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Fig. 1 The model of mesenteric lymph vessels
obstruction. The mesenteric lymph vessels are
ligated and cut. And the mesenteric artery and

vein, which run parallel to the mesenteric lymph
vessles, are guided to pass through two incised
areas of a rubber sheet.

Fig. 2 Mesenteric lymphangiogram of the model
of simple mesenteric lymphangiectomy on the 6th
postoperative day. Arrow shows the cutting
point. The contrast material filled the intestinal
lymph trunks and the thoracic duct, indicating
lymph vessels recanalization.
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Fig. 3 Mesenteric lymphangiogram of the model
of mesenteric lymph vessels obstruction on the 6
th postoperative day. Arrows shows the obstruct-
ed point. In 3 of 5 animals, lymph vessels recanal-
ization were made, and images of the mesenteric
vein, the portal vein, and the liver were obtained

simultaneously.
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Fig. 4 Mesenteric lymphangiogram of the model of mesenteric lymph vessels
obstruction on the 6th postoperative day. Arrow shows the obstructed point. In
2 of 5 animals, lymph vessels recanalization were not made, but images of the
liver were obtained successfully.

Fig. 5 In the model of mesenteric lymph vessels
obstruction, carbonic particles injected into the

paracecal lymph node were recognized in
Kupffer’s cells (=).

Fig. 7 In clinical cases of multiple hepatic metas-

tases of colonic cancer, carbonic particles inject-
ed into the paracolic lymph node were recognized
in the lymphocytes of the portal blood.

Fig. 6 In clinical cases of multiple hepatic metas-
tases of colonic cancer, carbonic particles inject-
ed into the paracolic lymph node were immedi-
ately recognized in the portal blood. Arrow
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Lymphatico-venous Communication and Hepatic Metastasis
—Experimental Study on the Metastatic Pathway Induced
by the Mesenteric Lymph Vessel Obstruction—

Kenichi Yamagata, Kazuhide Kumagai, Kouji Shimizu, Kouki Masuo,
Yoshiaki Nishida and Akira Yasui
Department of Surgery, Showa University, Toyosu Hospital

For examining the pathway of hepatic metastasis of gastointestinal cancer, we established rat models
of simple mesenteric lymphagiectomy and mesenteric lymph vessel obstruction. With these models, we
carried out mesenteric lymphangiography and examined them for morphological changes in lymph
vessels and lymph flow. In the model of simple mesenteric lymphagiectomy, the contrast material filled
the intestinal lymph trunks and the thoracic duct in 3 of 5 animals on the 4th postoperative day and in
all 5 animals on the 6th postoperative day, indicating lymph vessel recanalization. In the model of lymph
vessel obstruction, we carried out mesenteric lymphangiography on the 6th postoperative day and
obtained images of the mesenteric vein, the portal vein and the liver in all 5 animals. These images
revealed lyphatico-venous communication induced by the mesenteric lymph vessel obstruction. In clinical
cases of multiple hepatic metastasis of colonic cancer, carbonic particles injected into the paracolic lymph
node were immediately detected in the portal blood. The lymphatico-venous communication is considered
to be induced by lymph vessel obstruction, lymph retention and elevation of endolymphatic pressure. The
presence of lymphatico-venous communication could be an important factor in the mechanism of hepatic
metastasis of gastrointestinal cancer. This communication suggests the possibility of hematogenous
metastasis via the lymphatic system.
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