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Fig. 2 When the two orifices of the right hepatic veins were
different, we made a trapezoidal sheet to make a suitable
cylindrical graft (the length of the upper edge was 3.0 cm, and
the length of the lower edge was 4.0 cm, in case 2), which could
adjust the different orifices

Fig. 3 The arrowfiead shows the reconstructed middle hepatic vein
using the thick interposing vein graft made from the right great
saphenous vein

inferior right hepatic vein {IRHV) [10] was observed on
preoperative computed tomography; thus, the right he-
patic vein could be sacrificed, preserving the venous
drainage of segment V1 of the liver via the IRHV. Limited
resectioning of segments III and VIII of the liver was
performed, with complete removal of the right hepatic
vein and segmental resection of the middle hepatic vein.
We decided to reconstruct the middle hepatic vein to
preserve the remnant liver function as much as possible.

Using intraoperative ultrasound prior to resectioning,
we estimated the middle hepatic vein defect to be 9 mm in
diameter and 21 mm long. The diameter of the GSV was

Fig. 4 Three-dimensional computed tomography revealed the pa-
tency of the reconstructed middle hepatic vein 3 weeks after
surgery in case |

2.5 mm. Thus, the required number of smalil pieces and
length of the great saphenous vein were calculated to be 3
(=21/2.5x3) and 81 mm (=3x3x9), respectively, The
constructed vein graft was 9 mm in diameter and 23 mm
long.

The vein graft was first anastomosed to the proximal
end of the middle hepatic vein and then to the distal end
(Fig. 3). After reperfusion, adequate venous flow through
the reconstructed hepatic vein was confirmed by Doppler |
ultrasontography. The patency of the reconstructed middle
hepatic vein was confirmed by three-dimensional com-
puted tomography 3 weeks after surgery (Fig. 4). The
postoperative course was uneventful, and the patient is
alive with pulmonary recurrence 1 year and 2 months
after surgery.

Discussion

‘We successfully applied the present GSV graft to inter-
pose the major hepatic veins or portal veins in five
patients, No patient developed venous thrombosis or
postoperative edema of the lower leg. Although it takes
1 h for a cylindrical graft to be made, this method can
create a vein graft with a wider range of diameters and
lengths and can avoid the troublesome postoperative
edema of the lower legs.

The GSV is often used to bypass the coronary artery in
the treatment of ischemic heart disease. This vein itself is
too thin for one to use to reconstruct the thick major
hepatic veins or portal veins, and size-mismatch at the
anastomosis will cause the occlusion of the vein graft [2].
Urayama et al. reported remodeling a vein graft to
reconstruct the jugular and portal veins, making twice the
diameter and half the length of the original GSV [3].
However, the GSV is sometimes very thin (the diameter is
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less than 5 mm) and the vein graft may not be thick
enough to interpose a major hepatic vein or portal vein.

The significance of reconstruction of the major hepatic
vein is controversial. In a highly selected situation,
interpositioning of the major hepatic vein is indispensable
for curative hepatectomy and rescue of the patient [11,
12]. However, due to the presence of the intrahepatic
anastomosis of venous branches of the liver {13] or the
appearance of arterio-portal shunting to avoid venous
congestion [14], the sacrificing of one major hepatic vein
is not fatal, although the relative indication for venous
reconstruction has recently been established in the era of
liver transplantation [15]. In fact, venous reconstruction
might not have been indispensable in cases 1 to 3.
However, at least 30% of patients who developed liver

metastasis from colorectal cancer and underwent hepatic
resections reportedly developed hepatic recurrence; repeat
liver resection for recurrent liver metastasis should be
considered [16]. If technically feasible, reconstruction of
the major hepatic vein, if possible, would enable the
possible congestion or necrosis of the remnant liver to be
avoided and would extend the surgical indications for
recurrent liver metastases in the remnant liver.

In conclusion, we present a simple and safe method of
customizing a vein graft, using the great saphenous vein.
This simple method can be used to create vein grafts with
a wide range of diameters and lengths. They are useful for
the reconstruction of the major hepatic or portal veins,
without the postoperative edema of the lower legs.
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Extended Radical Resection Versus Standard Resectaon for
Pancreatic Cancer

The Rationale for Extended Radical Resection
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1

Objectives: This clinical study was carried out to clarify the indica-
‘tions for extended radical resection for pancreatic carcinoma.

‘Methods: From July 1981 to September 2003, 250 of 391 (63.9%)
Epatlents with pancreatic carcinoma underwent tumor resection in our
department. Portal vein resection was performed in 171 of these 250
'(68.4%) resected cases. The postoperative survival rate was studied
using the operative and histelogic findings.

Results: Most of the patients who survived for 2 or 3 years were in
the carcinoma-free.surgical margins group.

,: Conclusion: The most important indication for-an extended-radical
resection combined with portal vein resection for pancreatic cancer is
! the ability to obtain surgical cancer-free margins. There is no indica-
tlon for an extended resection in patients in whom the surgical mar-
i gms will become cancer positive lf such an operation is employed.

Key Words pancreatlc cancer, extended rescction, portal vein resec-
_tion, stapdald opelat:on, isolated pancreatectormy

(Pancreas 2004;28:289-292) !

Early dtagnosns of pancreatlc cancer remains difficult in
spite of the developriient of imaging techniques, specific
. tumor markers, and molecular biology. Surgical resection pro-
- vides the only chance for cure or long-term survival, but a
i §-year survival of patients with pancteas head carcinoma is
only 13% after resection.'

In 1973, Fortner® impressively proposed “regional pan-
createctomy as a means of increasing resectability and radical-
ity to improve the outcome for pancreatic cancer patients.” Our
department has been performing extended resections for pan-
creatic cancer since 1981, when Nakao et at*~¢ developed the
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catheter bypass procedure of the portal vein and isolated pan-

createctorny using an antithrombogenic bypass catheter con-
sisting of 3 components: combined resection of major vessels,
including the portal vein and arteries if necessary; extrapan-
creatic nerve plexus excision; and retroperitoneal connective
tissue clearance, mcludmg paraaortic lymph nodes.

Controversy has surrounded the efﬁcacy ofthe extended

radical operation. Many of the related published data consist of
nonrandomized comgparisons.” However, 2 prospective, ran-
domized studies have been reported recently.!%!! This article
clarifies the indications for extended resection of pancreatic
cancer based on the experiences in our department and reviews
the controversy concerning the efficacy of extended radical
resection for pancreatic cancer.

, METHODS |
From July 1981 to September 2003, 391 patients with

_invasive ductal carcinoma of the pancteas were operated on in

our department. Two hundred fifty (63.9%) underwent surgi-
cal resection (Table 1) as follows: 62 had total pancreatecto-
mies (TP), 112 had pancreatoduodenectomies (PD), 33 had py-
lorus-preserving pancreatoduodenectomies (PpPD), and 43
had distal pancreatectomies (DP). Portal vein resection was
performed on 171 of these 250 (68.4%) patients.

The surgically resected specimens were examined histo-
pathologically accotding to the rules of the Japan Pancreas So-
ciety,'? and the cumulative survival rate was calculated by the
Kaplan-Meier method:*? Statistical analysis was performed
using the generalized Wilcoxon test. Any P vatue <0.05 was
considered to be statistically significant. Cox propottional haz-
ards modeling'* was used to explore independent predictions
of survival. -

RESULTS
A portal vein resection or superior mesenteric vein re-
section was performed in {71 of the 250 (68.4%) patients
(Table i). Reconstruction of the portal vein was performed by
end-to-end anastomosis in 169 of the 171 (98.8%) patients
with portal vein resection. An autograft of the external iliac
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TABLE 1. Resectability Rate of Pancreatic Carcinoma and Procedures Performed

PV Operative
Location Operations Resection ~ Resection Resectability Deaths . TP D PRRD DE
Head 287 190 146 66.2% 9 45 (44) [12(8s) 33(07m o0
Body tail 82 ; 53 19 64.6% o 16 (10) 0 0 43 (9}
Whole 22 . 7 6 31.8% 1 7(6) 0 0 o
Total 391 . 250 171 (68.4%) 63.9% 11 62 (60) 125 3307 43 ®

PV, portal vein; TP, total pancreatectorny; PD, pancreatoduodenectomy; PPPD, pylorus-preserving pancreatoduodenectomy, DP, distal pancreatectomy.

