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ABSTRACT

BACKGROUND

Histopathology is the examination of a biopsy or surgical specimen by a pathologist,
after the specimen has been processed and histological sections have been placed
onto glass slides. Histopathological diagnosis is an important aspect of medicine for
further treatment. Tissue processing is the treatment of tissue through a series of
reagents followed by final infiltration and embedding in a stable medium which when
hardens provides the necessary support for microtomy. To reduce the turnover time,
this newer rapid tissue processing technique was developed for routine
histopathological diagnosis for small biopsies. The study aims to assess the efficacy
of newer rapid tissue processing techniques compared with normal or routine tissue
processing techniques.

METHODS

A comparative study with a total of 20 tissues were taken from formalin fixed tissues,
which was cut into two halves, one set was processed with newer rapid tissue
processing technique and another set by normal tissue processing followed by
paraffin sectioning and staining with routine haematoxylin and eosin. Comparison
between normal and rapid tissue processing for quality of staining was done.

RESULTS

Nuclear staining was good in 80 % of the samples processed by routine processing
and 60 % of samples processed by rapid tissue processing, statistically it was not
significant, (U = 160.00, p = 0.173). Cytoplasmic staining was better in a rapid
processing schedule with 60 % compared to 55 % in routine processing, the
difference not statistically significant (U = 193, p = 0.830).

CONCLUSIONS

Routine tissue processing is a gold standard procedure; factors affecting the practice
are delay in diagnostic slide preparation and exposure to chemicals for longer time.
This rapid tissue processing method showed good results. This processing can be
used with small biopsy specimens on routine histopathological diagnosis.
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BACKGROUND

Biopsy is a common examination procedure essential for
diagnosis of various diseases including cancers.! There are
various types of biopsies where the entire tissue affected is
removed or a small part; a sample of tissue or fluid is removed
with a needle and exfoliating cells are taken with the help of a
brush. After the biopsy is performed, the sample of tissue that
was removed from the patient is sent to the pathology
laboratory.2 These tissues are processed with routine
histopathological processes and treated with a series of
reagents followed by final infiltration and embedding in a
stable medium which when hard provides the necessary
support for microtomy.3 This includes dehydration, clearing
and infiltration. Dehydrating solutions are usually alcohol-
based solutions which are required to remove water and
fixatives such as formalin from the tissue specimen and
replace it with alcohol.# The tissue is then placed in xylene, a
clearing agent which makes the tissue receptive to wax
impregnation by the removal of alcohol. This is followed by
infiltration - to permeate the tissue with a support medium
and embedding - to orient the tissue specimen in a support
medium and allowing it to solidify. This entire process takes 2-
3 working days before a microscopic slide is ready for
diagnosis.* There are various means of processing methods
they are, routine manual method; rapid manual method and
the microwave method. Each of these methods is unique with
their own advantages and disadvantages.5

Routine manual tissue processing has been the most
commonly employed method for the past 100 years® that is
more commonly used technique; reliability and inexpensive
nature are the positive factors of this method. The
disadvantages of this method are turnaround time of 21 - 24 h
and exposure to noxious chemicals for longer time such as
xylene and formalin.#¢ Even for small biopsy, delaying
treatment for some critically ill patients and requiring
additional shifts of technologists in the laboratory.”

Rapid manual tissue processing methods and recent
microwave methods have shortened the processing times but
do not reduce high cost and exposure to noxious chemicals.4
Rapid manual tissue processing is of a shorter duration than
the above method, requiring 3 - 4 h. It includes the same steps
as in routine method, but for shorter durations.5 This
technique reduces patients waiting time which is more
important for psychological health of patients and helps in
rapid histopathological diagnosis. Smaller biopsies can be
processed in 2 - 5 hours using heat and vacuum. It starts with
10 % formalin for tissue fixation (two changes) and proceeds
for dehydration with graded concentration of alcohol starting
with 70 %, 95 % (two changes) and 100 % (two changes)
followed by xylene for clearing (two changes) and paraffin for
infiltration (two changes). A newer rapid tissue processing
technique was developed with reduced processing time. The
aim of this study is to check the efficacy of a newly proposed
rapid tissue processing technique compared with normal or
routine processing.

