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Abstract

Background: The extracellular matrix is a dense
latticework of collagen and elastin, embedded in a
viscoelastic  ground  substance  composed  of
proteoglycans and glycoproteins. It is a supporting
scaffold which isolates tissue compartments, mediates
cell attachment, and influences tissue architecture. The
matrix acts as a selective macromolecular filter and
plays a role in mitogenesis and differentiation.
Interactions between normal cells and the matrix may be
altered in neoplasia and this may influence tumor
proliferation and invasion. Stromal changes play an
active role in tumour progression.

Aim and objective: To study the stromal changes in
lesion proper and adjacent mucosa by four different

connective tissue stains and to unveil the link if any

between tumour progression and connective tissue
stroma.

Materials and method: The present study comprises of
30 samples of OSCC and 30 samples of tumour adjacent
mucosa i.e., area of field cancerization. Sections of 5
micrometer thickness were taken serially on four slides
and stained with four different connective tissue stains
(i.e) PAS, alcian blue, aldehyde fuschin and picrosirius
red. The slides were analysed using research microscope
under 40X magnification. The data was recorded and
analysed by un paired ‘t’ test and chi square test.
Results: In PAS and alcian blue Intensity and pattern of
distribution of stain were bright and uniform at papillary
layer, reticular layer and submucosa of both tumour
proper (TP) and tumour adjacent mucosa (TAM).

Through picrosirius red immature haphazardly arranged
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collagen fibers were seen in TP whereas mature parallel
arrangement of collagen fibers was seen in TAM.
Aldehyde
arrangement of fibers in both TP & TAM whereas

fuschin  staining  showed haphazard
scanty fibers were seen in TP with moderate number of
fibers at TAM.

Conclusion: An ambiguous ligation between connective
tissue and tumour progression is essenced in this study.
Keywords: Oral Squamous Cell Carcinoma, Tumour
proper, Tumour adjacent mucosa, Connective tissue,
Stromal changes, Field Cancerization

Introduction

Oral cancer represents the third most common form of
malignancy in the developing countries, whilst in the
developed countries it is the eighth most common form
of cancer, with common affected sites like tongue, lower
lips and floor of the mouth®. In relation to OSCC, in
1953 Dr. Slaughter and colleagues introduced the term
“field cancerization” or “field effect”, which means
occurrence of gentic and epigenetic alterations in
histologically normal appearing tissues which is believed
to be an increased risk of synchronous or metachronous
primary tumors. Slaughter et al described the condition
as “the presence of histologically abnormal tissue
surrounding cancerous lesions”. Field cancerization is an
area of epithelium that has been pre conditioned by a yet
unknown carcinogenic agent. Such carcinogenic
influence if operative long enough in time and intense
enough in exposure produces an irreversible change in
the cell and cell groups in a given area, so that its
progress towards cancer becomes inevitable?.

Tumour is composed of two discrete interdependent
components, the malignant cells themselves and the
stroma in which they are dispersed. Presence of
dysplastic areas in the epithelium is believed to be

associated with a likely progression to cancer. Dysplastic
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features of a stratified squamous epithelium are
characterized by cellular atypia and loss of normal
maturation and stratification®. Although the epithelial
component of oral SCC (OSCC) has been studied
extensively, the stroma is still less considered.
Differentiation, proliferation and migration of these
epithelial tumor cells is influenced by extracellular
matrix molecules and they also have stabilizing and
separating functions.

Extracellular matrix is a network of collagen and elastin,
embedded in a viscoelastic ground substance composed
of proteoglycans and glycoproteins. Several types
of fibrous proteins, including collagen, elastin,
fibronectin and laminin are found in varying amounts
within the extracellular matrix of different tissues®.

