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Popular Article 

Role of Electron Microscopy in Modern 

Diagnostic Surgical Pathology 

Abstract 

A scanning electron microscope (SEM) uses a focused beam of high-energy electrons to 

generate a variety of signals at the surface of solid specimens. The signals that derive from 

electron-sample interactions reveal information about the sample including external 

morphology (texture), chemical composition, and crystalline structure and orientation of 

materials making up the sample. In most applications, data are collected over a selected 

area of the surface of the sample, and a 2-dimensional image is generated that displays 

spatial variations in these properties. 

 

Introduction 
 

When an ancillary procedure is necessary to solve a diagnostic problem, most 

pathologists order a specific panel of immunohistochemical stains. However, the extensive 

use of immunostaining procedures has revealed a number of serious pitfalls and limitations, 

including a paucity of absolute organ- or tumor-specific antibodies; antigen diffusion 

problems (e.g., thyroglobulin, myoglobulin); anomalous immunostaining results (e.g., 

keratin expression in astrocytomas and in malignant bone and soft tissue neoplasms and the 

selection of an inappropriate and often expensive immunophenotyping panel based on a 

false diagnostic presumption and an inability to detect small amounts of antigen (e.g., in 

poorly differentiated neuroendocrine carcinomas). The most important problem with 

immunohistochemical procedures is a lack of standardized methodology and quality 

control. Cytogenetic identification of specific reciprocal chromosome translocations and 

gene rearrangement studies primarily to determine the lineage and clonality of leukemias 

and lymphomas. And applicable to the diagnosis of a growing number of soft tissue tumors, 

like adipose neoplasms, alveolar soft part sarcomas and synovial sarcomas. Promising new 

methods for the detection of specific chimeric transcripts resulting from gene fusions. Some 

of these procedures are fluorescence in situ hybridization (FISH), reverse transcriptase 

polymerase chain reaction, DNA-based polymerase chain reaction, laser capture 

microdissection, confocal scanning laser microscopy, and atomic force microscopy. 
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Non- Neoplastic Disease 

Ultrastructural studies contribute to the diagnosis of a wide variety of non-neoplastic 

diseases, including a number of glomerulopathies, microbial diseases (notably viral), cilia 

abnormalities, microvillous inclusion disease, lysosomal storage diseases, bullous skin diseases, 

CADASIL (cerebral autosomal dominant arteriopathy with subcortical infarcts and 

leukoencephalopathy), peripheral neuropathies, and striated muscle (heart and skeletal muscle) 

diseases.  

Glomerulopathies 
The most common use of electron microscopy is for the evaluation of glomerulopathies. It 

is customary to divide percutaneous renal biopsies obtained from patients with nephrotic syndrome 

for light microscopic (H&E, periodic acid-Schiff [PAS], silver methenamine, and trichrome 

stains). 

Microbial Diseases 

The recent emergence of microbial pathogens, primarily viruses, that are highly 

infectious and contagious and capable of causing epidemics. 

Cilia Abnormalities 

Cross sections of normal cilia reveal an axoneme consisting of nine outer microtubule 

doublets with an inner and outer dynein-dynactin arm projecting from one of each of the doublets 

and two central tubules that are connected to the doublets by radial spokes (9 + 2 axoneme). 

Microvillous Inclusion Disease 

Microvillous inclusion disease (MID) is a rare but lethal congenital disorder 

characterized by intractable watery diarrhea beginning from birth to early infancy. 

Lysosomal Storage Diseases 

Characteristic inclusions in the cells of patients with various types of lysosomal storage 

diseases can be readily identified by electron microscopy and suggest a specific enzyme 

deficiency and stored metabolite. 

Bullous Skin Disorders 

Ultrastructural studies are useful for determining the exact cutaneous cleavage site in 

patients with blistering skin disorders, notably epidermolysis bullosa. The epidermal-dermal 

junction (basement membrane zone) consists of the hemidesmosomes of the basal keratinocyte 

with its associated cytokeratin intermediate filaments. 



The Science World a Monthly e- Magazine, July, 2022; 2(7), 1228-1230                                                   Poonia and Devi  

 

1230 

 

Striated Muscle Diseases 

The majority of ultrastructural changes seen in non-neoplastic muscle diseases are 

nonspecific, Kyriacou and associates found that electron microscopic examination of skeletal 

muscle biopsy specimens contributes to the elucidation. 

Neoplastic diseases 

The main principle of tumor diagnosis using transmission electron microscopy is to 

identify a structure in neoplastic cells indicative of the line of differentiation, not histogenesis, of 

the neoplasm. 
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