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Surgical Outcome of Laparoscopic Surgery for Rectal and Anal Canal Carcinoma: Yamamoto S*1, Fujita S*1,
Akasu T*!, Kobayashi Y*1, Yamaguchi T*1 and Moriya Y*! (*!Division of Colorectal Surgery, National Cancer Center

Hospital)

The surgical outcome of laparoscopic surgery (LAP) for rectal and anal canal carcinoma at our institution demonstrat-

ed that when LS is performed properly by specialists who have accumulated sufficient experience in both LS and open

surgery for colorectal carcinoma, up to 97% of patients undergoing LAP can benefit from minimally invasive surgery.

However, controversies still persist regarding the appropriateness of LAP in patients with rectal and anal canal carcino-

ma, because of the uncertainty of the long-term outcome, and of concerns over the safety of the procedure. Further in-

vestigations of phase II and/or III multicenter trials are needed to confirm the short and long-term outcomes.

Key words: Laparoscopic surgery, Rectal carcinoma, Anal canal carcinoma, Short-term outcome, Long-term outcome

Jon J Cancer Clin 53(12): 753~757, 2007
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Table 1 Patient’s characteristics

Numi)er of Uﬁét.ieﬁts Location 49

" Ra 22

B 26

P 1
Sex ratio (Male : Female) 34:15

Age (yr) mean (range) 60.1(30-83)

Body mass index (kg/m?) mean 22.6(17.3-29.2)
(range)

ASA 1:30I:16 M:3
Prior abdominal surgery (%) 10(20)
Appendectomy 9
Infantile intussusception 1
Bilateral tubal ligation 1

Dukes’ stage (n) '
A 32
B 2
C 14
D 1

Laparoscopic colorectal proce- -

dures
Low anterior resection with 36
DST ,
Intersphincteric resection 7
Abdominop_erineal resection 5
Hartmann 1
Transverse—coloplasty pouch 7
Covering ileostomy : 18

Values are numbers unless specified _

ASA: American Society of Anesthesiologists (ASA)
classification

DST: double-stapling technique

F 7012 P Ic % B IEHE 49 SR MBS S e L
. BHEBRES SRR, B, E8,

BMI, ASAY, BAEF#MBEHE, Dukes stage, 7 -

X, BEE, FHEM, HMmEB, conversion
rate, MiERHA (80K - MEVARBALAB, BBEH),
HOHE, THRTH5.

2E, BRETOURTOEBREICRN T % Lap
OFIGIE, FAlE U THaIZ2 K Dukes A DB
TH5H. ¥/, YR TOEBREICNT %5 Lap ©
FHMFRCEAL TR E TRV &

VE~9),

2. & R

BEESITablel CEEH L:. BEEXTHE

BOWER $£53% #8128 2007412 B

EBALIT 22 B4 Ra, 26 B3 Rb, 163 P TH-
7. 1081 (20%) TRECBHEESD -7,
S PBHBRERICN TS5 REBYIRN TH - 7.
RaDEFTELIBIT, FHARBLPI TH- 7/
® I Hartmann ¥ #f % /617 L 7c .
eostomy {3 ISR (Intersphincteric resection) (I
1) %7 L7276 ¥ U DST (Double-
stapling technique) IZ & 5 LAR (Low anterior
resection) %47 L7 36 Gt 11 B C#ER L 7.

FMFERIT Table 2 1TEH L=, A5k
B ¢ 5 &, LAR ¢ APR ( abdominoperineal
resection) TR FMEEE, HMEIZIZIEREEKT
o 7B, ISR TRFMEFMITKR, HOEDS
Dolo. 7k, 4964, RMEIIC MEBEF O
RAEBELEMI b -7, BEBTIIERLT
Wiz,

M EBICBA L Tid Table 3 izieE LAz, 98
% (48/49) DECIBHER L VKK L BB L,

covering il-

87% (42/49) sk 3 BUACHEB R 2K L

7o, E - OBRBEHARICE LTk 81% (40/
49) DT 8 BURITERBETH -/, &
B, 7Y AN EBHEA L7 2004 £ LIRE O
BITIE97% (36/37) * THMH S B LIPITE
BEBREETdH - 7c.