The mature ECM consists of a supramolecular aggregate
of connective tissue proteins, including fibrillar and non-
fibrillar

glycosaminoglycans,

collagens, elastin, glycoproteins,

acid mucins, neutral mucins,
sulphated mucins, carboxylated mucins and fibrin The
extracellular microenvironment of tumors is determined
by matrix synthesized by normal and tumor cells, as well
as the host stromal components secreted by surrounding
fibroblasts. Even in a single tumor there may be
variations in the stroma, from one area to another and
composition of the stroma may evolve over time®. In
addition to carcinoma cells, various cellular and acellular
stromal components contribute to promoting and
maintaining HNSCC invasion. This tumour stroma can
be identified and studied by using various histochemical
stains like periodic acid Schiff stain (PAS), Alcianblue,
Aldehydefuschin, Picrosirious red

PAS stain is used for the demonstration of glycogen.
Tissue sections are first oxidized by periodic acid. The
oxidative process results in the formation of aldehyde

groupings through carbon-to-carbon bond cleavage. The
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aldehyde groups are detected by the Schiff reagent. A
colorless, unstable di aldehyde compound is formed and
then transformed to the magenta-colored final product.
Alcian blue staining is widely used to visualize
mucopolysaccharides and acidic mucins. Aldehyde
fuschin stain demonstrates carboxylated mucins and
elastic fibers present in tumour stroma. Picrosirius red
stains collagen fibers. Polarizing colours of the collagen
fibers were demonstrated as a gradual Change from
reddish orange to greenish yellow from well to poorly
differentiated squamous cell carcinoma, indicating the
tumour progression and a change from the mature form
of collagen to an immature form.

Materials and Methods

The present study was carried out in the department of
Oral and Maxillofacial Pathology, St. Joseph Dental
College and Hospital, Eluru. The study samples were
collected from patients

attending the outpatient

department of Good Samaritan cancer hospital,
Vangayagudem, Mahatma Gandhi cancer hospital,
Visakhapatnam and St. Joseph Dental College and
Hospital, Eluru. A total of 30 subjects who were
diagnosed with OSCC were included under the study
group. The study group was divided into 2, in Group 1
Biopsy taken from tumour proper, in Group 2 Biopsy
taken from tumour associated mucosa (i.e) 1 cm away
from lesion boundary.

Diagnosed oral squamous cell carcinoma patients in
whom treatment is not initiated are included and Patients
with any other systemic diseases, debilitated patients,
cachexic patients, patients with recurrent tumours are
excluded.

Biopsies were processed and Sectioning of paraffin
blocks using microtome was performed. 5 microns thick
sections were mounted on microscopic slides. Staining

was done using PAS stain, Alcian blue, Aldehyde
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fuschin, Picrosirous red as per the prescribed protocol
and evaluation was done. This evaluation of the slide
was based on the following criteria: intensity of stain,
Pattern of distribution, maturity of fibers, arrangement of
fibers and density of fibers.

Observation

1. Periodic acid Schiff stain (PAS) stains Glycogen and
various Glycoproteins. Mucocele was taken as control
tissue. Glycogen and various glycoproteins will stain
Magenta and nuclei in Blue colour.

2. Alcian Blue stains acid mucins and control tissue as
salivary gland. These acid mucins will stain in Blue
colour: Proteoglycans and Hyaluronic acid stains Blue
and nuclei in Red.

3. Picrosirus Red stains collagen fibers and control was
Oral Sub mucous Fibrosis. Mature and immature
collagen fibers appear as reddish orange to greenish
yellow.

4. Aldehyde fuschin stains elastic fibers and control
tissue was Salivary gland. This stain used for staining of
sulfated mucins and elastic fibers which appear in blue
colour and carboxylated mucins in purple colour.
Results

For PAS staining considering the intensity of staining of
stroma of tumour proper and tumour adjacent mucosa,
mean staining intensity of tumour proper was more when
compared to the staining intensity of tumour adjacent
mucosa with mean difference of 0.1 but statistically
insignificant because the p value was 0.3 which is >0.05.
Thus staining intensity of both tumour proper and
tumour adjacent mucosa are same. When pattern of
distribution of stain in papillary layer considered, there
is no significant difference in pattern of distribution of
stain between tumour proper and tumour adjacent
mucosa (P>0.05). 80% of the tumour proper showed

uniform distribution of stain with only 20% displaying
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patchy areas whereas 93.33% of Tumour adjacent
mucosa showed uniform distribution. Thus both TAM
and TP stained uniformly with PAS. Then pattern of
distribution of stain in reticular layer considered there is
no significant difference in pattern of distribution of
stain between tumour proper and tumour adjacent
mucosa (P>0.05). 73.33% of the tumour proper showed
uniform distribution of stain with only 26.67%
displaying patchy areas whereas 80% of Tumour
adjacent mucosa showed uniform distribution. Thus,
both TAM and TP stained uniformly with PAS. Coming
to pattern of distribution of stain in sub mucosa, there is
significant difference in pattern of distribution of stain in
both tumour proper and tumour adjacent mucosa
(P>0.05).33.33% of the tumour proper showed uniform
distribution of stain with 66.67% displaying patchy areas
whereas 66.67% of Tumour adjacent mucosa showed
uniform distribution. Thus uniformity is more in tumour
adjacent mucosa, patchy areas are more in tumour
proper.

