain metastases, the forecast is poor 
as it is an extremely radiо/chemoresistance tumor cells. In our clinical 
case, only radiotherapy for brain metastases was possible. In order to 

improve the healing results and survival of patients, early diagnosis 
is required at early stage with surgical treatment and subsequent 
adjuvant chemotherapy and targetеd therapy after genetic analysis of 
surgery or biopsy tissue material.
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