Numbers i in parentheses indicate portal vein resection.

vein was used in 2 patients. Combined arterial resection was

undertaken in 11 patients (cehac artery, 2; cotiunon hepatic

artéry, 4; superior mesenteric artery, 3; and proper hepatic ar-

tery, 2): Operative death (within 30 days after surgery) oc-
_curred in 11 of the 250 (4.4%) resected patients.

‘Cumulative survival rates, including operative and hos-
pital deaths according to the stage of the Japan Pancreas Soci-
ety, are shown in Figure 1. No statistically sngmficant differ-
ence was seen between the survival rates of patients in stages
IVa and [Vb.

Multwanate analysis demonstrated that posmve extral
pancreatic nerve plexus invasion (pl) (P = 0. 0021, RR =
1.770), positive invasion of dissected peripancreatic_tissue
margin (dpm) (P=0.0110, RR = 1.619), positive portal system
vein wall invasion (pv) (P = 0.0146, RR = 1.454), positive
lymph node metastases (n) (£ = 0.0219, RR =1 426), tumor
size >2 cm (P = 0.0278, RR = 2.010), and positive serosal in-
vasion (s5) (P = 0.0353, RR = 1.382) were independently cor-
related with patient outceme

Curmnulative sumval rates ‘according to portal system
vein wall mvasion (pv) ot invasion of dissected penpancreattc
tissue. margm (dpm).are shown in Figure 2. Survival for more
than 2 years after surgery was seen in the dpm (-} group, éven
when portal system vein wall invasion was observed, No sta-
tistically significant difference was found between the survival
rates of the dpm (+) group and the 141 nonresectable patients

(Flg_..Z).

1 ﬁ —8— Stage | (n=6)
’“08 B -0~ Stage [ (n=T)
% g —#— Stage 1I( (n=48)
= 06 ~0-- Stage [Va (n=87)
% 0 —h—  Stage IVb (n=102)
a QO e ignresectable (n=141)
0.2
o] i

Y R 1,3 4 5
Yonrs after surgery

FIGURE 1, Cumulative survival rates according to the staging
of the Japan Pancreas $ociety in pancreatic cancer.

290

Cumulative survival rates according to extrapancreatic
nerve plexus invasion (pl) ot invasion of the dissected peripan-
creatic tissue margins (dpm) are shown in Figure 3. It was dif-
ficult to obtain a cancer-frée margin in the pi (+) group com-
pared with the pv (+) group, even with extensive surgery. The
progn031s for the pl (+) group is very-poor.

Lymph node metastases are classified as ny, n;, n,, and
ny by the-Japan Pancreas Society. Cumulative survival rates
according to lymph node metastases (n) are shown in Figure 4.
The negative lymph node metastases group (ng) had a higher

"survival fate than the n, (P =0.0527); n, (P =0.0014), and n3

(P =0.0001) lymph node—positive groups. No statistically sig-
nificant difference was found between the survwal rates of the
n, and n, groups. :

~ .DISCUSSION

Since 1981, we have been performing isolated pancre-
eter bypass procedure and extensive “dissection .of lymph
nodes. This includes the paraaortic lymph nodes, as well as
retroperitoneal connective tissues, and the extrapancreatic
nerve plexus. The operability rate has increased to over 60%
ditring this 20-year period. During the first 12 years (1931~
1993), we experienced 11 operative deaths within 30 days after
surgery. However, during the next 10 years (1993-September

pv() dpm(-) (n=04)-
g 081 pY(¥) dpm(:) (n=b5)
=Y pv () dpm{+) (n=30)
Z : = pv(+) dpm(+) (n=61)
E 04 1 noaresectable (n=141)
1.2 1

0

¢ 1 2 3 4 5

Years afte surgery

FIGURE 2. Cumulative survival rates according to the portal
system vein wall invasion (pv) or invasion of dissected peripan-
creatic tissue margin (dpm),

© 2004 Lippincott Williams & Wilkins
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pl(-} dpmf) (a=127)
i) dpm(-} (a=32)
pi(-} dpm(+) (n=20)
PI(+) dpm(+) (n=71)
nonresectable (n=141)

Survival rate

Years aiter surgery

FIGURE 3. Cumulative survival rates according to extrapancre-
atic nerve plexus invasion (pl} or invasion of the dissected peri-
- pancreatic tissue margins (dpm). "

2003), there were no operative deaths, Combined resection of
the portal vein has become both safer and easier with the portal
vein catheter bypass procedure.

In our clinical series of total pancreatectornized speci-
mens of pancreatic head carcinoma, carcinoma development
was confirmed to be continuous from the head to the body or
tail."* Quality of life after extended TP is much less favorable
compared with that of extended PD or PpPD. Therefore, we
have been trying to preserve the distal pancreas whenever in-
trapancreatic catcinoma development from the head to the
body ortail is not observed by immediate intraoperative patho-
logic diagnosis and immunostaining, '

The rationale for extensive dissection of lymph nodes,
including paraortic lymph nodes, has been based on the high
incidence of lymph node metastases'”"'8 in pancreatic cancer.

Most studies in support of radical pancreatectomy are nonran-
domized, retrospective studies.”® Conteary to many of these
published reports; a nonrandomized comparison by Henne-
Brums. et al® found no survival advantage to ‘extended retro-
peritoneal lymphadenectomy.

However, one prospective, randomized multicenter [tal-
ian study by Pedrazzoli et-al'® suggested a survival advantage
in the patient with lymph node—positive tumors by extensive
lymphadenectomy. Another prospective, randomized study by
Yeo et al'! could not prove the efficacy of an extended opeta-
tion, The efficacy ofthe extended operation is still not clarified
to date.,

Pancreatic carcinoma often invades the extrapancreatic
nerve plexus.'” In pancreatic head carcinoma, complete dis-
section of the extrapancreatic nerve plexus (especially the sec-
ond portion), togethet with the nerve plexus around the supe-

' rior mesenteric artery, is usually necessary to obtain a carci-
noma-free surgical margin. However, complete resection of
the nerve plexus around the superior mesenteric actery causes
severe diarrhea after surgery. Intraportal endovascular ultraso-
nography (IPEUS) makes it possible to diagfiose not only car-
cinoma invasion to the portal vein,?*2! but also to the second
portion of the pancreatic head nerve plexus.?? Postoperative

© 2004 Lippincott Williams & Willins
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1y ~— a0 (n=68)
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FIGURE 4. Cumulative survival rates according to fymph node
metastases. :

survival rafes of patients with positive extraparcreatic nerve
plexus carcinoma invasion compare very poorly with rates in
those with negative invasion of the extrapancreatic nerve
plexus. If patients have no carcinoma invasion to the second
portion of the pancreatic head nerve plexus, the left semicircu-
lar nervé plexus around the superior mesenteric artery is pre-
served to prevent diarthea. For patients with carcinoma inva-
sion to the extrapancreatic nerve plexus, especially to the nerve
plexus around the superior mesenteric artery, there is no indi-
cation for radical resection because their condition makes it
difficult to obtain a carcinoma-free surgical margin compared
with portal invasion.
With portal vein resection for pancreatic cancer, it is im-
"portant to obtain a carcinoma-free surgical margin.?* Ifsuch a
surgical margin cannot be obtained, even by performing exten-
sive surgery, there is no indication for surgical resection in
patients with pancreatic carcinoma.
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Abstract: The prognosis of paticreatic cancer is defined by the his-
tology and extent of disease. Preoperative histologic diagnosis and
diagnostic imaging are fundamentals in managing the disease, but it is
not rare to find unexpected peritoneal dissemination or liver metasta-

sis atthe time of operation, The overall resectability rate of pancreatic

cancer is 40% in Japan. Resecting the portal vein and peripancreatic
plexus were performed on 40% of the patients who underwent pan-
createctomy for invasive cancer in the head of the pancreas. Long-

term survival was only found in patlents who underwent pancreatec- '

tomy. Radical lymph node dlssectlon, or combined reseétion of the
large vessels, did not seem toimprove survival further than the stan-
dard resection. Multidisciplinary treatments combined with surgery
wete performed, and various effects of postoperative chemotherapy
after pancreatectomy, intraoperative- and postoperative-radiation
therapy, or postoperative chemotherapy for unresectable tumor, were

shown. Development of unconventional therapies and refinement of -

the conventional therapy should be promoted on a randomized pro-
spective trial basis. To promote this effort, which requires the inter-
national comparisons and cooperation, JPS developed a computer-
ized JPS registration system downloadable from the IPS websue
(hitp:/fwww kojin.or, Jp/sulzou!mdex htmt).

