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Summary. Cortical biopsies of 11 patients with 
traumatic brain oedema were consecutively studied by 
light microscopy (LM) using thick plastic sections, 
scanning-transmission electron microscopy ((S)TEM) 
using semithin plastic sections and transmission electron 
microscopy (TEM) using ultrathin sections. Samples 
were glutaraldehyde-osmium fixed and embedded in 
Araldite or Epon. Thick sections were stained with 
toluidine-blue for light microscopy. Semithin sections 
were examined unstained and uncoated for (S)TEM. 
Ultrathin sections were stained with uranyl and lead. 
Perivascular haemorrhages and perivascular 
extravasation of proteinaceous oedema fluid were 
observed in both moderate and severe oedema. 
Ischaemic pyramidal and non-pyramidal nerve cells 
appeared shrunken, electron dense and with enlargement 
of intracytoplasmic membrane compartment. Notably 
swollen astrocytes were observed in all samples 
examined. Glycogen-rich and glycogen-depleted 
astrocytes were identified in anoxic-ischaemic regions. 
Dark and hydropic satellite, interfascicular and 
perivascular oligodendrocytes were also found. 

The status spongiosus of severely oedematous brain 
parenchyma observed by LM and (S)TEM was 
correlated with the enlarged extracellular space and 
disrupted neuropil observed by TEM. The (S)TEM is 
recommended as a suitable technique for studying 
pathological processes in the central nervous system and 
as an informative adjunct to LM and TEM. 
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Introduction 

Comparative and correlative observations by light 
microscopy, scanning-transmission electron rnicroscopy 
and transmission electron microscopy have been widely 
performed in biology, histology and pathology in a large 
variety of tissue (Scott et al., 1975; De Nee et al., 1977; 
Kushida et al., 1977; Sturrock, 1978, 1979, 1984; 
Tannenbaum et al., 1978; Mikel and Johnson, 1980; 
Ogura and Laudate, 1980; Boyde and Reid, 1983; 
Nagato et al., 1983; Pasquinelli et al., 1985; Cajander, 
1986; Pavlick et al., 1986; Oka et al., 1987; Wouters, 
1987; Ito et al., 1988; Brockmeyer et al., 1989; Scala et 
al., 1990, 1991; Tolivia et al., 1994; Wergin et al., 1997; 
Phillips, 1998). 

Scanning-transmission electron microscopy 
((S)TEM), which implies transmission electron 
microscopy (TEM) performed with a scanned, focused 
electron beam, allows us to explore a semithin section in 
a raster-like form. A fine electron probe is passed across 
the semithin specimen and the intensity of the 
transmitted electron signal is measured'using one or 
more electron detectors (Keyse et al., 1998). An image is 
then built up point by point, just as in a conventional 
scanning electron microscope. This image could be 
correlated with the thick section of an optical 
microscope image and consecutively examined by 
ultrathin section for TEM. In the present paper we report 
the potential contribution of a combined light 
microscope (LM), (S)TEM and TEM study applied to 
the oedematous human cerebral cortex, using thick, 


