For Alcian blue staining considering the intensity of
staining of stroma of tumour proper and tumour adjacent
mucosa, mean staining intensity of tumour proper was
equal to staining intensity of tumour adjacent mucosa
with 0 mean differences and statistically insignificant
because the p value was 0.9 which is >0.05. Thus
staining intensity of both tumour proper and tumour
adjacent mucosa were same. Considering the pattern of
distribution of stain in papillary layer, there was no
significant difference in pattern of distribution of stain
between tumour proper and tumour adjacent mucosa
(P>0.05). 76.67% of the tumour proper showed uniform
distribution of stain with only 23.33% displayed patchy
areas whereas 83.33% of Tumour adjacent mucosa
showed uniform distribution. Thus both TAM and TP

stained uniformly with Alcian blue. Coming to pattern of
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distribution of stain in reticular layer, there was no
significant difference in pattern of distribution of stain
between tumour proper and tumour adjacent mucosa
(P>0.05). 66.67% of the tumour proper showed uniform
distribution of stain, 33.33% displayed patchy areas,
whereas 80% of Tumour adjacent mucosa showed
uniform distribution. Thus both TAM and TP stained
uniformly with Alcian blue. Then pattern of distribution
of stain in sub mucosa considered, there was no
significant difference in pattern of distribution of stain
between tumour proper and tumour adjacent mucosa
(P>0.05). 63.33% of the tumour proper showed uniform
distribution of stain with only 36.67% displayed patchy
areas whereas 76.67% of Tumour adjacent mucosa
showed uniform distribution. Thus both TAM and TP
stained uniformly with Alcian blue.

For picrosirius red staining, when intensity of staining of
stroma of tumour proper and tumour adjacent mucosa
considered, mean value of staining intensity of tumour
proper was marginally more when compared to staining
intensity of tumour adjacent mucosa, p value was 0.3
which was statistically insignificant. Coming to maturity
of fibers, there was no significant difference in maturity
of fibers between tumour proper and tumour adjacent
mucosa (P>0.05). 56.67% of the tumour proper showed
immature fibers 43.33% were mature fibers whereas
33.33% of Tumour adjacent mucosa showed immature
fibers and 66.67% were mature fibers. Thus TAM
showed more mature and TP showed more immature
fibers with picrosirius red. Considering the arrangement
of fibers, there is no significant difference in
arrangement of fibers between tumour proper and
tumour adjacent mucosa (P>0.05). 53.33% of the tumour
proper showed haphazard arrangement of fibers with
only 46.67% displaying parallel arrangement to tumour

island whereas 30% of Tumour adjacent mucosa showed
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haphazard arrangement and 70% showed parallel
arrangement but statistically insignificant. Thus, TAM
showed parallel arrangement and TP showed more
haphazard arrangement of fibers with picrosirius red.

For Aldehyde fuschin staining when intensity of staining
of stroma of tumour proper and tumour adjacent mucosa
considered, mean value of staining intensity of tumour
proper is was greater when compared to staining
intensity of tumour adjacent mucosa, with mean
difference of 0.03, P value was 0.7 which was
statistically insignificant. When density of fibers
considered, there is significant difference in density of
fibers between tumour proper and tumour adjacent
mucosa. (P>0.05).73.33% of the tumour proper showed
scanty amount of fibers with only 26.67% displaying
moderate availability. Whereas 53.33% of Tumour
adjacent mucosa showed moderate availability and
46.67% Thus TAM

moderate presence and TP showed scanty presence of

showed scantiness. showed
elastic fibers with aldehyde fuschin. Then coming to
arrangement of fibers, there is no significant difference
in arrangement of fibers between tumour proper and
tumour adjacent mucosa(P>0.05).70% of the tumour
proper showed haphazard arrangement of fibers with
only 30% displaying parallel arrangement to tumour
island whereas 83.33% of Tumour adjacent mucosa
showed haphazard arrangement and 16.67% showed
parallel arrangement. Thus both TAM and TP showed
more haphazard arrangement of fibers with aldehyde
fuschin.

