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ABSTRACT
BACKGROUND: Hematoxylin and Eosin (H&E) staining is the standard stain routinely
employed in histopathological labs. Special stains are used in doubtful diagnostic cases to affirm
the correct diagnosis. Modified Cajal’s Trichrome Stain (MCTS) is one of the age old special
stains, rarely used in recent days.
AIM: To assess the efficacy of MCTS as compared to H&E in various oral lesions
MATERIALS & METHODS: Twenty formalin-fixed, paraffin-embedded tissue blocks,
including epithelial pathologies (n=6), salivary gland pathologies (n=3), skin pathologies (n=2),
muscle tumours (n=2), odontogenic tumours (n=2) and normal oral epithelium (n=5) were taken.
Two sections from each block were made and subsequently stained with H&E as well as MCTS.
Nuclear intensity, crispiness, epithelial basement membrane interface and connective tissue
components in both the stains were observed and evaluated. Chi square test was employed to find
the p value.
RESULT: MCTS stains nuclei red-purple, epithelial cytoplasm pink-green, collagen blue, keratin
and muscle green. The nuclear intensity is better seen in H&E stain (p=0.002). Nuclear crispiness
shown in MCTS is in par with H&E (p= 0.098). Epithelium basement membrane interface is more
clearly delineated in MCTS (p= 0.01). MCTS helps in ruling out micro invasive squamous cell
carcinoma, easily locates keratin pearls in pleomorphic adenoma, intraepithelial and basement
membrane splits in skin diagnosis, and identifies undifferentiated tumours.
CONCLUSION: Due to its ability to delineate various structural components of epithelium and
connective tissue, ease of usage, and cost effectiveness, MCTS can be used as an adjuvant to H&E
in routine histopathological practice.
Ganapathy N et al. (2021). Evaluation of efficacy of Modified Cajal’s Trichrome Stain in oral lesions in comparison with
Hematoxylin & Eosin stain – A Histopathological study. Int J Med Den Ph All Hlth Sci 1(1): 136-145.

Efficacy of Modified Cajal’s Trichrome Stain in oral lesions

KEY WORDS: Dysplasia, Modified Cajal’s Trichrome Stain, Pleomorphic adenoma, Squamous
cell carcinoma.

INTRODUCTION
Histological assessment of surgicallyremoved formalin-fixed tissues stained with
Hematoxylin and Eosin (H&E) remains the
cornerstone of histopathological diagnosis. 1
H&E stains have been used for at least a
century and are inevitable till date for
identifying various tissue types and their
morphological changes which form the root
of microscopic diagnosis. This stain has been
perpetual for many years because it works
well with a range of fixatives and unveils a
wide range of cytoplasmic, nuclear, and
extracellular matrix features.2However, in
H&E, not all features of a section can be
highlighted and special stains must be used to
reveal specialized features or structures. 3In
modern histology, a combination of different
strains are used to enhance the effectiveness
of the staining process and are used for
identification of particular cells and
structures.4 Before opting for advanced
molecular markers, special stains can prove
to be a simple cost-effective solution to detect
pathologies.
Stains that will simultaneously differentiate
various tissue components in a histological
section have long been appealing to
histopathologists, and there are a multitude of
histological methods that give varying
colors.5One such age-old special stain
namely, Cajal’s Trichrome stain, was
introduced by Ramon Y Cajal in 1897 and
later modified by Gallego in 1919 and termed
as Modified Cajal’s Trichrome stain
(MCTS). This differential stain clearly

delineates epithelial elements and connective
tissue elements visually with different
tonalities of color.6
For years together, MCTS stain has not been
in wide usage and our recognized
textbooks7,8 also have no indications upon
this. In the present study, we aimed to
evaluate the efficiency of MCTS in relation
to various oral lesions.
METHODOLOGY
This study was performed using formalinfixed paraffin-embedded tissue blocks,
retrieved from archives of the Department of
Oral
Pathology
and
Microbiology,
Vivekananda dental college for women,
Tiruchengode.
Institutional
ethical
committee clearance (Reference number:
VDCW/IEC/100/2017) was obtained prior to
the study. The tissue blocks of various oral
lesions as well as normal epithelium were
included for the study and were classified
depending upon their source of origin.
Tissues without adequate epithelial and
connective tissue thickness were excluded
from the study. Thus the final study group
comprised about 20 histopathological blocks
including that of Epithelial pathology (n=6),
Salivary gland pathology (n=3), Skin
pathology (n=2), Muscle tumours (n=2),
Odontogenic tumours (n=2) and normal
epithelium (n=5). Two sections of each 4micron thickness were made from every
block and one section is stained with H&E
and the other section is stained with MCTS.
The stained slides were then observed under
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a light microscope by two independent
observers to reduce subjective bias. The
epithelial and connective tissue components
coloured by both the stains were studied and
tabulated. Each slide was evaluated for the
following 3 parameters namely, nuclear
intensity, nuclear crispiness and epithelial
basement membrane interface and were
graded as poor(0), average(1), good(2),
excellent(3). The results were statistically
analysed employing the chi-square test and
kappa statistics. p value <0.05 is considered
to be statistically significant.
STAINING SOLUTIONS FOR MCTS
ZIEHL’S ACETIC FUCHSIN SOLUTION
Ziehl’s Fuchsine: 5 ml
Acetic acid: 0.5 ml

