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Research on the Distribution and Morphologic Feature of
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Methods
Specimens were obtained in 20 patients with gastric cancer. PAS staining allowed that lymphatic and blood

Abstract Objective To research the lymphatic metastasis mechanism of gastric carcinoma.

capillaries could be distinguished objectively. The morphologic features of lymphatics were observed in the
periphery region of carcinoma and normal region under microscopy. By using computer image analysis sys-
tem, area number density and medium diameter of lymphatics were measured both in periphery region and
normal region of carcinoma. Results The number density and medium diameter of lymphatics in periphery
area of gastric cancer was higher than that in normal region. The lymphatics were dilated and their walls
were disintegrated in periphcry area of carcinoma. Conclusion proliferation and deformity of lymphatics ex-
isted in periphery region of carcinoma, which increase the probability of cancer dissemination via lymphatic

system route. PAS staining provide a method for research on distribution of lymph vessels and the lymphtic

metastasis mechanism of carcinoma.
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G astric carcinoma, as one of the most common
human malignant tumor worldwide, ranks the
first in frequency among human cancer in china ',
Metastasis is the primary mechanism leading to
death of the patient with gastric carcinoma. The
lymph —borne metastasis is a major pathway for
gastric cancer. However, the purely descriptive ac-
counts of some of the most critical phases of the
metastatic process are still lacking.
lymph —borne metastasis are also the least under-
stood.  Accordingly, to research the lymphatic
metastasis mechanism of gastric carcinoma, we used
PAS method that allowed lymphatic and blood cap-
illaries be distinguished objectively and studied the
distribution, density, and morphologic and structural
features of the lymphatic vessels in specimens re-
moved from patients with gastric cancer.

Mechanisms of
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MATERIAL AND METHODS

Tumor samples

Experimental specimens were obtained from 20
patients with gastric cancer. Specimens were respec-
tively cut in the center, periphery and normal re-
gions of the postoperative tissue.

PAS Staining

Samples were fixed in 10% formalin, embedded
in paraffin wax, cut (6pum )using a sliding micro-
tome and stained by PAS method ™. Using this
method paraffin—sections were oxygenated by peri-
odic acid, then were reacted by colored fuchsion.
Under light microscope, the morphology and struc-
ture of initial lymphatics were observed in the cen-
ter, periphery region of carcinoma and normal re-
gion of gastric mucosa.

Statistical Analysis

With aid of computer—based image analyzer, we
compared area number density and medium diame-
ter of lymphtics in normal regions with that in pe-
riphery regions of carcinoma.
sidered significant when the P value was less than
0.05.

Difference was con-

RESULTS

By PAS method, the lymphtics and blood ves-
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sels displayed distinctly difference. The basement
membranes of blood vessel appear purplish red
staining and lymphatic vessels show lightish stain-
ing. Furthermore, lymphatics represented morpholog-
ic characteristics. They had wider, more irregular
lumen than blood vessels and absence of a well—
developed basement membrane®™ and the endotheli-
um obviously protrudes into the cavity. On the ba-
sis of the above distributions, lymphatic could be
distinguished from blood capillaries objectively. In
periphery region of carcinoma, Lumina of lymphat-
ics were dilated(Fig.1); carcinoma cells were readily
evident invading initial lymphatics (Fig.2); walls

were often dissolved and destroyed, whereas cancer
cells located near the lymphatics. Lymphatic vessels
were eroded by invading cancer cells and they
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Fig.1 Lymph capillary in mucosa was dilated in periphery
region of gastric carcinoma.
PAS staining x66 L: Lymph capillary

Fig.2 Gastric cancer cells located near lymph capillary in
periphery region of gastric carcinoma.
PAS staining x132 Ca: cancer; L: Lymph capillary;
B: Blood

contained many lymphocytes as part of immuno-re-
sponsiveness to the adjacent cancer (Fig.3). Lym-
phtics were not obvious change in normal region.
By mean of computer image analysis system,
area number density and medium diameter of lym-
phtics in normal and periphery regions of carcino-

Fig.3 Wall of lymph capillary was partly dissolved( 1) in
periphery of gastric carcinoma.
PAS staining x132, Ca: cancer cells
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Fig.4 Comparisons of data about the lymph vessels
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ma were summarized in (Fig. 4). There was signif-
icant difference between the two groups (P<0.05).

DISCUSSION

In studies on lymph vessels, researchers have
applied means such as 5°—Nase and ALPase stain®
and immunohistochemical method ™ to distinguish
lymph vessels and blood vessels. We used firstly
PAS method to obtain direct and objective view of
lymphatic capillaries. By this method, the staining
of tissues and cells around lymphtics vessels were
not influenced as similar as the routing HE. Com-
pared with transmission electron microscopy, under
light section with PAS staining there were bigger
visual field. So there were more informations to be
observed. PAS method was also easier and more e-
conomical than other methods.

We found that the area number density of lym-
phatic capillaries in periphery regions were higher
than that in normal region (P<0.05). Our data sup-
port that amount of lymph vessels increased in car-
cinomatous peripheral tissues. How was the result
caused? Recently an important
VEGF-C is finding. Experiments in transgenic mice
have shown that VEGF-C is a growth factor for
developing lymphatic vessels. In the skin of trans-
genic mice, overexpression of the VEGF-C cDNA
has been shown to selectively induce lymphatic en-
dothelial cell proliferation and hyperplasia of the
lymphatic In differentiated chick
chorioallantoic membrane, purified marure VEGF-C
also induced growth of lymphatic vessels, having
very little effect on blood capillaries®™?. Furthemore,
expression of VEGF-C mRNA has been detected
also in malignant human tumors, including nearly
analyzed™. Lubach D™
revealed that the increase of malignant aggressive-
ness is directly related to the arrangement of the
initial lymphatic vessels in the different layers of
the skin. Sudden increase in the density of lym-
phatic vessels permits a corresponding increment of
malignant seeding via the lymphatic system. Ac-
cording to above descriptions, we proposed that
there were proliferation of lymphtics in periphery of
carcinoma, a great number of lymphatics nearby the
tumor tissue facilitated tumor cells to enter the
lymphatic lumina.

In addition, medium diameter of lymphtics in
periphery regions of carcinoma was also higher
than that in normal regions (P<0.05). The data im-

advance about

vasculature.

half of the breast cancers

plied lumina of lymphatics were dilated in periph-
ery region of carcinoma. Result of this study also
proved lymphatics were dilated, dissolved and dist-
ingrated in periphery regions. Previously studies
provided explanations for our results. It is likely
that with ongoing angiogenesis and cancer growth,
lymphatic anchoring filaments
lymphatic capillaries become dilated, which facilitat-
ing the migration of cancer cells from the intersti-
tium into initial lymphatics™™. Serial examination
described following process of the tumor cells in-
vading lymphtics: tumor cells first aligned them-
selves along the lymphatic vessels, then they pene-
trate the abluminal fibrous network to occupy the
perilymphatic space, then fuse partially with the en-
dothelial cell wall to destroy it. The process where-
by neroplastic cells breach the endothelial layer are
unknown, but possible factors may include mechan-
ical pressure exerted by motile tumor cells and the
local release of substances which cause endothelial
retraction or inflict minute lesions on walls of lym-
phtics!>,

In conclusion, we thought PAS method provided
a reliable new approach for researching on the
lymphtics and the lymphtic metastatic mechanism.
Our investigation suggested that the important fac-
tors involved in lymph—-borne metastasis were in-
creased peritumoral lymphatic density, distinct di-
latation and disrupted lymphatic structure.

are activated and
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