Wi & HHEIS 1081 (20%) I 11 DAPHEYR
BB L7 (Tabled). BEFALII 24T, T

NHDST THEL/ALARESITH 7. 0D

55D 1k, LAR RHEORBII RIF THith s
BEIK\ AR LA, #itt10 B BICKRS
AL L BURHIEEL TEAR, RAFHR 68
jE F L3+ —<, diverting ileostomy) % #4T L
7.
EB - BRI, BENRBOFPREN25 4 A
T, RaD#EfTE (UESILERE, ss, lyl, v0, nl
(+), 3/13) 1BlicBERABRELRD/.

3. & &

WBE T3 20024 & VD Lap O&J5% Ra, Rb, P
& DT RT2 B Dukes A JEBIIZHA A L, Dukes B,
CTRBEOFRBI LY Lap # AL TV 5.
Ch¥T, EBECHT S Lap OaERBEICEH
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1 Laparoscopic Intersphincteric Resection

a: BITFIICBE 2
b : Transverse oloplasty pouch D&%
¢ : 528, L 7= Transverse coloplasty pouch
d: EBAMFBVUERTE
Table 2 Operative results
Upward lymph node dissection Total Lap-LAR (n=36) Lap-ISR (n=7) Lap-APR (n=5)
D1 2 1 0 0
D2 42 31 6 ' 5
D3 5 4 1 0
Operative time (min) 307(190-500) 287(190-392) 429(375-500) 276 (240-330)
Intraoperative blood loss (ml/) 133( 6-477) 108( 6-391) 235(109-477) 111( 12-215)
Conversion 0 0 0 0

Values are means (range)
Lap: laparoscopic, LAR: low anterior resection, ISR: intersphincteric resection, APR: abdominoperineal resection

LTFResEs L.
OEBE (RS #&%) X+ 2 EEE THH

@Lap-AR CIIEBYVIBCE L EEERO
linear stapler @ cartridge i3 SHREHE ° RS &

UIER1T (Lap-AR) 13#&EBZICN ¥ 5 Lap & B
LTHERBCFREHBEL, HnBRIE< 25
2, FEORMHBERREICERIRDT, Fitic
HRIZPH 5 & DD Lap-AR (3K LI KT RTEE T
BBEEZLNBD.

H# LT Ra/Rb THEICS <, FHEER, Hi
&b Ra/Rb TERICRETH - 1ctd, GOHESR
ERRDWEEBITITER B2 h - 729,
OEEFHFHRFEOR L, ERRFEERIVE
EAOHE, BHICLY, Lap-AR 2 &L ABE
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i3, HEREBTIE Lap LB OESHIC < <
nHC LBFBEINS. Lap LBAEHO RCT %
£ BIFSERBTH D, conversion FEHT in-
tention-to treat policy CLap & & L THRE = h
5tb,wmammmmﬁE$K&6CkMU
LAEEBROIBBERHL D LIEABY, M
i Lap DRBEREOFMELESBER/»HIR
conversion rate BEWVWHBFELVORE D E
ThHEL.

LD

WpE DR SN/ fER T, EBREICR TS Lap

FABELIROER L VO RCE L TREFRER -

BELNIH, BERE 7 & L8 L 7= Lap O B
79, E%%Wﬁéﬁumﬁéhrmtm

%rkﬁ‘)‘@"é Lap 3B Icxt 45 Lap &
DERHSBESBSN LIdRTETLHRW. B
BT, BB L CoLapid, #BRET
+5BEBREOAEEESEFHEMED, BEEFRY
G PR TE S LHBINAREICH LT,
BEA~OTHERA L AROTICHAT < 2R
THHEEZD.
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blé.3: - Postoperative results -

quu ke (days) -

1 POD‘ (%) ' 47(96)

2 POD (%) 1(2)

3<POD-(%) 1( 2)
quuld food ‘(days)

2 POD (%) . 14 (29)

3POD:(%) 28(57)

4<POD (%) _ 7(14)
Hospital stay (days)

7 POD (%) 11(22)

8 POD (%). 29 (59)

9<POD (%) 9(18)

Table 4 Morbidities and mortality

Mortality 0
Morbidity
Wound sepsis
Bowel obstruction
Anastomotic leakage
Pelvic abscess
Perianastomotic abscess

o = DN =

Pneumonia
Chylo—ascite 1
Total 11(10%)