Discussion

Squamous cell carcinoma (SCC) consists of two
interdependent components — the tumor epithelial cells
and the stroma. These components interact on a regular
basis and to some extent discrepancies in one could

affect the other. Hence, for a better prediction of course
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and outcome of SCC, both should be given equal
weightage during histologic evaluation. Epithelium has
been studied extensively by various authors considering
the dysplastic features and tumour invasive front
contributing to the progression of tumour.”> Compared to
the tumour epithelium, tumor stroma is studied
sporadically even today. Among the stromal
components, only the inflammatory component has been
included in few of the SCC grading systems. The other
stromal constituents, i.e., the glycoproteins, acid mucins,
neutral mucins, collagen, elastic fibers and several other
extracellular molecules are still in store for future
research. According to George et al stroma is not just a
passive structure but is associated with tumor
progression. Endothelial cells, pericytes, inflammatory
cells, fibroblasts and extracellular matrix constitute the
tumor milieu or tumor microenvironment which helps in
tumor growth, invasion and metastasis.® "®

Along with the tumour proper, the epithelium around
tumour, which is clinically normal endowed some
histological changes. The whole mucosa having exposed
to the carcinogenic agent develops susceptibility in
developing more than one independent foci of malignant
transformation. This clinically apparent normal mucosa
“field

cancerization” or “field effect” was originally introduced

is called field cancerization. The term
by Dr. Slaughter and colleagues in 1953 related to oral
squamous cell carcinoma. Slaughter et.al described the
condition as “the presence of histologically abnormal
tissue surrounding the cancerous lesions”™®!. In the
present study stromal changes in both tumour proper and
tumour adjacent apparently normal mucosa are studied
parallely to reveal the role of connective tissue stroma in
tumour initiation and tumour progression** 2,

The tumour progression is accompanied by degradation

of the basement membrane and components of matrix
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which occur at several stages of metastatic cascade,
including local invasion, angiogenesis, vascular and
lymphatic invasion'***. Connective tissue was divided
into 3 different layers papillary layer, reticular layer and
submucosa in this study. Various components like
glycoproteins, acid mucins, neutral mucins, sulphated
mucins, elastic and collagen fibers were studied by using
different connective tissue stains such as PAS, Alcian
blue, Aldehyde fuschin and Picrosirius red.

PAS stain is used for demonstration of glycoproteins and
neutral mucins. In this study staining characteristic of
PAS were evaluated on the basis of pattern of
distribution and intensity. Considering the pattern of
distribution of stain, in papillary layer, reticular layer
and submucosa in both TP and TAM the stain was
uniformly distributed which is equable to the distribution
of ground substance that contains glycoproteins, mucins,
glycosaminoglycans uniformly. Few areas of patchy
distribution in TP may be due to regressive changes such
as the lysis of stromal components, creating pathway for
cell migration or change in stromal protein composition
which may be induced by mediators derived from tumor
cells.

Intensity of PAS staining was more around the tumour
islands/nests which could probably represent basement
membrane components secreted by the tumor cells.
Basement membrane contains glycoproteins,
glycosaminoglycans, type IV collagen, laminin, entactin
etc. Many studies have proposed that malignant
epithelial cells continue to synthesize, secrete and
assemble basement membrane (BM) materials, such as
laminin, entactin and heparan sulphate'®. Fibroblasts
and macrophages of the stroma express and secrete
MMPs which is the result of complex tumor-stroma
crosstalk, involving multiple ligands and cellular

signaling pathways. As a family of compounds, the
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MMPs act to hydrolyze the extracellular proteins of the
surrounding tissue which include collagen, laminin,
elastin, fibrinogen and fibronectin. MMPs have also
been implicated in initiating the EMT and in promoting
genomic instability, affording them a prominent role in
both tumor progression and prevention*’*.

Alcian blue is used for staining of acid mucins and
sulphoproteins. When compared to PAS, intensity of
staining was less due to the weak presence of acid
mucins when compared to neutral mucins. Papillary
layer, reticular layer and submucosa of both TP and
TAM showed uniform distribution of stain due to
coequal presence of acid mucins and sulphoproteins in
the stroma. In TP bright intensity of stain was observed
where as in TAM moderate staining intensity was
observed but the difference was statistically insignificant
p>0.05. This variation could be subjective as borders
were not drawn to measure the level of intensity.

