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Unusual tumours needing electron microscopy for precise characterisation and diagnosis

Dr Brian Eyden, Department of Histopathology, Christie Hospital NHS Trust,Manchester M20 4BX 
The diagnosis of tumours is one of the main areas of diagnostic electron microscopy currently used in the field of pathology and medicine. The other main ones include:

· renal disease 

· neuromuscular disease

· infectious agents

· ciliary disease 

Diagnosing tumours by electron microscopy differs in some ways from diagnosing in these other non-neoplastic areas. 

First: in diagnostic tumour EM, as often as not, you are trying to define cellular differentiation, since this is a significant basis for tumour nomenclature. For example, malignant melanoma and lymphoma are so called because the cellular differentiation in these tumours is regarded as comparable or similar to that of the normal melanocyte or the lymphocyte respectively. It’s not always the case, of course: sometimes, when we are unsure of the cellular differentiation in a given tumour, we resort to purely descriptive terminology: for example, intranodal hemorrhagic spindle cell tumor with “amianthoid” fibers (note the American spelling, since this was the first description was by American authors in an American journal). 

In non-neoplastic disease, by contrast, it is more the case that you are looking at morphologically distinctive features within either a single cell or matrix structure (for example, basement membranes in renal disease, or cilia) or within a given cell or tissue (skeletal muscle diseases), quite apart from 

identifying morphologically distinct micro-organisms. Here, morphology at the ultrastructural level itself is important: by contrast, morphology in tumours for diagnostic purposes, needs to be interpreted very much in the context of other findings, which can be clinical, morphological at the light microscope level, or immunohistochemical. EM findings therefore, do not always stand alone, they don’t have the same independence as other areas of diagnostic electron microscopy, and context is all important: 

A few points about diagnostic tumour electron microscopy 

· Very often, this is a matter of confirming a light microscopical diagnosis held with a fair degree of confidence. This illustrates the idea that diagnosis is not a hard-and-fast and completely scientific discipline. There’s a great deal of personal subjectivity in tumour diagnosis, and pathologists often value an ultrastructural confirmation. It bumps up the confidence with which a diagnosis is held. 

· In general, diagnostic problems arise where there are conflicting findings which suggest different differentiations and different diagnoses, and these conflicting findings can be clinical, morphological (as seen in the H&E section) or immunohistochemical. Examples of the type of diagnostic problem that can be encountered include: 

· Tumours where the histological diagnosis is secure but there is uncertainty because of an unusual clinical presentation 

· Tumours where there are conflicting immunohistochemical data indicating divergent differentiation, and electron microscopy confirms one of these differentiations. 

· There are many tumours where you have unexpected cytokeratin immunostaining, for example, and electron microscopy confirms non-epithelial differentiation: for example, in cytokeratin positive rhabdomyosarcoma and cytokeratin-positive malignant melanoma electron microscopy has not so far demonstrated epithelial ultrastructure. 

Sometimes, however, the results of light microscopy and electron microscopy correlate with one another and indicate a true dual differentiation. 

The purpose of this lecture is to describe some of these relatively rare tumours: 

· Neuroendocrine extraskeletal chondrosarcoma 

· Neuroendocrine malignant melanoma 

· Neuroendocrine rhabdomyosarcoma 

· Fibroblastic low-grade malignant Schwannoma 

· Fibroblastic leiomyosarcoma 

· Fibrohistiocytic “myosarcoma” 

· Myomelanocytic tumours 

(= tumours of perivascular epithelioid cells, PEComas) 

· Rhabdomyosarcomatous malignant melanoma. 

The principal cell structures encountered in these tumours were as follows: 

Neuroendocrine extraskeletal chondrosarcoma 

· Abundant mitochondria 

· Neuroendocrine granules 

Neuroendocrine malignant melanoma 

· Neuroendocrine granules 

· No unambiguous melanosomes 

Neuroendocrine rhabdomyosarcoma 

· Neuroendocrine granules 

· Primitive sarcomeres 

· Lamina 

Fibroblastic low-grade malignant Schwannoma 

· Prominent rER 

· Focal lamina 

Fibroblastic leiomyosarcoma 

· Abundant rER 

· Poorly developed complexes of plasmalemmal caveolae and attachment plaques 

Fibrohistiocytic “myosarcoma” 

· Stress fibres 

· Abundant rER 

· Lysosomes 

· Cell processes 

PEComa 

· Melanosomes 

· Smooth-muscle myofilaments with focal densities 

· Attachment plaques and lamina 

Rhabdomyosarcomatous malignant melanoma 

· Spheroidal masses of intermediate filaments 

· Myosin filaments 

· No melanosomes 

In most cases, there is an ultrastructural correlation between the immunostaining and the ultrastructure. In some tumours, however, although there is convincing evidence for (for example) melanocytic differentiation 

from immunohistochemistry, melanosomes were not found. The possible reasons include suboptimal sampling, and downregulation of the ultrastructural level of differentiation. 