3. Stain the section with Ziehl's acetic
fuchsine for 3 minutes and rinse with
tap water
4. Virofixation has to be done with
Formalin acetic acid solution for 5
minutes and wash with tap water.
5. Stain with Picroindigocarmine for 3
minutes and rinse with distilled water.
6. Dehydrate, clear and mount
RESULTS
In MCTS, the epithelial nuclei appear redpurple, epithelial cytoplasm appears pinkgreen. Keratin shows green, collagen appears
blue and muscle appears grass green. RBC's
are seen in yellow colour and bone appears
blue. Adipocytes show a clear cytoplasm
with purple nuclei (Image 1-5). A
comparison of these observations with H&E
is given in table 1.

Distilled water: 100 ml
FORMALIN ACETIC ACID SOLUTION
Formalin: 10 ml
Glacial acetic acid: 0.5 ml
Distilled water: 10 ml
PICROINDIGOCARMINE SOLUTION
Indigo carmine: 0.5 mg
Saturated
solution: 100 ml

aqueous

picric

acid

Image 1:Comparison of Nuclear intensity,
Nuclear crispiness, Epithelial - connective
tissue interface between H&E and MCTS
stains

Distilled water: 15 ml
STAINING PROTOCOL FOR MCTS
1. Deparaffinise the sections.
2. Hydrate the sections
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Image 2: MCTS 10X: Nuclei: Red-Purple,
Cytoplasm: Pink-Green
Image 5: MCTS 20X: Bone- Blue

Table 1:
Interpretation of
various
structures in H and E stain and Modified
Cajals Trichrome stain

Image 3: MCTS 20X: Muscles: Grass green,
Adipocytes- Clear Cytoplasm With Purple
Nuclei

Image 4: MCTS 20X: Blood Vessel With
RBC- Yellow

STRUCTURE

H&E

MCTS

Nuclei

Violet

Redpurple

Cytoplasm

Pink

Pink –
green

Keratin

Pink

Green

Collagen

Pink

Blue

Muscle

Pink

Grass
green

RBC’s

Red

Yellow

Bone

Pink

Blue

The nuclear intensity of epithelium in the
stained sections was compared between H&E
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and MCTS and it was more clear in H&E
with high statistical significance (p=0.002)
(table 2).

Table 4:Evaluation of epithelial
basement membrane interface
GRADE

0

1

2

3

TOTAL

H&E

0

7

8

5

20

MCTS

0

0

11

9

20

TOTAL

0

7

19

14

40

Table 2: Evaluation of nuclear intensity
GRADE
H&E
MCTS

0

1

0

0

0

7

2
12
8

TOTAL

3
8

20

5

20
Pearson Chi-Square value:8.961

TOTAL

0

7

20

13

40

P value: 0.01*

Pearson Chi-Square value:12.188
P value: 0.002*
DISCUSSION

However, nuclear crispiness of epithelium in
MCTS in comparison to H & E did not show
a statistical difference (Table 3) indicating
that the nuclear crispiness shown in MCTS is
in par with H&E (p= 0.098). The epithelial
connective tissue interface is more clearly
seen in MCTS when compared to H&E with
high statistical significance (p= 0.01) (table
4).
Table 3:
crispiness

Evaluation

of

nuclear

GRADE

0

1

2

3

TOTAL

H&E

0

1

7

12

20

MCTS

0

7

7

6

20

TOTAL

0

8

14

18

40

Pearson Chi-Square value:7.823
P value: 0.098

H&E stain, introduced more than a century
ago, has stood the test of time as the standard
stain for histologic examination of tissues. 9
this simple and inexpensive dye works at the
cellular level to reveal the pattern of cells,
nuclear-cytoplasmic ratio, and the density
and pattern of the chromatin in the nucleus.
Likewise, in the extracellular matrix the
structure, pattern, and color of the structural
organelles and secretory products are
studied.5However, there is no differentiation
between the cytoplasm and extracellular
matrix in the case of H&E staining which
makes us seek out a special stain in critical
diagnostic situations.
The staining method for Cajal’s Trichrome
stain (CTS) has been described by Ramon Y
Cajal, which when appropriately carried out
is definitely an excellent differential stain.
But during this CTS staining process the
alcohol acts as differentiating and
dehydrating fluid simultaneously and hence,
when the stain is kept for a longer period in
alcohol for dehydration, the color of nuclei
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may disappear. When the time is too short,
there won’t be adequate time for dehydration
and differentiation to take place and the
nuclei appear without any contrast.6 later in
1919, Gallego commenced the concept of
Virofixation, in which he used acetic acid as
differentiating fluid and formalin as
virofixing fluid. His observation is that when
the sections are stained with Ziehl’s fuchsine
and passed through formaldehyde, the nuclei
retain the stain excellently. Castroviejo in
1932, modified the staining protocol of
Gallego by addition of formalin to the Ziehl's
acetic fuchsine to make the staining intensity
stronger.6 In our study, we have used the
modified method by Gallego in various oral
lesions.
MCTS is utilized in epithelial pathologies,
including the tissue blocks of welldifferentiated squamous cell carcinoma
(SCC), moderately differentiated SCC, early
invasive SCC, mild dysplasia, moderate
dysplasia, and severe dysplasia. On
observation, epithelial connective tissue
interface is delineated very clearly. MCTS
are very useful to rule out negative invasion
(Image 6) as well as for detecting early micro
invasion in SCC (Image 7) which can be
missed in routine H&E staining.