Key Wprds. pancreatic cancer, registry, radical resection, chemo-
therapy, TNM .

(Pancreas 2004;28:219-230)

he mortality rate of pancreatic cancer increases after 40
years of age and exceeds 120 deaths per 100,000 by the age
of 80 (Fig. 1)." It is the fifth leading cause of cancer death in
men and the sixth in women in Japan, as well as in the United
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States and European countries. The prognoms of thls disease
has not improved markedly in the past 20 years, and the devel-
opment of new treatment modalities are being pursued.>* The
Japan Pancreas Society (JPS) and the National Cancer Center
have jointly sponsored the National Pancreatic Cancer Regis-
try since 1981. As of 2002, 23,302 cases have been reglstered
from the leadmg 350 institutions nationwide.* During these
past 20 years, JPS published the first English edition of Clas-'
sification of Pancrearzc Carcinoma it 1996,° and the second
English edition in 2003, with the goal of makmg classification
simple, easy to understand, and acceptable by international
standards, while not sacrificing any of the meﬂts of the Japa-
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FIGURE 1. Age-corrected death due to pancreatic cancer in
Japan. Modified from reference 1 and http://www.ncc.go.
jolen/statistics/.
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FIGURE 2. Lymph node groups for tumor of the pancreas in
JIPS classification system. The tumor is located in the head (A)
or bady and tail (B). Open circle, the 1st group; shaded circle,
2nd group; solid curcle, 3rd group. Names of lymph nodes are
described elsewhere.®

nese classification scheme, The classification of some prog-
nostic factors has been refined and simplified, and the histo-
logic classification is now compatible with the WHO classifi-
cation system (1996). By provxdmg standardized criteria and
terminology, it facilitates comparison of clinical and patholog-
ic data, with the ultimate goal of contributing to improving the
results of treatment.® In this paper, current perspectives of pan-
creatic cancer in Japan are described based on th.lS database
according to the latest version of JPS classification.®

PATIENTS AND METHODS
Annually, attending physicians register patients diag-
nosed with pancreatic neoplasms. The questionnaire used in
this study included patient history of the iliness, family history,
clinical symptoms and laboratory findings, extent of the dis-
ease conclusively defined by image diagnosis, surgical and
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pathologic findings, and pre-, intra-, and postoperative anti-
cancer treatments. Each factor of the tumor extent was re-

. vorded as a conclusive finding from physical examination, im-

agmg, surgical exploration, and pathologic findings. Physi-
cians were requested to follow the patient’s survival and type
of recurrence annuslly. Registered data were entered to a da-
tabase, and inappropriate cases and duplicate registrations
were excluded. FilemakerPro software was used for the data-
base and SPSS software was used for the statistical analysis.
The cumulative survival rate was calculated usirg actuarial
method and was tested by Wilcoxon-Gehan method. Any P
value <0.05 was considered to be statisticaily significant.

JPS Classification Version5 . .. .

All data were described and analyzed according to the
latest versions of JPS%7 and UICC? classifications. Both JPS
and UICC independently changed their classifications in 2002,
That same year, the American Joint Committee on Cancer
(AJCC) revised cancer staging for exocrine 'pancreas, which
was identical to that of the UICC classification.” The new JPS
edition is based on data from the Nétional Pancreatic Cancer
Registry”* and treatrnent result§ at individual hospitals. Ad-
ditionally, to reduce human-based error in the process of reg-
istration and analysis, we developed a computerized JPS reg-
istration system based on the latest versions of classification.
The application autom_atlcally calculates various factors with a
simple click of buttons and checkboxes, Both Japaness and
English applications can be downloaded from the JPS website
(http://www kojin:or.jp/suizon/index.html). The principal
points of revision in the JPS system compared with the UICC
system follow.

T Category

Inthe JPS classification system, the T factorisa functlon
of 9 independent factors including turdor size (TS}, distal bile
duct invasion (CH), duodenal invasion (DU), serosal invasion
(8), retropancreatic tissue invasion (RP), portal venous system
invasion (PV), arterial system invasion (A), extrapancreatic
nerve plexus invasion (PL), and invasion of other organs (00).

JPS. : UcC .
MR M |i MO | . M1
nNo oo a2 | ws © ['wo [ w1 | Distant N
Tisp 0 | A Tis] 0 e
Tl Tl
T2 -T2,
T3 T3
T4 T4

FIGURE 3. Staging systém in JP$ and UICC dlassifications Tis,

noninvasive tumor, In |PS classification, metastasis to the 3rd
group (N3} Is equivalent to M1.
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TABLE 1. Histologic Classifications of Registered Patients

1. Epithelial mmors 11819
A, Exocrine tumors 11023
1. Serous cystic tumors . [/
a. Serous cystadenoma
b. Serous ¢ystadenocarcinoma :
2. Mucinous cystic tamors 328
a. Mucinous cystadenoma
b. Mucinous cystadenocarcinoma 328"
3. Intraduetal tumors 229
a. Intraductal papillary mucinous tumeors
i, Intraductal papillary mucinous adenoma
With mucin hypersecretion
Without mucin hypersecretion
ii. Intraductal papillary mucinous adenocarcinoma
With mucin hypersecretion
Without mucin hj{persecretion
b. Intraductal tubular tumor
i Infraductal tubular adenoma
ii. Intraductal tubular carcinoma
4. Atypical hyperplasia and carcinoma in situ 16
5. Imvasive ductal carcinomas 10336
a. Papillary adenocarcinoma 1029
b. Tubular adenocarcinoma 8765
Well-differentiated type _ 2148
Modefaggly diffarentiated type ‘ 3724
Poorly differentiated type 7771
No infdrmatiqn of differentiation . 1751
. Adenosquamous carcinoma : 247
. Mucinous carcinoma 148
. Anaplastic carcinoma 19
f. Invasive mucinous cystadenocarcinoma 56
g. Invasive carcinoma originating in an intradnctal tumor 72
6. Acinar cell tumors 87
a. Acinar cell adenoma
b. Acinar cell adenocarcinoma
B. Endocrine tumors 307
C. Combined tumors . 8
D. Epithelial tumor with uncertain differentiation 111
1. Solid pseudopapiliary tumor
2. Pancreatoblastoma 0
3. Undifferentiated carcinoma 111
E. Unclassifiable 44
F. Miscellaneous . 353
1. Nonepithelial turnor ]
Angioma
Lymphangioma
Leiomyosarcoma
Malignant histiocytoma
Malignant lymphoma
Paraganglioma
Other
L. No histologic diagnosis 11483

o I8 |

IO

EN-R

o O o O o oo
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n median SayF

b= Invasive cancer 9703 86  97%
. +—}  Cystic tumor 91 497 485%
1.0y, o—o Inladutial pepillary imor 310 >140 593 %
A=—ah  Endacting tumor 295 >0 675%
=% Miscellaneous 351 12 3%

>~

Mo histologica! disguosis 10423 43 L%

SR >IS.

[walamg

>N.S.

0 1z 24 6 48 6 72 8¢ 95 08 120
Timo (monib)
FIGURE 4. Histology and overall survival. Cumulative survival
of all patients with or without pancreatectomy was calculated
by actuarial method and tested by Wilcoxon-Gehan method.
Any P value <0.05 is regarded as statistically significant. N.5.,
not significant.

These factors are recorded as present (yes) or absent (no), ex-
cept for tumor diameter size, recorded as TS1 (=2 cm), TS2
(2.1-4.0 cm), TS3 (4.1-6.0 cm), and TS4 (>6.0 cm). Registra-
tion until year 2000 was collected using the old JPS classifica-
tion system, when the 4-grade assessment (0, none; 1, sus-
pected; 2, definite; 3, marked or adjacent organ invasion) was
conveited to 2 grades (grade O to no, other grades to yes).
UICC defines a tumor that invades the celiac or superior mes-
enteric artery (SMA) as T4 regardless of portal vein, peripan-
creatic plexus, or organ invasion, while JPS regards them as
T4, independently of celiac or SMA invasion.