By using birefringence pattern of Picrosirius red stain
(PSR) the ratio of thick to thin fibers and pattern of
arrangement of collagen fibers around tumour islands
was determined using polarizing microscopy. The
mechanical quality of ECM is mainly dependent on its
collagenous content and it is the presence of collagen
which is considered a main barrier to be cleared away
during invasion, thus making room for infiltrating cell
mass. MMPs are a group of proteolytic enzymes which
degrade most of the components of ECM. The MMP
system consists of 23 MMPs which are further divided
into five groups, namely, gelatinase, collagenase, Strome
MMPs and less well

characterized MMPs. Type | collagen which is about

lysins, membrane type

90% and type Il collagen which is 8-10% constitute

major components extracellular matrix. Electron

microscopic studies have shown that type | collagen

fibers are coarse and are composed of closely packed
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thick fibrils, whereas type 111 collagen are thin fibers and
they are loosely disposed™. In the present study,
intensity of staining of picrosirius red was same in both
tumour proper and tumour adjacent mucosa due to
uniform distribution of collagen fibers.

When Maturity of fibers compared, was accounted out of
30 slides of tumour proper, 13 showed mature fibers and
17 showed immature fibers with colours ranging from
yellowish red to greenish yellow. Where as in tumour
adjacent mucosa, out of 30, 20 showed mature fibers and
10 cases showed immature fibers with colour ranging
from yellowish red to greenish yellow. But this
difference was statistically insignificant. Predominance
of these immature fibers and marked colour changes
were more around the tumour islands. Presence of these
immature fibers may be due to lysis of stroma which was
an essential requirement for invasive growth. It is seen
that collagen disintegrates that is they undergo “elastotic
degeneration”. Electron micrographic studies have
shown diffuse collagenolysis and phagocytosis of intact
collagen fibrils in the course of carcinomatous

transformation. Malignant epithelial cells produce
various lytic enzymes like cathepsin, elastolytic and
glycosaminoglycan degrading enzymes which attack the
stroma and induce the fibroblast to synthesize
collagenolytic activities resulting in immature fibers
appearing as greenish yellow®. The reason for this color
change occurring predominantly in the immediate
vicinity of tumor islands is still not clear. vanden Hooff

et al

suggested that this difference in birefringence of
color surrounding the tumor islands could be firstly due
to the action of enzymes such as collagenases or the
metalloproteinases secreted by tumor cells on the
collagen in the immediate vicinity. Additionally, there
could also be an abnormal disintegration of the matrix

by the tumor cells. More over the dedifferentiated tumor
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cells could be secreting an abnormal matrix. Finally
there could be a formation of disorganized or abortive
stroma around the tumor islands.

The physical aggregation of collagen which contributes
to its birefringence could be altered due to action of
(MMPs)

secreted by stromal cells. Thus in this study, the

collagenases, matrix metallo proteinases
presence of immature fibers in stroma of TAM along
with TP, reveals the stromal changes contributing to the
progression of carcinoma. Similar to our study, Arun
Gopinath an et al** ?* ** observed an identical pattern of
color change of thick collagen fibers in different grades
of oral squamous cell carcinoma which was found to be
statistically significant. It is known that the birefringence
color of a collagen fiber depends on its diameter and
packing.

The decrease in thick fibers and increase in thin fibers as
the grade of carcinoma is increasing can be explained by
the fact that during the initial stage there would be a
fibroproliferative response and in later stages there will
be abnormal collagen production and defective
maturation which may foster thin fiber formation and
neoplastic growth. Studies on upper respiratory tract
neoplasms have also shown that total collagen volume
decreases with increasing degree of malignancy from
well differentiated squamous cell carcinoma (WDSCC),
moderately differentiated squamous cell carcinoma
(MDSCC) to poorly differentiated squamous cell
carcinoma (PDSCC) and also collagen fiber size
decreases in less differentiated SCC. The pattern of
arrangement of fibers was categorized into parallel and
haphazard. Almost equal number of cases showed
haphazard and parallel arrangement in tumour proper
whereas majority of cases showed parallel arrangement
of fibers at Tumour adjacent mucosa. As the grade of

OSCC progressed, the packing of collagen fibers
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decreased, and the orientation of collagen fibers changed
from parallel to haphazard. This could possibly be due to
some enzymatic degeneration of the existing collagen or
due to the formation of new abnormal/pathologic
collagen. Moreover, it could also be the result of
increased amount of Type Il collagen which occurs
singly rather than in bundles like Type I collagen. Thus
in TAM or FC the stroma does not show much of
disorganization in orientation of fibers.