Image 6: H & E AND MCTS 40X: Epithelial

Invasion negative seen more clearly in
MCTS than H&E

Image 7: H & E AND MCTS 40X: Positive
Epithelial Invasion seen distinctly through
MCTS than H&E
Micro invasive oral squamous cell carcinoma
is an early-stage malignant tumour that
shows the invasion of the epithelial cells
which is confined to the superficial lamina
propria and not in to the deeper structures. 10
the incidence of micro invasion is purely a
histopathological diagnosis. Hitches in
diagnosis may arise due to the invasive
component being very small and remaining
unobserved, or the inflammation itself
masking the basement membrane integrity.
Histochemical procedures, such as the use of
Periodic Acid Schiff (PAS) stain, aid in
identifying the basement membrane more
clearly, and also the immuno-histochemical
application of pan cytokeratin markers may
assist in the identification of keratinocytes in
the stroma.10 Employment of MCTS in these
cases prove to be cost effective and more
efficient than PAS and also the usage of
deeper serial sections in doubtful cases can be
minimized. Sanjai et al, (2018) have
observed the utility of MCTS in the SCC
cases and stated that epithelial invasion into
connective tissue and the presence of keratin
pearls are evident with clear and distinct
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basement membrane zone11, similar to our
observations. Also in their study, tumour
cells in lymph nodes are intensely contrasted
and easily discernible.11
In salivary gland pathologies, normal
salivary gland, adenocarcinoma, and
pleomorphic adenoma tissue sections are
evaluated (Image 8). Salivary gland
pathologies always pose a diagnostic
challenge to pathologists due to a diverse mix
of cell types and growth patterns and often
they share overlapping morphologic features.
With MCTS acinar and ductal cells appear as
pink colour and parenchymal components are
seen as blue colour. In pleomorphic
adenoma, encapsulation is easily observed
and early keratin formation is differentiated
from collagen (Image 9). Thus MCTS can be
used to differentiate pleomorphic adenoma
from other salivary gland lesions with rare
keratin forming properties. The ductal
components appear in pink and what we
observe as eosinophilia coagulum in H&E
stain, has appeared as a blue colour
component leaving us with the question of its
origin (Image 10).

Image 8: H & E STAIN and MCTS 2X
Pleomorphic Adenoma

Image 9: H & E STAIN and MCTS 40X Keratin Pearl formation in Pleomorphic
Adenoma

Image 10: H & E STAIN and MCTS 40X Ductal components and Eosinophilic
coagulum in Pleomorphic Adenoma

Pemphigoid and Pemphigus cases stained
with MCTS, PAS and H&E are observed.
These skin lesions affect the skin and/or oral
mucosa. Since the skin is a vital organ in the
protection of the body against dehydration
and infections, these skin diseases may be
life-threatening. Based on the level of split
these skin lesions can be identified easily.12In
our study, MCTS shows the basement
membrane split more clearly than PAS in the
case of pemphigoid (Image 11).Thus the need
for
higher
diagnostic
aids
like
immunofluorescence can be minimized in
mucocutaneous lesions with the usage of
MCTS.
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lesions except for epithelium and connective
tissue differentiation. The observation in
other odontogenic tumours like AOT, CEOT
could be more fruitful, since various
calcifications and dentinoid structures can be
seen clearly.
Image 11: PERIODIC ACID SCHIFF(PAS)
STAIN and MCTS STAIN, 20X: Basement
membrane separation in Pemphigoid

When muscle tumours are observed, MCTS
differentiates muscle and collagen in distinct
colours. Muscles are easily discriminated
from collagen, thereby helping us to rule out
undifferentiated sarcomas (Image12).

Image 13: H & E AND MCTS 10X:
Unicystic Ameloblastoma

CONCLUSION

Image 12: H & E STAIN and MCTS 40X:
Muscle Differentiation

Among the odontogenic tumours, unicystic
ameloblastoma
and
plexiform
ameloblastoma sections are observed. (Image
13) The utility of MCTS is minimal in these

MCTS is an efficient trichrome stain, which
can be easily employed in histopathological
labs with minimal usage of time and cost. It
helps in ruling out doubtful epithelial
pathologies, salivary gland pathologies, skin
lesions and mesenchymal pathologies. To
the best of our knowledge, there is no
published English literature using MCTS in
various oral lesions, and this study stands to
be the first. The utility of this stain in hard
tissue lesions can be studied in future days
to explore its wide usage.
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