N Category

The JPS grouping of lymph nodes has been extensively
revised. Lymph nodes removed in a conventional resection are
now categorized as group 1, and the other lymph nodes are
categorized into groups 2 and 3, depending on lymph flow,

n  medien S-yr
Iavasive cancer 6942 1.7 134%
Cyatie tumor 342 1226 343%
Intraductal papillary tumer 300 >140  SL1%
Bndocrine (umor 260 >4 743%
Cther 151 618 513%
Nao histelogicsl diagnosis 412 91 133%

i
+—t
o—o
F
—e
-—

N.S.
=8,

Y 2> p0.0001

o 12 2& 36 48 60 72 84 95 108 120
. Tims (mooik)

FIGURE 5. Histology and survival after pancreatectomy. Sur-

vival of the patients who underwent pancreatectomy is shown.
N.5., not significant.
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o medizn Sy
Papillary adenocarcinoma 763 170 261%
Tubuler 2denocarainamu 518 3 %1%

Adenosquacnous carcinoma 142 16 158% '
Mucinous carcinoma 95 322 MA%
Anaplastic earcinoma 13 6.6 314%
Acinar ccll carcinoma 6l 284 372%

LT

Undifferentiated carvinoma

0 12 24 38 48 60 72 B& 98 108 120
Time (month)

FIGURE 6, Subtype of invasive cancer and suryival after pan-
createctomy. Tubular adenocarcinoma incliides well-, moder-
ately, and poorly differentiated tubular adenocarcinoma to-
gether with tubular adenocarcinoma withaut description of
differentiation, as indicated in Figure 7.

lymph node metastasis rate, and outcome (Fag 2). UICC re-
gards metastasis to the reglona] Iymph nodes as N1 regardless
of the distance from the primary site. If the group 3 nodes are
metastasized, it is considered to be equivalent to distant me-
tastasis. Lymph node dissection is defined as D factor as fol-
lows: DO, no dissection or incomplete dissection of group 1
lymph nodes; D1, dissection of group 1 lymph nodes alone;
D2, dissection of group 1 and 2 lymph nodes; and D3, dissec-
tion of group 1, 2, and 3 lymph nodes. The computerized JPS
registration system automatically calculates the N and D fac-
tors according to each nodal status to avoid human etror and
subjective definition by surgeons.

M Category
Under the old classification system, distant metastasis
(M1) was assessed as lymph node metastasis beyond group 3

. n  median S
bB—= No description of differentiation §83 120 114% p=0.0002
+—+ Well differentiated 1585 147 13.1% <0.ﬂ00]

1 o—o Modcrately differcniiated 27146 104 93% ]1;<:0.0001
A-—a Poorly differeatiated 604 5 93% 3

0 12 2 38 48 e 72 8 86 108 120
Time (month})

FIGURE 7. Differentiation of the tubular adenocarcinoma and
survival after pancreatectomy.
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FIGURE 8. Trends of |PS stage of invasive cancer at the time of
diagnosis. The stage proportion of the patients with invasive
cancer is indicated according to the period of registration.

(N3), whereas in the new classification, M1 includes N3 me-
tastasis,

Stage

Stage classifications are quite different in both systems.
JPS regards the T and N factors as equivalent, while UICC
regards T factors of greater prognostic vatue than N factors, as
shown in Figure 3.

The Radicality
JPS defines the surgical margin as pancreatic cut-end
margin (PCM), bile duct cut-end margin (BCM), and dissected

20001

All stage

1800:
1600:
1400:
1200:
1000:

8007

6-61VD

6001

4001

\ 200. i
0 el | ;

I II III IVa IVb
JPS-Stage

peripancreatic tissue margin (DPM). DPM includes every sut-
gical margin other than PCM and BCM, ie, anterior pancreatic
and retropancreatic, especially along with the vessels. On the
other hand, the surgical definition of the retroperitoneal (not
the retropancreatic) margin in the AJCC classification is the
soft tissue margin directly adjacent to the proximal 3-4 ¢m of
the right lateral border of SMA.® The radicality in JPS classi-
fication system has been changed to R0, R1, and R2 similar to
the UICC classification of curability A, B, and C in the old
version.

RESULTS

Histologic Classification

The histologic claSSIﬁcatlon of registered pa.tlents is
shown in Table 1. Tumors arising from the exocrine pancreas
consist of serous and mucinous cystic tumors, intraductal tu-
mors, carcinoma in situ, invasive ductal carcinomas, and aci-
nar cell tumors. Of 10,336 patients with invasive carcinomas,
56 patients with invasive mucinous cystadenocarcinoma and
72 patients with invasive carcinoma originating in an intra-
ductal tumor were excluded from the analysis for invasive can-
cer. Instead, B7 cases of acinar cell adenocarcinoma and 111
cases of undifferentiated carcinoma were included in the
analysis. Therefore, the term “invasive cancer” herein refers to
most of the invasive ductal carcinomas, acinar cell tumors, and
undifferentiated carcinomas, usually recogtiized as common
phenotypes of pancreatic cancer. The excluded 2 subtypes of
invasive ductal carcinomas were included in each category
from which the tumors were derived. There had been no reg-

3000
28004

wsool Stage [Va
2400+
22004

2000-‘

1800
1500-‘
1400
12001 _l-
10004

8001
600
4001
2004 l

a b c d
freatment

FIGURE 9. CA19-9 and the JPS stage (from cases in 2001 and 2002). The reaf values of CA19-9 were collected since 2001, Left:

IPS stage and CA19-9. Right: Treatment of the patients with stage IVa disease and CA19-9. a, Pancreatectomy; b, palliative - - :

operation; ¢, exploratory laparotomy inciuding intraoperative radiation therapy, d, no surgical procedure,
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istration of nonepithelial tumors until 2002. These rare tumots
may be collected by the new JPS registration system in the
future. It should be noted that half of the patients were regis-
tered without histologic confirmation. These patients were ex-
cluded from the analysis even though the prognosis was very
poor, as is mentioned later.

Histology and Survival

The prognosis for invasive cancer is very poor, with an
overall median survival time (MST) of 8.6 months and a 5-year
survival rate of9,7% (Fig. 4). The survival rate of patients with
endocrine tumors and intraductal papillary tumors is favor-
able, with an MST of >10 years and a 5-year survival rate of
>50%. The survival rate of patients with cystic tumors is less
favorable since this population includes invasive mucinous
cystadenocarcinoma, The survival rate of patients without his-
tologic diagnosis is extremely poor, with an MST of 4.3
months and a 5-year survival rate of only 1.7%. The survival
rate after pancreatectomy for each histologic type is shown in
Figure 5. Of 9703 patients with invasive cancer, 6942 patients
(71.5%) underwent pancreatectomy, while of 10,438 patients
without histologic diagnosis, 412 patients (3.9%) underwent
pancreatectomy. The survival curve of the patients lacking his-
tologic information fits that of patients with invasive canger,
though the difference in MST is statistically significant. Sur-
vival after pancreatectomy according to the subtypes of inva-
sive cancer is shown in Figure 6. The most frequent type is
tubular adenocarcinoma for which the curve is very similar to
that of all invasive cancers. Survival of patients with papillary
adenocarcinoma (MST, 17.0 months; 5-year survival rate,
26.1%), mucinous carcinoma (MST, 32.2 months; 5-year sur-
vival rate, 44.8%), and acinar cell carcinoma (MST, 28.4%;
5-year survival rate, 37.2%) is significantly better than that of
patients with tubular adenocarcinoma (MST, 11.3 months;
5-year survival rate, 10.7%). Survival of the patients with ad-
enosquamous carcinoma, anaplastic carcinoma, and undiffer-

10000 . 10060
g 1000 . ':‘.");::,:’. % 1000
LTt e
= T B
4 __;___,/’r =y = "
A = :
E el I
g 1% " Jav L E 100 L
= ML N -,
= . ‘: oo /%_!..‘ *
- e -y o P
5 1o / i’
p 10 0o 1000 L ' U} 8 000 10w
CAL19-9 (1U/m]) CA19-9 (IUfmD)

