36

HEAEE 22:36-50, 1997

U F VX 2 AR IRE DRETEICPE S ) v oNEORBEL
Fig U v N EIN ORISR 1< B9 B MRERIIT S

AN I8
AFERRFEFROEAREE—HK
EHE: IR %5 #D
EFERR PRI ORI R —
(58 Bk HE— BB
(AT 199742 A 17 HD
(ZE:199T#48 11 HD

Abstract : Carcinoma of the buccal mucosa is likely to metastasize to cervical lymph nodes if it
has developed to surrounding tissues, and prognosis is poor. In the VX2 carcinoma transplanted to
the buccal mucosa in the rabbit, lymphatic architecture due to proliferation of the tumor, the routes
to regional lymph nodes and metastatic lymph nodes were examined. VX2 carcinoma, subcultured
in the rabbit femoral region, was transplanted to the right buccal mucosa near the occlusal line.

The architecture of collecting lymphatic vessels in the surrounding tissues of the tumor and
metastasis to the regional lymph nodes were histologically examined by intravascular injection of
India ink and impregnation with silver nitrate solution, 3, 7 and 14 days after the tumor
transplantation, and routes to the regional lymph nodes were traced by the stick injection of India
ink.

At 3 days after tumor transplantation, diameters of collecting lymphatic vessels were markedly
dilated in the nearby carcinomatous area, and lymphatic vessels showed a tendency of
tortuousness 7 days after tumor transplantation. At 14 days after tumor transplantation, formation
of new lymphatic vessels was noted in the pericarcinomatous area, and these lymphatic vessels
running adjacent to each other formed a network. The routes to the regional lymph nodes in the
tumor transplanted side were clearly detected, and no lymphatic routes to the opposite side were
seen. Fourteen days after tumor transplantation, the metastasis in cervical lymph nodes was
observed in peripheral sinuses near afferent lymphatic vessels.

Thus, it was suggested in this study that there were changes of lymphatic architectures, due to
proliferation of the VX2 carcinoma transplanted into the buccal mucosa, and metastatic routes to
the regional lymph nodes in rabbits.

Key words : carcinoma of the buccal mucosa, VX2 carcinoma, architecture of lymphatic vessels,
route of lymph node metastasis

A histological study on the architecture of lymphatic vessels and metastatic routes of the
regional lymph nodes due to rabbit VX2 carcinoma transplanted to the buccal mucosa.
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Fig.l. Diagram illustrating the VX2 carcinoma
transplantation site to the right buccal
mucosa. & : Transplantation site of VX2
carcinoma cells. T : Tongue, B : Buccal

mucosa, - - - - : Occlusal line.
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Table 1-a. Diameters of lymphatic vessels in the control and experimental groups in various periods.

Diameter (£ m)

Group and portion

Lamina propria mucosae Muscle layer

Control group 42.4 £ 8.7 63.4 = 12.9
Experimental group

. NCA 60.9 = 13.8 142.3 = 35.5

PCA 48.9 + 6.7 91.2 + 8.9

- PCA 57.9 = 12.0 114.2 = 19.7

NCA 4.6 = 5.2 86.5* 7.9

14D NCA 37.9* 4.4 71.6 £ 13.2

PCA 64.4 £ 6.1 78.1 £ 10.4

Abbreviations : 3D, 3 days after the VX2 carcinoma transplantation ; 7D, 7 days after the VX2 carcinoma
transplantation ; 14D, 14days after the VX2 carcinoma transplantation ; NCA, nearby carcinomatous
area ; PCA, pericarcinomatous area.

Table 1-b. Comparison of the diameter of lymphatic vessels between the control and experimental
groups at various sites.

Lamina propria mucosae

Group and portion Control 3D 7D 14D
group NCA PCA NCA PCA NCA PCA
Control group * + + + - — +
Experimental group
NCA + * - - - + -
- 3D
L PCA + - * - _ _ _
)
L
b NCA + - - * - + -
3 7D
= PCA + - - - * - +
NCA + + - + - * +
14D
PCA + + - — — - *

Abbreviations : 3D, 3 days after the VX2 carcinoma transplantation ; 7D, 7 days after the VX2 carcinoma
transplantation ; 14D, 14 days after the VX2 carcinoma transplantation ; NCA, nearby carcinomatous
area ; PCA, pericarcinomatous area ; +, signification ; —, no signification.