Reoperation within 30 days after dis- 1
charge

Readmission within 30 days after dis- 1
charge

* Number of patients

T SHEEEFREOERMBEICE L T,
97% % T# 8 BLARITEBEFRETH - 9.
@HEBZEICx 3 5 Lap & BAfiE F 47D matched
case-control study TiZEBEIC 3 5 Lap Tid
BEICFNREIEL, HOESDRL, HRE
BRI Er - . TAmEOmMIKE, CRP
EiX Lap THEIIES, AHHERERIBEF
L ) B0,
CNSORETRRKOMELZHDIBILTH
D, FAI: LTRSS THXBETOEREICR L
@ Lap O@Six cT1 % 7242 T2, NO T, fake
BEROABRLPBELNALBEE LTS, FLE
HRLTWEEEL, BEERESKEVETET
i3, Lap TOFHBRIFOBRBESH T L HTE
IhHDBETETOEMOEEMEDSHEILL T\

BEOBEKR $53% - -5$12%5 20074123

W b, BETRAEERER T OEMHES
TIREHBE L EERR L LTB D, Lap TiB
B BEEORNAEBELRBTTERZVWI S TH
5. ' ‘ ‘

AHHECE LTI, MEORE T 20%IC
APHEERER L, FHOE BRI TH Y
79 2RISR EEA L 2004 FE LTIt 97%

(36/37) ¥ THMES BURITBRESTETD

»7c. —7F, DSTTCHE L/ LAREHF T2H
(2/36,6%) OBEALEZRERBR L. HIZ160X
BEHLBRBRBICBANRLIC X ANREEERIRE S
o TkBe, REFMEzo7c. RAROERIIH
GHE 2BV TR, BAICRRTHBEICHLT
Giﬂﬁ%{ﬁO%ATé@f‘Fﬁﬁ%%%ﬂ?%ME#
HEEZRD.
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BOTORHEBMBLETHAEILIEIETOETHR
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% LEXFEFMIE BEEB) HPOLLL
D, BBEICN T % phase I OBEKABRPER
FETHA. COBKABRTRABREICH TS
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ABSTRACT ST .
Background/Aims: The efficacy of extended lym-
phadenectomy and intraoperative radiotherapy for
resectable pancreatic cancer is controversial. The
objective of this study was to clarify the surgical out-
come after pancreatic resection with extended lym-
phadenectomy or intraoperative radiotherapy in
patients with pancreatic adenocarcinoma.
Methodology: Between 1992 and 2002, 105
patients with pancreatic adenocarcinoma undergo-
ing surgical resection were retrospectively analyzed.
Eighty-eight patients had invasive ductal adenocarci-
noma and 17 had invasive intraductal papillary
mucinous adenocarcinoma. Seventy-six patients
underwent pancreatic resection with extended lym-
phadenectomy and 44 received 20 Gy intraoperative
radiotherapy. B v

Results: Patients with invasive intraductal papillary

mucinous adenocarcinoma had a similar prognosis to
those with invasive ductal adenocarcinoma. There
was no significant difference in survival (p=0.86)
between patients with and without extended lym-
phadenectomy. There was no significant difference
in survival (p=0.053) between patients with and
without intraoperative radiotherapy. Patients with-
out lymph node metastasis had a significantly better
prognosis (p=0.0015) than those with nodal involve-
ment. ’

Conclusions: Neither extended lymphadenectomy
nor intraoperative radiotherapy showed a survival
advantage in patients with resectable pancreatic ade-
nocarcinoma. Pancreatic cancer patients without
nodal involvement had a significantly better progno-
sis than those with nodal involvement.

INTRODUCTION

Pancreatic cancer is one of the most devastating
cancers. Although surgical resection offers the only
chance of cure in patients with pancreatic adenocarci-
noma, the long-term surgical outcome remains
extremely poor. The five-year survival rate is 5-25%
for patients undergoing potentially curative resection
(1-6). Local recurrence and liver metastasis are the
most common causes of death after surgical resection.
In order to prevent local recurrence and improve post-
operative survival, some therapeutic approaches, such
as extended lymphadenectomy or intraoperative
radiotherapy, have been performed and reported (7-
13). Some authors reported better survival results
after pancreatoduodenectomy with extended lymph
node dissection (7,8). However, recent prospective
randomized trials from Europe and the United States
have demonstrated that extended lymphadenectomy
with pancreatectomy does not appear to prolong sur-
vival (14,15). Other randomized trials showed no sur-
vival benefit of adjuvant chemoradiotherapy after
pancreatic resection for pancreatic cancer (16,17).
However, some authors reported that intraoperative
radiotherapy achieved a significant improvement in

Hepato-Gastroenterology 2007; 54:564-569
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local control and outcome in patients with locally lim- .
ited pancreatic cancer (10,11). Thus, the efficacy of

extended lymphadenectomy or intraoperative radio-
therapy for resectable pancreatic cancer is still contro-
versial. The objective of this study was to clarify the
surgical outcome after pancreatic resection with
extended lymphadenectomy or intraoperative radio-
therapy in patients with pancreatic adenocarcinoma.