FIGURE 10, Correlation of DUPAN-2 and SPAN-1 with CA19-9
(from cases in 2001 and 2002). The real values of CA19-9 were
plotted against DUPAN-2 and SPAN-1, Pearson’s correlation
coefficient is 0.009 for DUPAN2 (not significant) and 0.714 for
SPAN-1 {P < 0.0001).
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FIGURE 11. Locus of invasive carcinoma and survival. Survival
according to the tumor locus is shown. Two areas: the tumor
occupies the head and body or body and tail.

entiated carcinoma is extremely poor, withan MST 0£7.6, 6.6,
and 4.4 months, respectively. Figure 7 shows survival after
pancreatectomy according to the differentiation of tubular ad-
enocarcinoma. The difference of MST between well- and
moderately differentiated types is 4.3 months, while the differ-
ence between moderately and poorly differentiated types is 2.9
maonths. Ifa Japanese pathologist diagnosed a tumor as tubular
adenocarcinorna without any description of differentiation, the
prognosis of these patients may fall somewhere between the
well- and moderately differentiated types.

Diagnosis of Invasive Cancer

The most frequent reason that patients with invasive can-
cet visit their physicians is because of the symptoms (83.2%),
while 9.7% of such patieats went only for heaith checkups.

n  median 5-yr
L On — T 131 $52 438%
- Ok — T2 175 16 %S ooy
o—c T3 1342 e pa%< P
—a T4 2663 01 6% P

ks

Q 12 24 36 84 9% - 108 120

48 60 72
TFime (month)

FIGURE 12. |PS T factor of invasive cancer in the head of the
pancreas and survival after pancreatectomy. T1, tumor limited
to the pancreas; <2 cm in greatest dimension; T2, tumor lim-
ited to the pancreas, >2 cm in greatest dimension; T3, tumor
that has extended into any of the following: bile duct (CHj),
duodenum (DU), peripancreatic tissue (S, RP); T4, tumor that
has extended into any of the following: adjacent large vessels
(PV, A), extrapancreatic nerve plexus (PL), other organs (00).
N.S., not significant.
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Only 1.7% of these patients were diagnosed because of wors-
ening diabetes mellitus. The initial symptoms of patients with
invasive cancer are abdominal pain (32.0%) and jaundice
(18.19), If the patient has a fumor in the head of the pancreas,
the rate of jaundice increases to 26.3% and there is abdominal
pam as well. The enthusiastic screening and progress of the
imaging modalities enabled Japanese physicians to find the
disease in the early stage, as shown in Figure 8. Since most of
the patients are JPS stage 111 or more, the innovation of early
diagnosis is eagerly awaited.

Using the latest data from 949 patients with invasive
cancer registered in 2001 and 2002, the clinical significance of
tumor markers was assessed. The correlation of CA19-9 with
JPS stage and the treatment categories in stage IVa disease are
shown in Figure 9. Even though there are exceptional cases,
the median CA.19-9 value correlates well with the JPS stage. In
JPS stage IVa disease, the median CA19-9 value is 262.1
U/l and 412.8 IU/mL in stage IVb disease. The median
CA19-9 value was significantly lower in patients who under-

went pancreatectomy than in the other treatment categories.
The value of CEA did not differ significantly between the
stages, though there is an increasing tendency (data not
shown). DUPAN-2 epitope is a syalylated mucin oligosaccha-
ride but is distinct from Lewis antigen.’ So, DUPAN-2 may
reflect the turnor volume in Lewis antigen—negative patients.!
SPAN-1 is known to improve sensitivity if combined with
CA19-9,'"2 Median DUPAN-2 and SPAN-1 values were not
different in the pancreatectomy group and palliative operation
group. The correlation between DUPAN-2 and SPAN-1 with
CA19-91s shown in Figure 10, where the DUPAN-2 can detect
the Lewis antigen-—negative tumor, and SPAN-1 correlates
well with CA19-9, with some exceptions. The relationship of
survival and the tumor marker value will be reported shortly.

Staging of Invasive Cancer

Ifthe tumor is localized in the head or body/tail, the MST
of the patients is 10.2 and 9.2 months and the 5-year survival
rate is 10.7% and 13,8%, respectively (Fig. 11). If the tumor is

TABLE 2. Lymph Node Metastases in the Resected Cases of Invasive Cancer of the Pancreatic Head

No Metastatic

Group - Metastasis Metastasis Unknown Rate (%) Total
Right cardial 3 2962 12 1936 0.2
Left cardial 3 2760 8 2142 0.2
Lesser curvature of the stomach 3 3748 48 1114 1.0
Greater curvature of the stomach 3 387 57 982 1.2
Suprapyloric 3 3901 72 937 1.5
Inflapyloric 2 3869 298 743 6.1
Left gastric 3 3627 70 1213 1.4
Anterosuperior common hepatic 2 3695 523 692 10.7
Posterior common hepatic 2 3030 205 1675 4.2
Celiac 3 3567 130 1213 2.6
Splenic hilam 3 2736 23 2151 0.5
Proximal splenic 3 3220 T2t 1560 2.5
Distal splenic 3 - 4910 0 0 0.0 4913
Proper hepatic 2 3887 180 843 - 37
Portal venous 2 3808 257 845 5.2
Bile duct 2 3784 484 642 9.9
Superior posterior pancreatic head 1 2830 1490 590 30.3
Inferior posterior pancreatic head 1 3085 1098 7217 224
Proximal superior mesenteric 2 3432 526 952 10.7
Distal superior mesenteric 2 3348 656 806 134
Middle colic 3 3267 97 1546 2.0
Abdominal aortic a2 3 3144 318 1448 6.5
Abdominal aortic bl 3 1489 183 3238 3.7
Superior anterior pancreatic head 1 3282 764 864 15.6
Inferior anterior pancreatic head 1 3342 760 808 15.5
Inferior margin of pancreas 3 3182 84 1 1.7

The names of thie lymph nodes are simplified from the otiginal names in reference 2.
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TABLE 3, Combination of Two Nodes in 743 Patients Who Harbored Only Two Nodal Metastases from Invasive Cancer in
the Head : -
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. Example: Qut of 321 cases with 134 invelvement, 138 cases (43.0%) had 138 involvement and 47 cases (14.8%%) had 17A involvement.

located in more than 2 areas, the prognosis of the patient is
extremely poor.

T Factor

In 6084 patients with invasive cancer in the head of the
pancreas, 638 were TS1 (10.6), 2929 were TS2 (48.1%), 1519
were TS3 (25.0%), and 652 were TS4 (10.7%). The positive
rate of each factor is as follows: CH, 72.1%; DU, 47.7%; 8,
49.5%; RP, 47.6%; PV, 50.8%; A, 24.8%; PL, 17.9%; OO,
16.9%, respectively. As a result, the T factors in this popula-
tion are as follows: T1, 1407 cases (2.3%); T2, 209 cases
(3.4%); T3, 1407 cases (23.1%); T4, 3658 cases (60.1%); and
TX, 669 cases (11.0%). Survival according to the T factor after
pancreatectomy for invasive cancer in the head of the pancreas
is shown in Figure 12. Although the fumor size of T1is <2 cm,
the difference in MST and the 5-year survival rate between T1
and T2 was not statistically significant,

N Factor

The nodal involvement in the patients with invasive can-
cer in the head of the pancreas is shown in Table 2. The most

226

frequent site is 13a and 13b (posterior pancreatic head), fol-
lowed by 17a, 17b (anterior pancreatic head), 14d, 14p (supe-
rior mesenteric), 12b, 12p (hepatoduodenal ligament), and 6
(infrapyloric) nodes. In patients who had single-node metasta-
sis, the frequencies of 13a and 13b are markedly higher, 32.3%

n  median Syt

resmg

6 12 24 36 48 60 72 84 96 108 120
“Time {rzonth) .

