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Non-small cell lung cancer is a morphologically diverse group that includes squamous cell carcinoma, adenocarcinoma of different degree of differentiation, including alveolar adenocarcinoma, well as their combinations in the same tumors in various proportions.
Using standard techniques of electron microscopy ultrastructure of 6 cases of squamous cell lung cancer, 8 cased of adenocarcinoma, and 2 cases of the alveolar lung cancer was studied.
It was found that squamous cell carcinoma cells are characterized by the presence of microfilaments and tonofibrils in the cytoplasm, indicating epithelial origin of this type of cancer. In low-grade differentiated cancer these elements are located in the cytoplasm as separate fibers, while high-grade differentiated - gathered in the dark long cords. In the cytoplasm, many free ribosomes and polysomes are found, which may indicate the active processes of protein synthesis directed to the synthesis of keratin, separate mitochondria and lysosomes, sometimes – dilated cisterns of rough endoplasmic reticulum and the vacuole. The bright nuclei with winding circuit and decondensed chromatin contain large nucleoli. Squamous cell carcinoma cells are connected via desmosomes, however, plasma membranes often diverge and between them the intercellular spaces form.
In lung adenocarcinomas, as well as adenocarcinomas of other locations, tumor cells form similarity of glands, surrounded by a basement membrane, and having a central lumen. In the apical part of the gland they are connected via desmosomes. Adenocarcinoma cells possess certain protein synthetic and secretory activity, as indicated by the presence of secretions in the lumen of the gland, granules with serous contents in the cytoplasm and intracellular gaps as alternative for lumen of the gland and where also secretions can collect. In each of the studied cases the ultrastructure of lung adenocarcinoma cell has its distinctive appearance, inherent only to a given tumor. Some of them consist mainly of low-grade differentiated tumor cells with light nuclei and the main components of cytoplasm are free ribosomes and polysomes, indicating that their main function is the production of proteins for their own needs, in particular for the processes of growth and division. In other predominant dark functionally less active cells with pleomorphic nuclei, dilated profiles of rough endoplasmic reticulum and swollen mitochondria, in the other - the majority of tumor cells contain intracellular lumens. There are tumors, all nucleoli of which have a spiral structure, and some adenocarcinomas characterized by bright sharply pleomorphic cells. In one tumor can present tumor cells with different functional activity and undifferentiated (stem) cells.
Alveolar adenocarcinoma composed of tumor cells, which owe their origin to type 2 pneumocytes, a characteristic feature of which is the presence of specific cytoplasmic granules containing surfactant, a substance that maintain alveoli turgor. Tumor cells can be assembled in groups or form glands. The cytoplasm contains an abundance of granules filled with lamellar myelin-like substance, there are large lipid corpuscles lying free in the cytoplasm as well as inside the granules.
Lung cancer polymorphism may indicate that a mutation in the carcinogenesis affect not only the genes that are responsible for metastasis and unlimited division, but also other genes, whereby the structural and functional properties of tumors, including their sensitivity to radiotherapy and chemotherapy are modified.

These electron-microscopic features of lung cancer of different histological structure can be used as an additional criterion in the differential diagnosis of complex cases.