METHODOLOGY

Between September 1992 and December 2002, 105
consecutive patients with pancreatic adenocarcinoma
undergoing surgical resection at the National Cancer
Center Hospital East were retrospectively analyzed.
Patients with liver metastasis at laparotomy were
excluded from this study. All 105 patients were fol-
lowed after operation. Follow-up ranged from 0.7 to
102 months (median 12 months). The overall survival
analysis included all deaths, such as in-hospital death
or death from unrelated cause. Pancreatic adenocarci-
nomas were pathologically classified as invasive ductal
adenocarcinoma (n=88) and invasive intraductal pap-
illary mucinous adenocarcinoma (n=17). Lymph
nodes were classified numerically according to the
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to standard lymphadenectomy, extended lym-
% Survival phadenectomy for pancreatic body or tail cancer

100% included removal of nodes along the superior mesen-
%0 teric artery (No. 14p, 14d), nodes along the left gastric
artery (No. 7), celiac nodes (No. 9), lower hepatoduo-
60 denal ligament nodes (No. 12b, 12p, 12a), and nodes
along the aorta from the diaphragmatic hiatus to the

40 inferior mesenteric artery (No. 16a2, 16b1).
20 Forty-four patients with pancreatic adenocarcino-
ma were treated with 20 Gy of intraoperative radio-
0 therapy immediately after removal of the primary

pancreatic tumor. An electron beam energy of 6-12
MeV was used to deliver 20 Gy to the treatment field
FIGURE 1 Five-year survival rates for patients with invasive ductal including the dissected retropancreatic connective tis-
adenocarcinoma (n=_88) and for those with invasive intraductal papillary sue, the root of the celiac axis and the root of the supe-
mucinous adenocarcinoma (n=17). The 1-, 3-, and 5-year actuarial . :

survival rates were 53%, 14%, and 9% for patients with invasive ductal rlorsnt;sizzzzlzrz:;t;z was performed by chi-squared
adenocarcinoma (n==88) and 55%, 22%, and 0% for those with invasive s . .
intraductal papillary mucinous adenocarcinoma (n=17), showing no and Student’s ¢-test, as appropriate. Cumulative sur-
significant difference (p=0.32). vival rates were generated by Kaplan-Meier method.
The survival curves were compared by generalized
Wilcoxon test. Differences were considered significant

at p<0.05.

Time (ycars)

% Survival
100%
= Estended tymphadeneciomy (n=76) RESULTS
Stndard lymphadenectomy (n=29) i X R .

Among the patients with pancreatic adenocarcino-
ma, 84% (88/105) had invasive ductal adenocarcino-

80 -

60 |-

40 |
) % Survival . .
20 |- o, — lntravperative radiotherapy (+)tn=44)
/0/ 100% — Imraoperative rudiotherapy (-n=61)
| | | | |
0
1 2 3 4 5 - 80
Time (years) ' 60
FIGURE 2 Five-year survival rates for patients with (n=76) and without 40
extended lymphadenectomy (n=29). There was no significant difference
in survival between patients with extended lymphadenectomy and those 20
with standard lymphadenectomy (p=0.86).
0
1 2 3 4 5
Time (years)

Japanese classification of pancreatic carcinoma pro- : ) i ) )
FIGURE 3 Five-year survival rates for patients with (n=44) and without

posed by the Japan Pancreas Society (18). intraoperative radiotherapy (n=61). There was no significant difference in

Patients underwent pancreatic resection with  gvival (p=0.053) between the patients with and without intraoperative
standard or extended lymphadenectomy without ran-  ragiotherapy.

dom allocation. Standard lymphadenectomy for pan-
creatic head cancer included removal of the anterior YT REN e L T T o Papillary -

and posterior pancreatoduodenal lymph nodes (No. Mucinous Tumors !
17, 13) and nodes along the cystic duct and distal bile ' 4
duct (No. 12b). In addition to standard lymphadenec- o Ductal carcinoma Invasive IPMT
tomy, extended lymphadenectomy for pancreatic head ~Characteristics (n=88) n=17)
cancer included removal of nodes along the superior Age (years), mean 63 68