FIGURE 13. JPS N factor of invasive cancer and survival after
pancreatectomy. Lymph node grouping is shown in Figure 2.
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FIGURE 14. (A) JPS stage of invasive cancer and survival after
pancreatectomy. (B) UICC stage and survival after pancreatec-
tomy for invasive cancer. Definition of stages in each classifi-
cation system is shown in Figure 3. N.S,, not significant.

12 24 36 72 84

and 14.2%, respectively (data not shown). On the other hand,
<2% of the patients had single-node metastasis to the paraaor-
tic lymph nodes (16a2 or 16bl). Table 3 shows the combina-
tion of the 2 nodes in patients who had only 2-node involve-
ment from the invasive cancer in the pancreas head. Together
with the combination pattern in patients with multiple node
metastases (data not shown?), it may be postulated that 13a and
13b can be sentinel lymph nodes of the lesion in the pancreas

head."® Survival according to the N factor after pancreatec-

. tomy for invasive cancer in the pancreas head is shown in Fig-

ure 13. The differences between each N factor are statistically
significant, suggesting that dividing the lymph nodes by the
distance from the primary lesion is meaningful.

M Factor

Since Japanese surgeons aggressively dissect paraaortic
lymph nodes, there are a number of patients who underwent
pancreatectorny who were found (histologically or molecu-
larly) to be metastatic to that area. The MST of patients with
distant metastasis after-pancreatectomy ‘is 8.5 months, while
that of the patients with unresected disease is 3.7 months (data
not shown?).

Comparison of JPS and UICC Staging

In UICC classification, the T category reflects the dis-
tinction between potentially resectable (T3). and locally ad-
vanced (T4) primary pancreatic tumors, and the stage grouping
has been changed to allow stage III to signify unresectable,
locally advanced pancreatic cancer, while stage IV is reserved
for patients with metastatic disease.? There is no definition of
plexus invasion, which assigns the tumor to JPS T4 as well as
SMA. invasion, while it could be either T3 or T4 in the UICC
classification. The survival curves of the same patients evalu-
ated in both staging are shown in Figure 14. The JPS classifi-
cation distinguishes each stage better than does the UICC clas-
sification. The 5-year survival rates in JPS stages I and 1] are
56.7% and 24.1%, respectively, while those of UICC stages Ja
and III are 45.8% and 5.9%, respectively. The differefice be-
tween UICC stage 11a and UICC stage ITb seems to be greater
than the difference between IIb and III, thus making UICC
stage IIb a very miserable stage. As shown in Table 4, there
was no JPS stage III patient falling into the UTCC stage IiI,
while UICC stage IIb included patients with JPS stage II-IVb
disease. ' '

TABLE 4. |PS Stage and UICC Stage in Patients with Invasive Cancer in the Head of

the Pancreas

UICC
IA IB A 1B m Iv Unknown Total
JPS

I 58 0 0 0 0 0 0 58
I ¢ 51 0 14 ¢ g 0 65
1iI 61 110 224 321 0 0 3 719
IVA 0 0 224 385 457 0 117 1183
VB 0 0 ¢ 183 284 091 64 1522
Unknown 0 0 1 1 82 0 348 432

119 151 449 904 823 991 532 3979

© 2004 Lippincott Williams & Wilkins
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FIGURE 15, Treatment of invasive carcinoma of the head and
survival. N.S., not signlficant.

Treatment of Invasive Cancer

Surgical Resection

Japanese surgeons have challenged the resection of ad-
vanced pancreauc cancer-and proved that surgery can be per-
formed safely.'® Many aggressive surgeons performed ex-
tended radical surgeries for various stages of pancreatic can-
cer, and this registry collected the resulting nationwide
survival data. As shown in Figure 15, surgical resection offers
the only chance of long-term survival. A number of Japanese
investigators have examined pathologic factors of the resected
tumor in an effort to establish refiable prognostic variables as-
sociated with decreased survival.

Vessels and Plexus Resection : _

Figure 16 shows the 20-yeat trends of the vessels and the
plexus resection combined with pancreaticoduodenectomy for
invasive cancer in the head of the pancreas in Japan. Portal
vein resection (PVR) was performed in 17.6% cases in 1981,
which increased to 33.6% in 2000. On the other hand, resection
of the arteries was performed in 3.0% of all patients, which
increased to 5.0% in the early 1990s. Recently, only 1.5%—
2.5% of patients underwent arterial résection. Resection of the
peripancreatic plexus was performed in 38.3% of patients reg-
istered after 1993, when this parameter was first recorded.
These trends suggest that surgeons do not go further if the tu-
mor involves the arterial wall and that they frequently resect
the plexus to make the surgical margin negative. Survival in
patients with invasive cancer in the head of the pancreas is
summarized in Table 5. PYR was performed in 91 patients
who were finally defined as being without portal vein invasion.
The MST of these 91 patients was 13.0 months and the 5-year
survival was 8.3%, while the MST of the 1656 patients without
PVR was 15.9 months and the 5-year survival rate was 19.2%.
PVR did not affect positively or negatively the survival of the
patients without portal vein invasion. In the patients with por-
tal vein invasion, PVR was performed in 1219 patients whose
MST was 10.2 months and 5-year survival rate was 7.4%. PVR
was not performed in 761 patients who underwent pancreati-
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coduodenectomy though they had portal vein invasion. The
difference-in survival in each group was not statistically sig-
nificant. Similarly, resection of the arterial system and peri-
pancreatic plexus did not increase or decrease the improve-
ment of MST or 5-year survival, even though the resection
procadure was petformed on patlents wzt;hout the specific or-
gan invagion.

Lymph Node Dissection

Due to the modification in lymph node grouping, most
patients with invasive cancer underwent pancreatectomy with
lymph node dissection of group 3. Survival in patients who
underwent each extent of dissection did not differ significantly
as shown in Table 6. This fact was confirmed with a stricter
algorithm to calculate the D factor in which all the lymph
nodes in the group should be removed (data not shown).

Radicality

One prognostic factor of greatest significance in patients
who undergo pancreaticoduodenectomy is considered to be in-
complete resection.’ Incomplete resection resulting in a
grossly positive retroperitoneal margin is thought to be of no
survival advantage compared with those patients who receive
chemoradiation and no surgery.® The radicality and survival of
patients with UICC stage III disease (locally advanced with
arterial invasion) in the head of the pancreas are shown in Fig-
ure 17. Performing RO surgery for the disease at this stage is
controversial, because correct intraoperative judgment of the
disease extent is difficult, even in experienced hands. The sur- -
vival rate of patients who underwent RO surgery was signifi-

50%
45%
40% IaN

35% - 7‘\\\./\./\\.-.—/

Portal venous system k i

30% ’\—.

250/: . - » _/\d

20% 7.—0——4\3/ \\/

15%
10%
5%
0%

Peﬁpancteaﬁ.c plexus

Arterial system

1981 1983 1985 1987 1989 1991 1993 1995 1997 1989

FIGURE 16. Trends of resected vessels and plexus with pan-
creaticoduodenectemy. Proportion of the patients with the
target organ resection combined with pancreaticoduodenec-
tomy is pfotted against the registered year, The proportion
includes any resection of arterial system: celiac artery, com-
mon hepatic artery, superior mesenteric artery, and splenic
artery; the portal venous system: superior mesenteric vein,
portal vein and splenic vein; extrapancreatic plexus: pancreatic
head plexus 1 and (I, superior mesenteric arterial plexus, plexus
within the hepatoduodenal ligament, celiac plexus, comimion
hepatic arterial plexus, and splenic plexus.

© 2004 Lippincott Williams & Wilkins



Pancreas » Volume 28, Number 3, April 2004

Pancreatic Cancer Registry in Japan

TABLE 5. Survival and the Combined Resection for Invasive Cancer in the Head of the Pancreas

No Combined Resection Combined Resection
. 5-Year Survival -+ 3-Year Survival Witcoxon Test
Organ Invasion n MST %) n MST (%) (A vs. B)
Portal venous system No 1656 15.9 19.2 51 13.0 8.3 ‘NS
Yes 761 9.7 5.9 1215 10.2 7.4 N.S.
Arterial system No 2817 134 14.9 37 10.3 0.0 N.S.
Yes 636 8.6 3.8 107 8.1 34 N.S.
Peripancreatic plexus No 803 15.5 18.3 571 16.8 16.9 N.S.
Yes 264 9.1 3.5 261 9.8 7.4 N.S.