Ziober et al® in their study examined the production of
matrix metalloproteinases (MMPs) in the invasive
OSCC and observed that MMP 1 cause degradation of
type | collagen, thus indicating a decrease in collagen
content and arrangement of collagen fibers during
invasion. Moreover, George et al. in their study
evaluated the response of stroma in varying grades of
OSCC and observed that as the grade of carcinoma
progressed, the amount of collagen decreased. Similarly,
Martin et al in their study on OSCC observed that in a
lower grade of malignancy (i.e., well differentiated
OSCC) collagen fibers near invasive front were arranged
parallel to the tumor islands. However, in higher grades
of malignancy, the ECM exhibited lower levels of
collagen synthesis and the fibers were irregular,
disorganized and dissociated®

The intensity of staining of Aldehyde fuschin in tumour
proper and tumour adjacent mucosa was same due to the
presence of proportionate amount of elastic fibers in
both. Both groups showed haphazard fiber arrangement
primly with meger cases demonstrating parallel pattern.
These findings are in accordance with kardam et al®?
fibers are

who demonstrated that the elastic

predominantly haphazardly arranged in well and
moderately differentiated OSCCs. However in poorly
differentiated OSCCs

predominantly seen.

parallel  orientation  was
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The density of fibers in TP was scant in majority of
cases where as in TAM 16 cases showed moderate
density whereas 14 showed scanty elastic fibers. This
scantiness is in accordance with study conducted by

12 which revealed a decrease in elastic fibers

Zhang et a
with progression from epithelial atypia to early invasive
carcinoma. There is an interaction between the tumor
cells and elastic fibers, but its effect on the progression
of carcinoma is questionable. Tux horn et al*® 3 3
quoted that the cancer cells can interact specifically with
elastin through two elastin binding proteins and galectin
3. Lapis and Timar have suggested that there is a
positive correlation between tumor progression and the
presence of elastic fibers in the tumor stroma. The sparse
literature, lesser number of elastic fibers in lamina
propria and the masking effect of overlying
inflammatory cells could be the limiting factors in the
assessment of elastic fibers in OSCC. These results of
the present study elucidate the role of tumour cells in
manipulating the ECM for better survival, migration and
progression of cancer.

Conclusion

Present study was an attempt to unveil the link between
tumour progression and connective tissue stroma. The
results of present study showed uniform distribution of
stain at papillary layer, reticular layer and sub mucosa
with PAS and Alcian blue in both TP and TAM.
Intensity of stain was undiversified in all four stains in
both TP and TAM.

Immature and haphazard arrangement of collagen fibers
at TP and mature and parallel arrangement at TAM were
observed by picrosirius red stain. Scanty and haphazard
arrangement of elastic fibers at TP and moderate and
haphazard arrangement of fibers at TAM were observed

with aldehyde fuschin.
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Thus the presence of coequal distribution of stain and
arrangement of fibers at both areas revealed that the
stroma plays a major role for tumour initiation and
tumour progression. Along with tumour proper, tumour
adjacent mucosa showed similar stromal changes
contributing the formation of second primary tumours.
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Legend Figures

-

Figure 1: Uniform Pattern of distribution of PAS stain in

tumor adjacent mucosa.

Figure 2: Uniform Pattern of distribution of PAS stain in

tumor proper.

ey

Figure 3: Uniform Pattern of distribution of alcian blue

stain in tumor adjacent mucosa.
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Figure 4: Uniform Pattern of distribution of alcian blue

stain in tumor proper.

Figure 5: Mature and parallelly arranged collagen

fibers stained with PSR in tumor adjacent mucosa.

Figure 6: Immature and haphazardly arranged collagen

fibers with PSR in tumor proper.
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Figure 7: Moderate and haphazardly arranged elastic
fibers stained with aldehyde fuschin in tumor adjacent

mucosa.

Figure 8: Scant and haphazardly arranged elastic fibers

stained with aldehyde fuschin in tumor proper.
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