. Gender (male/female) 50/38 12/5
mesenteric artery (No. 14p, 14d), nodes along the com- T :

. X umor size (cm), mean 3.8 (range 1.5-12.0) 5.7 (range 3.5-12.2)

mon hepatic artery (No. 8a, 8p),.hepgtoduode.nal liga- [ ocation Head 66 14
ment nodes (No. 12b, 12a, 12p), inferior pyloric lymph Body and/or Tail 29 3
nodes (No. 6), celiac nodes (No. 9), and nodes along the  Nodal involvement (%) 79 (90%) 10 (59%)
aorta from the diaphragmatic hiatus to the inferior Involved margin (%) 20 (23%) 6 (35%)
mesenteric artery (No. 16a2, 16b1) (Figure 5). Stan-  Extended Yes 68 8
dard lymphadenectomy for pancreatic body or tail can-  lymphadenectomy No 20 9
cer included removal of the nodes along the splenic ~ Intraoperative Yes 40 4
artery (No. 11p, 11d), nodes at the splenic hilum (No. ~radiotherapy No ' 48 13

10), nodes along the common hepatic artery (No. 8a, IPMT: intraductal papillary mucinous tumor.
8p), and inferior pancreatic nodes (No. 18). In addition
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TABLE 2 Characteristics of Patients with Standard Lymphadenectomy

and Extended Lymphadenectomy

Standard Extended
Lymphadenectomy Lymphadenectomy
(n=29) (n=176)
Age (years), mean 69 61
Gender (male/female) 19/10 43/33
Type of cancer Ductal cancer 20 68
Invasive IPMT 9 8
Lymph node metastasis 23 (79%) 66 (87%)
Involved margin 13 (45%) 13 (17%)
Pancreatic margin 2 (7%) 5 (71%)
Dissected peripancreatic tissue 11 (38%) 9 (12%)
Intraoperative Yes 4 40
radiotherapy No 25 . 36

ma. The characteristics of the patients with invasive
ductal adenocarcinoma and invasive intraductal papil-
lary mucinous adenocarcinoma are shown in Table 1.
The mean age of patients with invasive ductal adeno-
carcinoma and invasive intraductal papillary muci-
nous adenocarcinoma was 63 and 68 years, respective-
ly. The mean size of invasive ductal adenocarcinoma
and invasive intraductal papillary mucinous adenocar-
cinoma was 3.8cm (range: 1.5-12.0) and 5.7cm (range:
3.5-12.2), respectively, showing a significant difference
(p=0.011). In invasive ductal adenocarcinoma, 75% of
tumors were located in the head of the pancreas
(66/88), while 82% of intraductal papillary mucinous
adenocarcinomas were located in the head of the pan-
creas (14/17).

Patients with pancreatic adenocarcinoma were
treated by pylorus-preserving pancreatoduodenecto-
my (n=56), subtotal stomach-preserving pancreato-
duodenectomy (n=17), Whipple’s pancreatoduodenec-
tomy (n=>5), total pancreatectomy (n=2), duodenum-
preserving pancreatic head resection (n=1), or distal
pancreatectomy (n=24).

Overall, the rate of lymph node metastasis was
85% for all pancreatic adenocarcinomas (89/105). The
frequency of nodal involvement for invasive ductal
adenocarcinoma and invasive intraductal papillary
mucinous adenocarcinoma was 88% (67/76) and 59%
(10/17), respectively. Lymph node metastasis was
observed in 79% of patients with standard lym-
phadenectomy and 87% of patients with extended
lymphadenectomy (Table 2). For the standard lym-
phadenectomy group, the mean total number of
resected lymph nodes was 27. For the extended lym-
phadenectomy group, the mean total number of sam-
pled lymph nodes was 49. There was a significant dif-
ference (p=0.001) between the groups. The surgical
margin was positive in 45% of patients with standard
Iymphadenectomy (13/29) and 17% of patients with
extended lymphadenectomy (13/76). Overall, 25% of
patients with pancreatic adenocarcinoma (26/105) had
a positive margin. The dissected peripancreatic mar-
gin was involved in 20 patients (11 with standard lym-
phadenectomy and 9 with extended lymphadenecto-

my), and the pancreatic margin was involved in 7
patients (2 with standard lymphadenectomy and 5
with extended lymphadenectomy).