N.8., not significant,

cantly better than that of the patients who underwent R1 or R2
surgery. R1 resection did not give the same superior result as
the R2 resection, However, the survival rate of patients with
UICC stage III disease who underwent pancreatectomy with
grossly residual tumor was significantly better than that of pa-
tients at the same stage whose tumots were not resected. Taken
together, there may be a possible role of mass-reduction sur-
gery for certain patients with locally advanced tumors.

Chemotherapy and Radiation Therapy

Postoperative chemotherapy in patients who underwent
pancreatectomy for JPS stages I and II disease did not posi-
tively affect survival (data not shown?). In patients who under-
went pancreatectomy for JPS stage III or advanced disease,
postoperative chemotherapy (no specified protocol, retrospec-
tive yes or no) had a significant positive effect on survival.
MST in patients who underwent pancreatectomy for JPS
stages [IT, IVa, and I'Vb disease was increased by 5.4, 3.1, and
2.3 months, respectively, Currently, the Ministry of Health,
Labor, and Welfare of Japan is hosting a randomized, con-

n
75

median Syr
156 137%
1.6
10.0
6.8

RO
R1 32
R2 687
Mo resection 218

pe0.0074
0% N.S
47 %

255 p<0.0001

T

[RAIAMS

% 18 120

84

12 24 36 48 60

Time (month)
FIGURE 17. Declared radicality and survival of patients with
UICC stage Il invasive cancer in the head of the pancreas. RO,
no residual tumor; R1, microscopic residual tumor; R2, mac-
roscopic residual tumor. N.5., not significant.
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trolied trial to examine the effectiveness of adjuvant postop-
erative administration of gemcitabine for patients who under-
went pancreatectomy.

Patients who did not undergo pancreatectomy because
of stage 1V disease were subdivided into 4 categories, as
shown in Table 7. Postoperative chemotherapy and radiation
therapy for patients with distant Iymph node metastasis but
without liver metastasis or peritoneal dissemination, positively
affected MST, adding 3 and 2 months, respectively. Again,
these results are retrospectively archived and with no specific
protocol. Conventional treaiments for unresectable disease,
however, are not satisfactory at all.

- SUMMARY

In the past 20 ycars, Japanese physicians and surgeons
have been aggressively fighting this tough disease. Thanks to
improvements in perioperative management, the mortality and
morbidity of pancreatectomy have been greatly reduced, even
though the portal vein, peripancreatic plexus, artery, and/or
retroperitoneal connective tissue was resected, However, the
biology of pancreatic cancer, not the extent of resection, has
been the key to defining survival so far. Improvement of im-

TABLE 6. Radicality of Lymph Node Dissection and Survivat
After Pancreatectomy in Patients with Invasive Cancer in the
Head of the Pancreas

) 5-Year Survival Rate  Wilcoxon
Dissection n MST (%) Test
Do 106 144 15.6
D1 45 124 19.1 N.S.
D2 231 138 19,7 N.S.
D3 3783 124 12.8 N.S.

No significant difference between DO and D2, and DO and D3.
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TABLE 7. Chemotherapy and Radiation Therapy for Patients with Unresected Stage IV Disease

Preoperative Intraoperative Postoperative

Chemotherapy Radiation Chemot‘herapy Radiation Chemotherapy Radiation
No Yes No  Yes No Yes No  Yes No Yes No  Yes
Stage IVa 30 1 30 1 28 3 25 6 13 17 27 2

Stage [Vb

Without M 50 4 52 3 51 5 48 7 23 33 44 11
LYM alone 159 23 175 3 139 34 139 34 71 102 149 20
—2 +2 +3 +2

HEP or PER 1213 148 1317 39 1054 309 1133 219 661 691 1250 90

’ + +1 +1

Number of patients (the bold number under each value indicates the statistically significant difference of MST (months) compared with the respective control),
M, distant metastasis; LYM, distant lymph node involvement; HEP, liver metastasis; PER, peritoneal dissemination.

aging modalities has enabled us to detect smaller cancers, but

these modalities were not sufficient enough to detect small me- -

tastasis to the liver or peritoneal dissemination, which is often
found at the time of laparotomy. Histologic diagnosis is not
easy, even in the operative cases. These factors make it diffi-
cult to expect a realistic prognosis and to define management
of these patients. Apparently, management of this disease can
be greatly improved. Surgery will still be at the center of man-
agement tactics, and conventional chemotherapy and radiation
therapy will be employed in both resected and unresected
cases. Chemotherapy and radiation therapy protocols are go-
ing to be refined in adjuvant or neoadjuvant settings on a ran-
domized, prospective trial basis, Unconventional modalities,
such as immunotherapy, gene therapy, and antiangiogenesis
therapy, with or without conventional therapies, should be de-
veloped.? It is critically important to compare the results in a
standardized manner. The computerized JPS registry system
(http:/fwww kojin.or jp/suizow/index html in English and
Japanese) will help mutual comparison and understanding, We
strongly hope that the JPS and UICC systems will be revxsed
smmlarly in the near future.

ACKNOWLEDGMENTS

_ The authors appreciate the cooperation of the physicians

at each institute for submitting completed patient registration
questionnaires and following patient outcomes. The authors
thank Chikako Nemoto, Minako Sudo, and Sakae Ishii for their
excellent secrefarial work, Additionally, the authors express
appreciation for the fruitful comments from Drs. Hidekazu Oi-
shi, Masaharu Ishida, Rina Morita, Noriyuki Omura, Kazuhisa
-Matsuda, Katsuo Tsuchihara, Shigeru Ottomo, and Hisashi

230

Abe, in the Department of Gastroenterological Surgery, To-
hoku University.

REFERENCES

1. Kakizoe T, ed. Cancer statistics in Japan 2001, Tokyo: Foundation for
Promotion of Cancer Research; 2001,

2, Matsuno 8, Egawa S, Shibuya K, et al. Pancreatic cancer: current status of
treatment and survival of 16071 patients diagnosed from 1981-1996, us-
ing the Japanese National Pancreatic Cancer Database. Int J Clin Onco!
2000;5:153-157.

3. Matsuno S, Egawa S, Arai K. Trends in treatment for pancreatic cancer../
Hepatobiliary Pancreat Surg. 2001;8:544-548,

4, Matsuno S. Pancreatic cancer registry of the Japan Pancreas Society.
Semmary of 20 years [in Japanese). Suizow, 2003;18:97-169,

5. Japan Pancreas Society. Classification of pancreatic cancer, English ed.
Tokyo: Kanehara; 1996.

6. Japan Pancreas Society, Classification of pancreauc cancer, 2nd English
ed. Tokyo: Kanehara; 2003.

7. Japan Pancreas Society. General rules for the study of pancreatic cancer,

5th ed. [in Japanese]. Tokyo: Kanehara; 2002.

8. Sobin LH, Wittekind C, eds. International Union Against Cancer. TNM
classification of malignant tumours, 6th ed. New York: Wiley-Liss; 2002.

9, Greene FL, Page DL, Fleming ID, et al,, American Joint Committee on
Cancer, eds. Cancer staging manual, 6th ed. New York: Springer-Verlag;
2002,

10. Metzgar RS, Gaillard MT, Levine 87, et al. Antigens of human pancreatic
adenocarcinoma cells defined by murine monoclonat antibodies. Cancer
Res. 1984;42:601-608.

11. Satake K, Chung YS, Umeyama K, et al. The possibility of diagnosing
small pancreatic cancer (less than 4 cm) by measuring various serum tu-
mour markers. Cancer, 1991;68:451-453,

12. Takeda 8, Nakao A, Ichihara T, et al. Serum conceniration and immuno-
histochemical localization of SPan-] antigen in pancreatic cancer. A com-
parison with CA19-9 antigen. Hepatogastroenterology. 1991;38:143—
148. )

13. Ohta T, Kitagawa H, Kayahara M, et al. Sentinel lymph node navigation
surgery for pancreatic head cancers. Onco! Rep. 2003;10:315-319.

14. Hanyu F, Imaizumi T, Harada N. Extended radical surgery for carcinoma
of the head of the pancreas. In: Beger HG, Warshaw AL, Buchler MW, et
al., eds. The pancreas. Oxford, UK: Blackwell, 1998.