METHODS

Sample Collection and Tissue Processing
This is a comparative study which was conducted with
approval from institutional ethical committee. The sample
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estimation was also done at convenience, a total of 30 paired
formalin fixed tissues samples (n = 30) were retrieved from
the resection specimens of the Department of Oral Pathology,
Saveetha Dental College and Hospitals. The 30 tissue samples
included i) mucosa, ii) adipose tissue, iii) muscle, iv) gland and
v) random oral squamous cell carcinoma cases. Each tissue
was cut into two halves measuring 1 - 3 mm, one half was kept
for routine tissue processing and the other was kept for rapid
tissue processing. Our department has a customised
processing schedule with alcohol and acetone ever since its
inception that is employed for routine processing. The in-
house tissue processing protocol is dehydration done using
isopropyl alcohol 30 minutes followed by acetone (2 changes)
30 minutes each followed by xylene (2 changes) 30 minutes
for clearing and overnight impregnation. The rapid tissue
processing schedule is isopropyl alcohol 10 minutes followed
by acetone (2 changes) 10 minutes each followed by xylene (2
changes) 10 minutes each and impregnation (2 changes) 10
minutes each. The impregnated tissues were embedded and
tissue sections of 3 micrometre were made using semi-
automated soft tissue microtome by Leica (RM - 2245),
Germany. Tissue sections were later stained with
haematoxylin and eosin stain to assess tissue morphology.6
The usual time taken for conventional tissue processing is 24
hours.

Evaluation of Slides

The prepared microscopic slides examined by the pathologist
blinded to the type of processing used. Evaluation is done
based on nuclear staining, cytoplasmic staining and
background staining of epithelium and connective tissue and
artefacts. Scoring of nuclear and cytoplasmic staining was
done. The histomorphological criteria for evaluation are as
follows: 0 = Poor staining; 1 = Fair staining and morphology; 2
= Good staining and morphology; 3 = Excellent staining
morphological characteristics. Background staining was
observed for absence or presence using score; 0 = absent; 1 =
Present. Artefacts were observed for absence or presence
using scores: 0 = Absent; 1 = Present.

Statistical Analysis

Scores were tabulated and statistical analysis performed using
SPSS IBM version 20.0. Variables like nuclear staining,
cytoplasmic staining, background staining and artefacts were
compared with different tissue processing techniques with
Mann Whitney U test. Among different tissue samples with
Kruskal Wallis test done, p value < 0.05 is considered
statistically significant.

RESULTS

The results were obtained from histological examination.
Analysis of nuclear staining showed different staining
efficiency by different tissue samples. Nuclear staining was
good in 80 % of the samples processed by routine processing
and 60 % of samples processed by rapid tissue processing.
Though the nuclear staining was better with a routine
processing schedule. The difference was found to be
statistically not significant, (U = 270.500, p = 0.352).
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Cytoplasmic staining was better in a rapid processing schedule
with 60 % compared to 55 % in routine processing. However,
the difference was found to be statistically not significant
(U=282.000, p = 0.507). Background staining was 20 % in
rapid processing schedule compared to routine processing 35
%. There was no statistically significant difference in the
background staining between the two processing schedules (U
= 287.500, p = 0.389). Rapid processing schedule also had
more artefacts compared to routine processing (U = 275.000,
p = 0.399). Comparisons of nuclear staining, cytoplasmic
staining, background staining and artefacts between different
tissue processing techniques, [Figure-1 and Figure-2], the
mean rank for ordinal scales are measured, so no quantitative
measures done, and Mann Whitney U test are summarised in
Table-1.

Mean

Processing Mann
Parameters Methods Ran]_( for Whitney U P-Value
Ordinal
Routine Tissue 2718

Processing 270.500 0.352
Rapid Tissue Processing ~ 23.82

Nuclear Staining

G ! . Routine Tissue 2428
ytoplasmic Processing : 282.000 0.507
Staining o .
Rapid Tissue Processing  26.72
Routine Tissue
. 24.50
Background Processing 287.500 0.389
Staining . .
Rapid Tissue Processing ~ 26.50
Routine Tissue
. 24.00
Artefacts Processing 275.000 0.399

Rapid Tissue Processing ~ 27.00

As far as the individual tissues were concerned, tissue
processed by routine processing cycle had better nuclear
staining compared to rapid processing. Random oral
squamous cell carcinoma cases showed excellent and mucosa
had good nuclear staining in both routine and rapid processing
schedule. There was no significant difference in the nuclear
staining of individual tissues between the processing
schedules (p > 0.05). Cytoplasmic staining of glandular tissue
was better with a rapid processing schedule compared to the
routine processing. Random oral squamous cell carcinoma
cases showed excellent cytoplasmic staining comparatively in
routine and rapid tissue processing techniques. However,
there was no significant difference in the cytoplasmic staining
of individual tissues between the processing schedules.
Nuclear and cytoplasmic staining is summarised in Table-2.

