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Fast acetone tissue processing of human organs provides tissue characteristics
equal to conventional processing
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ABSTRACT
Routine preparation of paraffin embedded tissue for histopathological diagnosis, here termed
conventional histological technique (CT), whether performed manually or using an automated
system, requires approximately 12 h. We developed earlier a rapid acetone dehydration technique
(AT) for processing biopsies of nervous tissue that meets requirements for preserving tissue
morphology and staining properties, and reduces processing time to 3.3 h. We compared the
morphology and staining properties of human organ biopsies including adrenal gland, liver,
ovary, pancreas, prostate, testis and thyroid prepared using both AT and CT. Following fixation
with 10% formaldehyde and processing by either AT or CT, sections were stained using routine
and special staining, and immunohistochemical methods. We evaluated nuclear and cytoplasmic
staining, staining intensity, sharpness of images and presence of artifacts such as cracking and
folding. AT preserved the morphology and staining properties of the tissues as well as CT.
Consequently, the rapid AT procedure is a promising alternative technique for tissue processing.
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The conventional technique (CT) for routine histological
processing is used to obtain paraffin embedded tissue
blocks for histopathological diagnosis. CT can be
performed manually or can be automated; in either case
the processing requires approximately 12 h (Prophet
1995). Dehydration of samples using graded
concentrations of ethanol accounts for approximately
8 h of the CT procedure (Montuenga et al. 2009).

Various alternative methods have been developed to
shorten processing time and to reduce cost. Alternative
methods must produce morphological preservation
comparable to that obtained by CT. Also, alternative
techniques should not affect staining properties adversely
(Bancroft and Gamble 2001). Examples of alternative
methods include freezing (Bancroft and Gamble 2001),
use of a microwave oven (Estay 2008) and dehydration
using isopropyl alcohol (Prophet 1995). Such methods
have disadvantages, however, including shrinkage, and
altered morphology and staining properties.

Acetone can be used for fixation for histochemistry
and immunofluorescence owing to its rapid action, and
fixation with cold acetone maintains enzyme activity.

Acetone also causes pronounced shrinkage and
hardening, which cause tissue distortion. The use of
acetone as a fixative for both classical histology and
histopathology, including both its advantages and
disadvantages has been reported (Lillie and Fullmer
1976; Leong 1994; Eltoum et al. 2001; Hornickel et al.
2011; Suvarna et al. 2018).

We developed a rapid acetone dehydration
technique (AT) originally to shorten the processing
time for biopsies of nervous tissue. The method gave
satisfactory morphology and staining results and
reduced processing time from 12 h to 3.30 h (Romero
1993). Earlier, we compared colon, kidney and
mammary gland biopsies processed by either CT or
AT. We reported that AT preserved the morphology
and staining properties of the tissues and that the faster
method allowed us readily to perform histopathological
diagnosis. We found that immunohistochemical (IHC)
staining was not altered in the sections prepared using
AT (Martínez-Rivera et al. 2011).

We report here our comparison of AT and CT
procedures for preserving morphological and
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