Fig.2. A histopathologic profile of VX2 carcinoma
3 days after transplantation (H-E stain ;
x50). The transplanted carcinoma cells
were well implanted in part of the muscle
layer.
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14 days after transplantation (H-E stain ;
% 20). The cancer tissue was enlarged as
compared with 7 days after transplanta-
tion and infiltrated to immediately below
the epithelial layer. Also, the border
between the cancer tissue and normal
tissue was relatively distinct.
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Fig.4. In the control group, collecting lymphatic
vessels (arrows) in the lamina propria
mucosae were scattered near blood
vessels (arrow heads) (Intravascular
injection of India ink and impregnation
with silver nitrate solution, X 50).
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Fig.5. In the control group, a schema of the plexal architecture of lymphatic vessels corresponded to
that of blood vessels, and collecting lymphatic vessels ran along arterioles and venules. BV :
Arterioles and venules. LV : Lymphatic vessels.

Fig.6. At 3 days after transplantation, tortuous capillaries extended to nearby cacinomatous tissue,
showing marked angiogenesis (arrow heads). Lymphatic vessels (arrows) were markedly dilated
as compared with the control group (Intravascular injection of India ink and impregnation with
silver nitrate solution : X 20, sagittal sections).

T : Carcinomatous tissue.
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Fig.7. Seven days after  transplantation,
tortuous capillaries extended to areas
near the site of proliferation of the
transplanted carcinoma as compared
with the findings after 3 days, indicating
marked angiogenesis. Outside this area, a
plexus of blood vessels surrounding the
carcinomatous tissue was formed.
Blind-ended lymphatic vessels penetrated
into the plexus of newly formed blood
vessels and formed several layers of
lymphatic vessel networks between
networks of blood vessels surrounding
this site.

BV : Arterioles and venules.

LV : Lymphatic vessels.

NCA : Nearby carcinomatous area.

PCA : Pericarcinomatous area.
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Fig.8-a,b. At 14 days after transplantation,
lymphatic vessels (arrows) surrounded
the carcinomatous tissue. These
collecting lymphatic vessels showed
a greater tortuous tendency of
meandering as they entered the
pericarcinomatous area from the
nearby carcinomatous area (Intra-
vascular injection of India ink and
impregnation with silver nitrate
solution : a, X10 ; b, X50 ; sagittal
sections). b : An enlargement of the
boxed area in a. T : Carcinomatous
tissue. Arrow heads : Capillaries.
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Fig.9. After 14 days, blind-ended lymphatic
vessels, which penetrated into the layer
of newly formed capillaries after 3 and 7
days, had disappeared. The lymphatic
vessels surrounding the carcinomatous
tissue showed more notable tortuousness
and reticulation than after 7 days, and 6
to 7 layers of lymphatic vessel networks
were formed.

BV : Arterioles and venules.

LV : Lymphatic vessels.

NCA : Nearby carcinomatous area.
PCA : Pericarcinomatous area.
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Fig.10. Diagram illustrating lymphatic routes
from the buccal mucosa in the rabbit
(Arrows indicate the lymph flow).
1:Submental lymph nodes, 2:Submandibular
lymph nodes, 3 : Intraparotid lymph
nodes, 4 : Superior superficial cervical
lymph nodes, 5 : Inferior superficial
cervical lymph nodes, 6 : Deep cervical
lymph nodes,

S : Submandibular glands,
M : Masticatory muscles.
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Fig.11. Superficial (arrow heads) and deep
(arrows) collecting lymphatic vessels
from the right buccal mucosa descended
in the adipose tissue toward the
ipsilateral submandibular lymph node
(2) (Stick injection of India ink method).
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Fig.12. Efferent lymphatic vessels (arrow heads)
leaving the superior superficial (4) and
inferior superficial (5) cervical lymph
nodes formed a relatively large
confluent vessel (arrow) and descended
toward the venous angle (Stick injection
of India ink method).
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Fig.13. In ipsilateral submandibular lymph
nodes at 14 days after transplantation,
metastatic tumor (%) was localized in
the peripheral sinuses near afferent
lymphatic vessels (H-E stain, X 20).
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