
Electron microscopic study 
using paraffin sections

In the diagnostic pathology practice, specimens for electron microscopy (EM) are not 
necessarily handled and fixed under the ideal condition.  Ultrastructural study using formalin -
fixed and/or paraffin -embedded material are described herein.  The fine morphologic 
preservation is often acceptable, particularly when small cubes are dug out of paraffin blocks. 
Particulate structures such as neuroendocrine granules and microbes are consistently 
observed even using paraffin sections.  Paraffin sections signalized with silver particles in 
Grimelius and Grocott stains or diaminobenzidine products in immunostaining and in situ 
hybridization can be applied to EM evaluation by using a pre -embedding sequence.  The 
practical merit includes the targeted approach: highly accurate sampling from focal lesions 
can be achieved for EM analysis, after observing hematoxylin and eosin -stained or specific -
signalized paraffin -sections.  This allows us pathologists a convenient and practical way for 
identifying focally infected pathogens, as well as a retrospective ultrastructural analysis of rare 
lesions long kept as a form of paraffin blocks.

Ref.: Tsutsumi Y. Electron microscopic study using formalin - fixed, paraffin -embedded material, 
with special reference to observation of microbial organisms and endocrine granules. Acta 
Histochem Cytochem 2018; 51(2): 63 -71. doi: 10.1267/ahc.18012



Ultrastructural analysis using paraffin sections, 
particularly focused on infectious diseases

Merits using formalin - fixed, paraffin -embedded sections
1) We have a lot of target materials, and rare lesions can be analyzed.
2) The approach is suitable for the retrospective study.
3) The permeability of antibodies or probes is high.

 4) The targeted approach can be achieved: highly accurate sampling from 
focal lesions can be done for EM analysis, after observing H&E -stained 
or specific -signalized paraffin -sections.

5) Particles of pathogens or endocrine granules can be observed as 
relatively stable fine structures.

Demerits using formalin - fixed, paraffin -embedded sections
1) Ultrastructural preservation is poor.



EM blocks were dug out of formalin - fixed, paraffin -embedded blocks as small cubes, and 
ultrathin sections were routinely prepared.  Poorly differentiated squamous cell carcinoma of the 
lung is shown here.  Morphological preservation of the nuclei and fine tonofilaments is excellent.



EM blocks were dug out of formalin - fixed, paraffin -embedded blocks as small cubes, and ultrathin 
sections were routinely prepared.  Anaplastic thyroid carcinoma is shown here.  Morphological 
preservation of the nuclei and cytoplasmic organelles and fine filaments is excellent.



EM blocks were dug out of formalin - fixed, paraffin -embedded blocks as small cubes, and 
ultrathin sections were routinely prepared.  Hyaline globules ( thanatosomes ) in pancreatic 
intraductal papillary mucinous neoplasm.  HGs are round in shape and homogenously 
electron -dense, representing proteinaceous secretory materials.  Fine morphological 
preservation is excellent.  Ref. Tachibana M, et al. Pancreatic intraductal papillary 
mucinous neoplasm with hyaline globules ( thanatosomes ): report of two cases. Int Med 
Case Rep J 2021; 14: 393 -399. doi : 10.2147/IMCRJ.S309766



EM blocks were dug out of formalin - fixed, paraffin -embedded blocks as small cubes, and ultrathin sections 
were routinely prepared.  Undifferentiated pleomorphic sarcoma of the left thigh accompanied hyaline 
globules ( thanatosomes ).  HGs, immunoreactive for cleaved caspase -3,  ultrastructurally show clusters of 
small -sized electron -dense globules with granular material in the globule matrix.  They should be related to an 
apoptotic process of the tumor cells.  Ref.: Tachibana M, et al. Undifferentiated pleomorphic sarcoma with 
hyaline globules ( thanatosomes ). Cureus 2021;13(6): e15789. doi : 10.7759/cureus.15789



Grimelius-stained pulmonary tumorlet.  Small argyrophilic neuroendocrine granules can 

be visualized.  Argyrophilia is observed mainly at the peripheral portion of the granules.
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Ultrastructural features of Grimelius-positive argyrophilic neuroendocrine granules embedded in paraffin 

sections.  Poorly differentiated scirrhous adenocarcinoma of the stomach with neuroendocrine components.  

Neuroendocrine granules of varying sizes are clustered in the cytoplasm of some cancer cells.
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Viral infections ultrastructurally proven in 

paraffin sections of the autopsy tissues of 10 y-o 

boy with acute lymphoblastic leukemia

The patient received HLA- mismatched CD34- positive stem cell 
transplantation for the treatment of ALL.  Diarrhea started 1 week later, and 
bloody stool soon followed.  Massive hemorrhage in the stool killed the 
patient in 3 months.  No hematuria was recorded.  At autopsy, graft versus 
host disease was confirmed.  Intranuclear viral inclusions were seen in the 
small intestinal and urinary bladder mucosae.
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adenovirus infection BK virus infection

jejunum urinary bladder

Columnar epithelial cells of the jejunal mucosa (left) and the umbrella cells of the urinary 
bladder mucosa (right) show intranuclear viral inclusions.  The cells with the inclusion 
bodies in the respective paraffin sections were targeted for ultrastructural study.



jejunum urinary bladder

The viral particles in the nuclei of the jejunal mucosa (left) and urinary bladder mucosa (right) 
show features of adenovirus and polyoma virus, respectively.  Adenoviral particles, 70 nm in size 
and regular hexagonal in shape, show a geometrical arrangement.  The polyomavirus particles, 40 
nm in size, are clustered haphazardly, being consistent with opportunistic BK virus infection. 
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Autopsied lung in a macerated fetus (22 fetal weeks) with hydrops fetalis caused by parvovirus B19 infection.  

Erythroblasts (nucleated red cells) in the capillary vessel of the lung show eosinophilic intranuclear inclusions.  

Ultrastructural study was performed using formalin-fixed, paraffin-embedded sections to target the infected cells.  

The intranuclear inclusions contain 20 nm-sized small viral particles, being consistent with parvoviral infection.
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Autopsy lung with interstitial pneumonia caused by Pneumocystis jirovecii infection. Left; H&E, 

right: Grocott.  Grocott-reactive cysts are clustered in frothy exudates in the alveolar space.



Ultrastructural observation of Grocott-stained cysts of Pneumocystis jirovecii in 

formalin-fixed paraffin-embedded sections,  The pre-embedding method was 

employed.  The cell wall and dot-like structure of the pathogen are silver-impregnated.
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Cryptococcal granuloma of the lung.  Left top: H&E, left bottom: Grocott , right: ultrastructural 
features of Grocott -reactive yeasts in a macrophage.  Formalin - fixed, paraffin -embedded section 
stained with Grocott was ultrastructurally observed.  The cell wall is strongly silver - impregnated.



Opportunistic non-tuberculous Mycobacterium infection of the lung seen in a patient with AIDS.  

ñStriated histiocytesò contain numerous acid-fast bacilli (Mycobacterium aviun-intracellulare: MAC) 

in the cytoplasm.  Left: H&E, center: Ziehl-Neelsen, right: immunostaining for BCG antigens.



Mycobacterium avium-intracellulare(MAC) infection in AIDS.  The ñstriated histiocyteò contains 

numerous BCG-immunoreactive rods in the cytoplasm.  Pre-embedding immunoelectron 

microscopy for BCG antigens using formalin-fixed, paraffin-embedded section.



Ultrastructure of Helicobacter pylori infection on the gastric mucosa.  The spiral 

bacteria with long flagellaeinfect on the gastric foveolar cells with microvilli on 

the apical plasma membrane.  Conventional electron microscopy


