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Fig. 1 Diagram of our extended radical pan-
createctomy. The drawing on the left shows the
area of retroperitoneal dissection. The drawing
on the right shows the line of resection of the
pancreas.
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Fig. 2 Histologic findings of perineural invasion
reported in 1969
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Table 1 Reports of perineural invasion

Organs with perineural

Year| Author Arciton Reference
1942 | Cruveilheir | Mammary cancer 2
1905 ' Ernst Carcinoma of esophagus, 3

uterus, prostate, pancreas,

thyroid and pylorus
1943 | Seefeld Colon cancer 4
1991  Ueda Hepatocellular carcinoma 5

Fig. 3 Neural invasion of the nerve plexus in the hepatoduodenal ligament.
Cancer cells developed continuously along the nerve fascicle branchings.
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Fig. 4 Neural invasion of the second portion of the plexus pancreaticus
capitalis. Cancer cells are seen in the perineural space and outside the perineur-

ium in section No. 67.
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Fig. 5 Neural invasion of the second portion of the plexus pancreaticus
capitalis. Formation of the advancing tip of the tumor cells is observed (In

section No. 43).

Fig. 6 Schematic diagram illustrating the mecha-
nism of neural invasion and modes of spread.
@ : Direct invasion of the nerve fasclculus by the
tumor ; @: Tumor invasion of the nerve via
vessels which penetrate it ; @ : Tumor cells in the
perineurium grow in a continuous pattern. @:
Tumor cells developed continuously a along the
nerve fasciculus, branching where it branches.
® : Formation of the advancing tip of the tumor
cells

BEERET 2 L, £ TIeE (60%) CHgEs
AN TVBY, BERICIIMREREOER

Table 2 Reports of the relationship between per-
ineural space and lymphatics

Year Author | Comments Reference
1962 | Shanthanverappa. Existence of perineur- 7
al epitherium
1966 | Larson No lymphatics within 8
nerves
1967 | Rodin No evidence of lympo- 9
| hatics in the perineur-
ium
1980 | Hassan No lymphatic channels 10

were observed in per-
ineural structures.
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Table 3 Size of tumor and plexus invasion

ts,=£2.0cm, ts,a:2.1~3.0cm, ts,b:
3.1~4.0cm, ts; - 4.1~6.0cm, ts,=6.1
cm

Table 4 Localization of plexus invasion

Localization cases
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PL. hd! 2
PL.hdl, ph 1 2

PL. ph I 4

PL. ph II 22(5)[2]
PL. hdl, ph II 5(2)
PL.ph I, phll

PL.hdl, ph I, ph I

() : PL. sma invasion

[ ]:PL. sma, ce invasion

Table 5 No. 14 lymph node involvement and

plexus invasion

pl(=) | pl(+) | pl(=) | pl(+)
+ 26 32 + 23 32
14 14
Al 2| 10 0 ‘ - | 5 | 10
NS NS
pl(=) | pl(+) L ple) | pl(H)
+ 27 39 27 35
l4c 14
- 1 3 | 7
NS NS
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Fig. 7 Three-dimensional image of tumor inva-

sion around the superior mesenteric artery
(SMA) and portal vein (PV). The tumor cells
extended with neural invasion (green) and a few
of venous invasion (light blue) around the SMA.
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Fig. 8 Three-dimensional image of tumor inva-
sion around the SMA and PV. The tumor cells
extend mainly neural invasion (green) around
the SMA. Neural invasion is seen along the SMA.
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Curative Surgery for Carcinoma of the Head of the Pancreas

Itsuo Miyazaki
Second Department of Surgery, Kanazawa University School of Medicine

The clinical significance of radical surgery for carcinoma of the head of the pancreas was reviewed
from the standpoint of neural invasion. Since 1973 extended radical pancreatectomy has been performed
for pancreatic cancer in our institute on the basis of clinicopathologic study. Pancreatectomy by a
translateral retroperitoneal approach was developed in 1977. Based on the three-dimensional analysis, the
main mode of tumor invasion was neutral invasion around the superior mesenteric artery. Desmoplastic
cancer infiltration was observed mainly around the portal vein and inferior vena cava. A detailed
chinicopathologic study of carcinoma of the head of the pancreas indicated that it is necessary to perform
complete dissection of the extrapancreatic plexus around the superior mesenteric artery, including
extensive lymph node dissection of the superior mesenteric nodes and para-aortic lymph nodes. The
mechanism of neural invasion of pancreatic cancer, modes of tumor spread, and the correlation between
neural invasion and other clinicopathologic factors were reviewed. Three-dimensional studies of the
retroperitoneal invasion by pancreatic cancer were reviewed on the basis of complete histologic serial
section analyses. The main mode of tumor invasion was neural invasion around the superior mesenteric
artery. These findings suggest that it is necessary to perform complete resection of extrapancreatic
plexus.
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