The overall 1-, 3-, and 5-year survival rates for all
105 patients with pancreatic adenocarcinoma were
53%, 16%, and 8%, respectively. The 1-, 3-, and 5-year
actuarial survival rates were 53%, 14%, and 9% for
patients with invasive ductal adenocarcinoma (n=_88)
and 55%, 22%, and 0% for those with invasive intra-
ductal papillary mucinous adenocarcinoma (n=17)
(Figure 1), showing no significant difference
(p=0.32). The 5-year survival rate for patients with
(n=76) and without extended lymphadenectomy
(n=29) was 9% and 0%, respectively (Figure 2),
showing no significant difference in survival between
patients with extended lymphadenectomy and those
with standard lymphadenectomy (p=0.86). There
were no significant differences in both median sur-
vival time (MST) and recurrence-free survival time
(RFST) between standard lymphadenectomy group
(MST: 12 months, RFST: 9 months) and extended
lymphadenectomy group (MST: 14 months, RFST:
9months). To exclude the influence of IORT, survival
rates for standard lymphadenectomy group without
IORT (n=25) and extended lymphadenectomy group

% Survival
100%

— [atraoperative radiotherapy (tn=dd)

— |nl;“0|1k'mli\ ¢ radiotherapy (-}n=61)

80

60

40

20

0

Time (years)

FIGURE 3 Five-year survival rates for patients with (n=44) and without
intraoperative radiotherapy (n==61). There was no significant difference in
survival (p=0.053) between the patients with and without intraoperative
radiotherapy.

% Survival
100%

" Patients without nadal involvement (n=16)
80 Patients with nodal involvement {n=89)
60 |-
40 |
20 | "
0 ! L I i =

Time (ycars)

FIGURE 4 Five-year survival rates for patients with (n=89) and without
lymph node involvement (n=16). There was a significant difference
between the patients with and without lymph node involvement
(p=0.0015). The median survival of patients with and without nodal
involvement was 12 and 38 months, respectively.
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without IORT (n=36) were calculated and compared.
There was no significant difference .in survival
{(p=0.86) between the groups. The 1-, 3-, and 5-year
" survival rates for patients with (n=44) and without
intraoperative radiotherapy (n=61) were 43%, 11%,
5% and 61%, 18%, 18%, respectively (Figure 3),
showing no significant difference in survival
(p=0.053). There were no significant differences in
both MST and RFST between patients with IORT
(MST: 10 months, RFST: 7 months) and patients
without IORT (MST: 17 months, RFST: 11 months).
There was no significant difference (p=0.13) between
patients receiving both extended lymphadenectomy
and IORT (n=40) and patients receiving lym-
phadenectomy alone (n=36).

The 1-, 3-, and 5-year survival rates for patients
with (n=89) and without lymph node involvement
(n=16) were 48%, 11%, 8%, and 85%, 67%, 0%, respec-
tively (Figure 4), showing a significant difference
between the groups (p=0.0015). The median survival
of patients with and without nodal involvement was
12 and 38 months, respectively. The 5-year survival
rate for patients with a positive margin (n=26) and
those with a negative margin (n=79) was 0% and 9%,
respectively (Figure 4), showing no significant differ-
ence (p=0.29).

The numbers of cases of disease recurrence and
deaths after surgical resection are shown in Table 3.
Six patients with invasive ductal cancer had in-hospi-
tal deaths, including 3 operative deaths. Recurrent
disease occurred in 75 patients. Recurrence sites were
as follows; locoregional (n=57), liver (n=47), peri-
toneum (n=29), lung (n=10), bone (n=2), pleura
(n=1), remnant pancreas (n=1), skin (n=1), rectum
{n=1), and cervical lymph nodes (n=1). Forty-five per-
cent (13/29) of patients had locoregional recurrence
after standard lymphadenectomy, versus 58% (44/76)
of patients after extended lymphadenectomy. Fifty-
- five percent (24/44) of patients with intraoperative
radiotherapy had locoregional recurrence, versus 54%
(33/61) of patients without intraoperative radiothera-
py. There was no significant difference in the frequen-
cy of locoregional recurrence between patients with or
without extended lymphadenectomy, and those with
or without intraoperative radiotherapy. Six patients
underwent secondary resection for liver metastasis
(n=3), inferior pyloric node metastasis (n=1), rem-
nant pancreatic recurrence (n=1), or rectal metastasis
(n=1). However, recurrent disease occurred in four of
these patients after secondary resection.