© 2004 Lippincott Williams & Wilkins



Original Paper

. Pancreatology

L. |
Pancreatology 2004;4:76-81
DOl 10.1159/000077282

Received: Decarmnber 5, 2002
Accaptad after revision: Dacember 1, 2003
Published onfine: March 11, 2004

Clmlcal Slgmflcance of Intraportal
Endovascular Ultrasonography for the
Diagnosis of Extrapancreatic Nerve Plexus
Invasion by Pancreatlc Carcmoma

Ekmel Tezel? Tetsuya Kaneko? HiroyukfSugit"notoa Shin Takeda?
Soichiro Inoue? Tetsuro Nagasaka®? Akimasa Nakao?

Departments of 2Surgery 1! and Laboratory Medicine, Graduate School and Faculty of Medicine,

University of Nagoya, Nagoya, Japan

KeyWords
Intraportal ultrasonography - Pancreatic cancer -
Extrapancreatic nerve plexus invasion - Diagnosis

Abstract. _

Background/Aims: The extrapancreatic nerve plexus
{PL} invasion is a common feature of pancreatic cancer
and affects the outcome of the patients after surgical
resection. [PEUS with high-resolution probes can wsual-
ize the PL invasion with hlgh overall accuracy rate. The

aim of this study is to evaluate the clinical significance of -

the PL invasion diagnosed intraoperatively by intraportal
endovascular ultrasonography{lPEUS) ‘Methods: IPEUS
was performed in 64 patients who underwent the pan-
creatic resection. Several clinicopathological factors
were studied in patients with or without PL invasion.
Results: There were 18 cases in which PL invasion was
confirmed pathologically. IPEUS showed 94% sensitivi-
ty, 98% specificity and 97 % accuracy for the diagnosis of
the PL invasion with the false-positive rate of 5.6%. The
1-, 2- and 3-year survival in 18 patients with PL invasion
was 30, 6 and 0% in comparison to 52, 32 and 18% in
those 46 patients without PL invasion and the difference
was statistically significant {p = 0.008). A significant cor-
relation was found between PL invasion and the portal
vein invasion, invasion of the margins or pTNM stage.

" gery.

Conclusions: According to current results, the prognosis

of the cases with PL invasion is very poor and indication
for resection is doubtful. We conclude that the cases in
which PL invasion is diagnosed by IPEUS are not indi-
cated for extended resection and correct diagnosis of PL
invasion is important not only to predict the outcome but
also to decide the surgical procedure for obtaining nega-
tive margins while improving the quality of life after sur-

Copyright ©2004 'S..KargerAG. Baseland IAP

Introduction

Pancreatic cancer is deadly and is an increasing public
health problem in many countries. In the United States, it
causes more than 26,000 deaths every year and has the
lowest 5-year survival rate of any cancer [1]. Operative
resection prov1des the only chance for cure or long-term
survivalif the tumor is 1ocahzed and resectable atthetime
of diagnosis. There are many factors such as advanced
stage and positive resection margins shown tobe Tesponsi-
ble for the dismal survival of the patients with pancreatic
carcinoma [2, 3]. The extrapancreatic nerve plexus (PL)
invasion is a common feature of pancreatic cancer and
affects the outcome of patients after surgical resection [3,
4]. Several studies have demonstrated that tumor involve-
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Catheter PViSMV

Fig. 1. a Schematic drawing of the second portion of the extrapan- -

creatic nerve plexus (PLph-1I) shows the anatomical relationship

between the pancreatic head (Ph) and the portal vein/superior mes- .

enteric vein (PV/SMYV), the superior mesenteric artery (SMA) and
the inferior pancreaticoduodenal arfery (IPDA). During the IPEUS,

the IVUS catheter tip is positioned at the most close part anafomical- -

ment of the PL around superior mesenteric artery (SMA)
makes it impossible to achieve a negative retroperitoneal
margin of excision even with radical resections [3-8]. The
diagnosis of PL invasion can still be difficult and there has
been no method reported for the accurate diagnosis of the

PL invasion except IPEUS by our institution [9, 10]..

IPEUS with high-resolution probes can visualize the PL
invasion with high overall accuracy rate of 93% [10]. In
the current study we retrospectively evaluated the clinical
significance of the PL invasion diagnosed peroperatwely
by IPEUS.

Patients and Methods

Sixty-four patients who underwent the pancreatic resection and
IPEUS examination during the operation between February, 1992
and November, 2001 in the Department of Surgery II, Nagoya Uni-
versity Hospital were retrospectively evaluated. There was no patient
excluded from the study, There were 19 patients who underwent
IPEUS without pancreatic resection. The reasons for unresectability
were liver metastases which were not detected in preoperative exami-
nations (10 patients), superior mesenteric arterial invasion (5 pa-
tients), para-aortic lymph nede metastases (2 patients) and pentoneal
. dlssemmatlon (2 patients). These 19 patients were not included in

this study because gold standard for the diagnosis of extrapancreatic

nerve plexus invasion was pathology of resected specimen. The rescc-
tion of choice was partial pancreatectomy with dissection of the
regionak nerve plexus and lymph nodes. All regected specimens were
handled according fo the ‘General Rules for the Study of Pancreatic
Cancer’ publisbed by Japan Pancreas Society [11]. The resected spec-
imens were cut into slicés perpendicular to the portal vein axis, and
relationship between the tumor and the portal vein was studied on
histologic examination. The following parameters which were as-
sessed according to the ‘Classification of Pancreatic Carcinoma’ by

IPEUS for Nerve Plexus Invasion in
Pancreatic Cancer

- Iy possible (PV/SMYV) to visualize the PLph-11. Arrows iridicate the

intrapancreatic nerve invasion as a route for the PL invasion. T =
Tumor; Duo = duodenum; Ao = aoria; IVC = inferior vena cava.
b IPEUS finding at the level of uncus, IPEUS shows the IPDA, uncus
and PLph-II. ’

the Japan Pancreas Society were studied: histology, tumor size,
lymph nede invasion, resection margins status, intrapancreatic nerve
invasion, extrapancreatic nerve plexus invasion and portal vein inva-
sion. Tumor size was determined on the cut surface of the resected
specimen which was fixed in formalin. All patients were classified
according to pTNM stage defined by the “TNM Classification of
Malignant Tumors® by UICC [12]. Resection margins of the pan-
creas, distal common bile duct, retropancreatic tissue, portal/superi-
or mesenteric vein and extrapancreatic nerve plexus were marked
and examined in detailed microscopically by experienced pathologist
(T.N.).

[PEUS was performed with either an 8-Fr, 20-MHz IVUS cathe-
ter with a mirror at 45° that reflects the beam perpendicular to the
long axis of the catheter (Bostor Scientific, Boston, Mass., USA) or
an 8-Fr, 20-MHz IVUS catheter with a rotating transducer on the fip
(Aloka, Tokyo, Japan) from a branch of the superior mesenteric vein
mtraoperatwely After laparotomy, a branch of the superior mesen-
teric vein was exposed and cut down. An 8.5-Fr introducer was
inserted into this vein and fixed. The IVUS catheter was then with-
drawn for sequential observation of the cross-sectional images per-
pcndmular to the portal vein axis from the intrahepatic to the intra-
pancreatic portlon. Ultrasound images of the area under investiga-
tion were tecorded on videotape and individual still frames were
recorded with Polaroid film. IPEUS images were evaluated at the
time of scanning. IPEUS was performed and diagnosed by an IVUS
specialized surgeon {T.K.). IPEUS was done after conventional
intraoperative intra-abdominal examination. In cases of obvious liv-
er metastasis, IPEUS was not performed. In cases that involved com-
bined resection of the portal vein, the mtroducer was replaced by an
Anthron tube which bypassed the portal vein blood tothe right femo- -
tal vein while the portal vein was clamped. In cases not requiring
portal vein resection, the introducer was removed and the branch of
the portal vein was ligated. Informed consent was obtamed from all
patients in the study.

The pancreatic head nerve plexus exists behind the portal vein
and this anatomical relation permits us to visualize the invasion of
the pancreatic carcinoma through the portal vein using the intravas-
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