Nuclear Staining
. Routine Tissue Rapid Tissue Kruskal
Tissue Samples . . .
Processing Processing Wallis
Hlstomolr ph-o logical Fair = Good Excellent Fair = Good Excellent P value
criteria
Skin 40 60 0 80 20 0.221
Gland 40 60 0 60 40 0.549
Muscle 0 100 0 20 80 0.317
Mucosa 0 100 0 0 100 1.00
Cytoplasmic staining
Skin 30 60 10 40 20 40 1.000
Gland 40 20 40 0 80 20 0.734
Muscle 0 40 60 0 40 60 1.000
Mucosa 0 100 0 0 100 0 1.000

In the routine processing schedule, all the samples of
glands (100 %), muscle (100 %) and oral squamous cell
carcinoma (100 %) did not have background staining whereas
20% of the gland and mucosal samples had background
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staining with rapid processing. There was no significant
difference in the background staining of individual tissues
between the processing schedules.

60 % of skin and mucosa samples show artefacts in both
the processing techniques. No significant difference seen in
artefacts among different tissue samples. Comparison of
nuclear staining, cytoplasmic staining, background staining
and artefacts among different tissue samples using Kruskal-
Wallis test are summarised in Table-2 and Table-3.

Background Staining
Tissue Routine Tissue Rapid Tissue Kruskal
Samples Processing Processing Wallis
Absent  Present Absent Present P Value
Skin 60 40 60 40 1.00
Gland 100 0 80 20 0.317
Muscle 100 0 100 0 1.00
Mucosa 0 100 80 20 0.317
Artefacts
Skin 40 60 40 60 1.000
Gland 80 20 60 40 0.513
Muscle 40 60 20 80 0.513
Mucosa 40 60 40 60 1.000

DISCUSSION

Diagnostic pathology is largely dependent on formalin-fixed
paraffin-embedded tissue sections. Even with various
advances in histopathological diagnosis, still routine tissue
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processing is the gold standard method followed most
commonly. The increased turnaround time, even for small
biopsies, patient waiting time increased was leading to higher
stress levels.#8 So this newer rapid tissue processing
technique is available with reduced turnaround time (TAT).
This rapid tissue processing is shorter with 1.30 minutes to 2
hours for pre fixed formalin tissue. Can be used for small
biopsy samples, when rapid diagnosis is required. The good
advantage is very less time involved compared to routine
tissue processing methods.6

The important aspect of tissue processing is diffusion of
reagents into the substance of the tissue to be processed.?
These two different processing methods followed in current
study did not show any significant variations in quality of
staining with haematoxylin and eosin.

In the current study, the nuclear and cytoplasmic staining
in epithelial and connective tissue were of acceptable
diagnostic quality with the employed rapid tissue processing
schedule. Random oral squamous cell carcinoma cases showed
comparatively excellent results in rapid and routine tissue
processing, hence can be used for smaller biopsy cases with
better quality. Mucosal sample specimens showed good
nuclear and cytoplasmic staining followed by muscle
specimens. This may be due to thinner, less dense mucosal
samples which are not affected by lesser exposure time.
Studies show mucosa in the oral cavity differs in thickness,
highest in buccal mucosa (-659.79 pm) and thinnest in floor of
the mouth (-100.07 um).10.6 Knowledge on these structural
variations is needed for processing denser tissues that need
more reagents and exposure time followed by fresh solutions
for further processing.!! Our present study did not show any
difference between the two processing schedules. These
findings are similar to Karnam et al.# and Boon et al.,12 Jali et
al. also showed no significant differences in the microscopic
quality of the stained sections with rapid tissue processing.8

Artefacts are reported to be an unrelated feature which
compromises the diagnosis, may alter normal morphologic
and cytological features or even lead to complete uselessness
of the tissue.l! Current study showed comparatively higher
artefacts in tissue samples with rapid tissue processing,
although, there was no statistically significant difference
between the two groups. These findings were in concordance
with Karnam et al.4 Artefacts may be due to insufficient
dehydration or clearing of the tissue samples. Other factors
like pre-fixation artefacts or fixation artefacts are also
reported.® Artefacts can be reduced by standardization of
timing for good exposure of tissues.13

The overall qualities of both the tissue processing
techniques among different parameters were closely
comparable and had sufficient diagnostic quality. Even with
lack of any significant differences in the performance of the
rapid tissue processing, the schedule suggested in this study
can be used for rapid processing for small biopsies without
loss of quality of sample for diagnosis. This study also shows
reduced cost, reduced time taken and reduced exposure time
to noxious material during the process. In future, this study
can incorporate standardization of timings in each solution.
This rapid processing technique can be tried with decalcified
hard tissue samples with different tissue samples with
increased specimen thickness.
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CONCLUSIONS

Routine tissue processing is a gold standard procedure;
however, it has a major disadvantage of being time consuming.
In order to arrive at a rapid diagnosis for urgent biopsies we
tried a new rapid tissue processing method. Study showed
good results, and this processing can be used on emergency
small biopsy specimens on routine histopathological diagnosis
thereby reducing the turnaround time.
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