DISCUSSION

The main conclusion of this retrospective analysis
was that extended lymphadenectomy did not provide
any survival benefit in patients with resectable pan-
creatic adenocarcinoma. Extended removal of lymph
nodes is based on the assumption that it could lead to
a reduction in the incidence of locoregional recur-
rence, which is one of the most common causes of
death after surgical resection (7-9). However, Yeo et al.
reported that there were no significant differences in

Standard Extended IORT (+)

IORT ()
(n=29) (n=176) (n=44) (n=61)
Death (no.) 18 61 43 36
In-hospital death (no.) 2 4 4 2
Death due to recurrence (no.) 16 49 36 29
Recurrent patients (no.) 20 58 36 42
Recurrence Locoregional 13 44 24 33
site (no.) Liver 9 38 22 25
Peritoneum 7 22 20 9
Lung 1 9 . . 8 2
Bone 0 2 0 2
Recurrence free survival time 9 9 7 11
(months)
Standard: standard lymphadenectomy; Extended: extended
lymphadenectomy; IORT: intraoperative radiotherapy.
FIGURE 5
A diagram of
lymph node station
for extended
lymphadenectomy
following Japanese
Classification

1-, 3-, 5-year and median survival when comparing
standard resection and radical resection (standard
resection plus distal gastrectomy and retroperitoneal
lymphadenectomy) in a prospective randomized trial
(14). Our study showed that extended lymphadenecto-
my did not have any survival advantage as compared
with standard lymphadenectomy, because locoregion-
al recurrence occurred frequently after extended lym-
phadenectomy. These results suggest that extended
lymph node dissection for pancreatic adenocarcinoma
does not appear to improve the prognosis (14,15).
However, no patients survived more than 3 years after
standard lymphadenectomy in this study. Thus, mar-
gin negativity in the extended lymphadenectomy
group may have a survival benefit that becomes appar-
ent only after long-term follow-up, while this sugges-
tion is not supported by the statistical analyses.

Some randomized controlled trials have demon-
strated that adjuvant chemoradiation therapy result-
ed in significantly better survival than surgery alone
(19). Lim reported that although biologic characteris-
tics remained important predictors of survival for
patients with resected pancreatic caner, the most pow-
erful determinant was postoperative adjuvant
chemoradiation therapy in a retrospective cohort



Hepato-Gastroenterology 54 (2007)

T Nakagohvri, T Kinoshita, M Konishi, et al.

study (20). Survival was significantly better
(p=0.0003) for patients who received adjuvant
chemotherapy and/or radiation therapy (n=185) than
those who did not receive adjuvant therapy (n=208).
However, a recent European Study Group for Pancre-
atic Cancer (ESPAC) randomized controlled trial
showed no benefit of adjuvant chemoradiotherapy
(median survival 15.5 months in 175 patients with
chemoradiotherapy wversus 16.1 months in 178
patients without) (17). Regarding intraoperative
radiotherapy, Reni et al. reported that intraoperative
radiotherapy achieved a significant improvement in
local control and outcome in patients with locally lim-
ited pancreatic cancer (stage 1-2) (11). In patients with
locally advanced disease (stage 3-4), a beam energy
greater than 6 MeV prolonged the time to local failure,
whereas no effect on the time to failure and overall
survival was observed. Hishinuma et al. reported that
they did not find any survival advantage of intraoper-
ative radiotherapy and/or postoperative radiotherapy;
however, autopsies revealed a suppressive effect of
radiation on cancer growth (13). However, there has
been no randomized controlled trial demonstrating
the efficacy of intraoperative radiotherapy for
resectable pancreatic cancer. Further confirmatory
studies are needed to evaluate intraoperative radio-
therapy for resectable pancreatic cancer.

Intraductal papillary mucinous tumor of the pan-
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Objective: An increasing number of intraductal papillary mucinous neoplasms of the

pancreas have been reported in recent years. However, the clinicopathologic features and
surgical outcome of this neoplasm are not fully understood because of the limited number of
cases. The objective of this study is to clarify the clinicopathologic features of intraductal
papillary mucinous neoplasm of the pancreas and evaluate prognostic factors influencing
survival.

Methods: Eighty-two patients with intraductal papillary mucinous neoplasm undergoing
surgical resection at the National Cancer Center Hospital East between April 1994 and
October 2006 were retrospectively analyzed.

