The Three-Dimensional Study on the Structure
around the Superior Mesenteric Artery-The
possibility of Complete Lymphadenectomy for
Pancreatic Cancer preserving the Superior
Mesenteric Plexus
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Fig. 1. Serial sectional view of vessels around the superior
mesenteric plexus. The staining patterns of Hematoxylin-
Eosin stain (A), Elastica van Gieson stain (B), Victoria blue
and Hematoxylin-Eosin double stain (C), factor  related
antigen (D), Ulex Europaeus Agglutinin-1 (UEA-1) (E),
type NV collagen (F), and laminin (G). The elastic fibers of
arteriole and venule and collagen fibers around the
superior mesenteric artery are clearly stained with Elastica
van Gieson stain (B) and Victoria blue and Hematoxylin-E-
osin double stain (C). The endothelia of arterioles,
venules, small lymphatic vessels and capillaries are clearly
positive for factor VI related antigen (D). The endothelia
of arterioles and venules are positive for UEA-1, but the
endothelia of lymphatic vessels are negative for UEA-1
(E). The endothelia, basement membrane, and smooth
muscles of arterioles and venules are positive for type N
collagen (F) and laminin (G), but’ the endothelia of
lymphatic vessels are negative or weakly positive for type
V collagen (F) and laminin (G). A~G, X40. a, arteriole;
Ly, lymphatic vessel; v, venule. :
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Fig. 2. Loupe view around the superior mesenteric artery
(Hematoxylin-Eosin stain). Many nerve bundles (blue) and
collagen fibers surround the superior mesenteric artery.
The lymph nodes (orange) and most small lymphatic
vessels with dozens micrometer in diameter (red) are
mainly distributed outside of the superior mesenteric
plexus. PANC, pancreas; PV, portal vein; SMA, superior
mesenteric artery.
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Fig.3. The three-dimensional images around the superior
mesenteric artery in specimen 1. The image reveals that
the superior mesenteric artery is surrounded by many
nerve bundles (white) which run parallel with the superior
mesenteric artery and these bundles construct the so-called
superior mesenteric plexus. And the superior mesenteric
plexus is connected with the nerve plexus around the
celiac axis (k). A, a left lateral view. B, a right lateral
view. C, a front view. N, lymph node; PV, portal vein;
SMA, superior mesenteric artery.
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Fig.4. The three-dimensional images around the superior mesenteric artery in specimen 2. The number of nerve bundles
decrease at the root of the superior mesenteric artery (arrow heads). Lymph nodes are distributed outside of the superior
mesenteric plexus. A, a left lateral view of at 3~5cm peripheral position from the root of the superior mesenteric artery. B, a
view of the root of the superior mesenteric artery. CA, celiac artery: N, lymph nodes; SMA, superior mesenteric artery.

Fig.5. The three-dimensional images around the superior mesenteric artery in specimen 3. A, a left lateral view of at 3~5cm
peripheral position from the root of the superior mesenteric artery. B, a view of the root of the superior mesenteric artery.
AO, aorta; CA, celiac artery ; N, lymph nodes; PANC, pancreas; PV, portal vein; SMA, superior mesenteric artery.



410

DEERE, TRGTEERCREINLS, VY oBREBEAL
W XhipL R R ihi (J1). ChHORRxEeL
THEETY VAR, W, Vs, BEEEOS R A
Lo h, LBREEBIRGERT, SBOMER, EMELAD
¢Eﬁm,LEEE&W%@DHRKWDEUBE&W%&&
BB SR & W I h BN EelEY LTV, Vv
HRELTIE, ChORACTHRITELIEER T1m O/
VA Y DKW DI, MREEOAMCHATDLONEM
Fo (2). L, SURFHEHRC X 2RETRLOAK
pm OERPECOVTIRY vAAF L MFOEFTH R -
o

[. =$BHROAHSUSATHEETILC S 3 LISHEEE

B /5 AR 1 D BRET

EREERM 36 (BA 1, 2, 3) LRGP 16 (&

& 4) ORL B G, A6 OEBREHRE ORKR, LB

Fig.6. The three-dimensional images around the superior
mesenteric artery in specimen 4. The tumor (reddish
purple) invades the superior mesenteric artery and portal
vein. Lymph nodes are not recognized in the superior
mesenteric plexus. SMA, superior mesenteric artery ;
SMYV, superior mesenteric vein.
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Fig.7.. Computer-aided reconstruction of the modes of spread of tumor (A) and microscopic appearance around the superior
mesenteric artery invaded by tumor (B) in specimen 4. The three-dimensional image reveal that the tumor (reddish purple)
‘invadesj the superior mesenteric artery and portal vein. Metastatic lymph nodes (green) are mainly recognized close to tumar.
Microscopically the modes of spread of tumor are mainly neural invasion. B, Hematoxylin-Eosin stain, X40. PV, portal vein;

SMA, superior mesenteric artery.
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Fig.8. Computer-aided reconstruction of the modes of spread of tumor (A) and microscopic appearance around the superior
mesenteric plexus (B) in specimen 6. The three-dimensional image reveal that the tumor (semitransparent brown) surrounds
the superior mesenteric artery. Metastatic lymph nodes (green) are mainly recognized close to tumor. Microscopically the
tumor extends along the superior mesenteric artery mainly by neural invasion (B). B, Hematoxylin-Eosin stain, X40. PV,

portal vein; SMA, superior mesenteric artery.
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Fig. 9. Computer-aided reconstruction of the modes of
spread of tumor in specimen 5. Many metastatic lymph
nodes (green) are recognized around the superior mesente-
ric artery (semitransparent red). But the direct invation of
tumor (reddish purple) does not extend to the superior
mesenteric plexus. PV, portal vein; SMA, superior
mesenteric artery.
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The Three-Dimensional Study on the Structure around the Superior Mesenteric Artery-The possibility of
Complete Lymphadenectomy for Pancreatic Cancer preserving the Superior Mesenteric Plexus Kazuhiro Mori,
Department of Surgery (1), School of Medicine, Kanazawa University, Kanazawa 920 —J. Juzen Med Soc., 101, 406 —415

(1992)
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Abstract

In order to investigate the possibility of complete lymphadenectomy around the superior mesenteric artery preserving the
superior mesenteric plexus, an histopathological study and a computer-assisted three-dimensional reconstruction of the histo-
logic structure around the superior mesenteric artery were performed. Six surgical or autopsy samples from 3 patients with
pancreatic cancer and 3 patients with a healthy pancreas were examined. The histopathological study revealed that many
nerve bundles and collagen fibers surround the superior mesenteric artery with a thickness of about 2 mm. The lymphatic
vessels, which are distinguishable from blood vessels by stainings for endothelium or basement membrane, were mainly dis-
tributed outside the superior mesenteric plexus. The histopathological study by the 5,492 complete serial sections Sz m
thick proved that lymph nodes around the superior mesenteric artery were distributed outside the superior mesenteric plexus.
In the three-dimensional image of the histologic structure around the superior mesenteric artery reproduced on a display, the
superior mesenteric artery was surrounded by many nerve bundles which run parallel with the superior mesenteric artery and
these nerve bundles construct the so-called superior mesenteric plexus. The three-dimensional study of the modes of spread
of pancreatic cancer revealed two types of spread; in one type the tumor extends along the superior mesenteric artery mainly
by neural invasion, and in the other type the tumor extends mainly by lymph node metastases. These findings suggest that it
is possible to completely dissect the lymph nodes in a pancreatic cancer while preserving the superior mesenteric plexus.