Results: There were 31 patients with adenoma and 51 patients with carcinoma. Carcinomas
were subdivided into noninvasive carcinoma (rn = 14), minimally invasive carcinoma (n = 6),
and invasive carcinoma (n = 31). The postoperative mortality rate was 0%. The 5-year sur-
vival rate for patients with intraductal papillary mucinous adenoma, noninvasive carcinoma,
minimally invasive carcinoma, and invasive carcinoma was 80%, 78%, 83%, and 24%,
respectively. Regardless of the margin status, no patient with adenoma developed recurrent
disease. There were significant differences in survival between noninvasive carcinoma and
invasive carcinoma (P = .016) and between minimally invasive carcinoma and invasive car-
cinoma (P = .030). Multivariate analysis confirmed that lymph node metastasis (P = .004)
and age (P = .015) were significant prognostic factors after surgical resection of these neo-
plasms.

Conclusions: Patients with intraductal papillary mucinous adenoma, noninvasive carci-
noma, and minimally invasive carcinoma showed favorable survival. In contrast, invasive
intraductal papillary mucinous carcinoma was associated with poor survival regardless of the

margin status. Nodal involvement was the strongest predictor of poor survival.
Key Words: Intraductal papillary mucinous neoplasm—Pancreatic resection—Nodal involve-
ment—Invasive carcinoma—Noninvasive carcinoma.

An increasing number of intraductal papillary
mucinous neoplasms of the pancreas have been re-
ported in recent years.'™ However, the clinicopath-
ologic features and surgical outcome of intraductal
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papillary mucinous neoplasm of the pancreas are not
fully understood because of the limited number of
cases. Histopathologic studies have revealed that in-
traductal papillary mucinous neoplasms show a
spectrum of epithelial dysplasia ranging from ade-
noma to invasive carcinoma. Patients with a nonin-
vasive neoplasm, such as adenoma or noninvasive
carcinoma, have a favorable prognosis after surgical
resection.” ' In contrast, the presence of an invasive
component is strongly associated with poor survival
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after surgical resection.'>'> It has been reported that
invasive intraductal papillary mucinous neoplasms
recur frequently even after complete curative resec-
tion.'® However, prognostic factors influencing sur-
vival after surgical resection of this neoplasm have
not been well defined, partly because longer follow-
up is required to ensure cure. The present single-
institution study examined the clinicopathologic fea-
tures of intraductal papillary mucinous neoplasm of
the pancreas and evaluated prognostic factors pre-
dicting survival after surgical resection.

PATIENTS AND METHODS

Eighty-two consecutive patients with intraductal
papillary mucinous neoplasm of the pancreas who
underwent surgical resection at the National Cancer
Center Hospital East between April 1994 and Octo-
ber 2006 were retrospectively analyzed. Patient fol-
low-up ranged from 1 to 153 months (median 28
months). Overall survival analysis included all
deaths, including deaths due to an unrelated cause.
Intraductal papillary mucinous neoplasms were his-
tologically classified as adenoma (n = 31) and car-
cinoma (n = 51). Carcinomas were subdivided into
noninvasive carcinoma (n = 14), minimally invasive
carcinoma (n = 6), and invasive carcinoma origi-
nating in an intraductal tumor (n = 31) according to
the Classification of Pancreatic Carcinoma proposed
by the Japan Pancreas Society.'’ Adenoma is defined
as a benign epithelial dysplasia including mild,
moderate, or severe dysplasia. Noninvasive carci-
noma is defined as a carcinoma limited to the pan-
creatic duct, and minimally invasive carcinoma is
defined as a carcinoma having invaded slightly be-
yond the duct wall. Invasive carcinoma is defined as a
definitely invasive cancer (more than minimally
invasive) originating in an intraductal papillary
mucinous neoplasm. Intraductal papillary mucinous
neoplasms were classified as branch duct type
(n = 61) and main duct type (n = 21) according to
the predominant location of the tumor. Histopatho-
logic findings were reviewed according to the Classi-
fication of Pancreatic Carcinoma.

The following 13 factors were analyzed by Kaplan-
Meier survival analysis and multivariate analysis: age
(65 vs > 65 years), sex, tumor type (main duct type
vs branch duct type), tumor size (<4.0 vs >4.0 cm),
maximum diameter of the main pancreatic duct
(<5.0 vs 25.0 mm), histology (adenoma vs carci-
noma), retroperitoneal invasion, intrapancreatic
nerve invasion, microscopic venous invasion, lymph

node metastasis, margin status (RO vs R1 resection),
serum carcinoembryonic antigen (<5.0 vs 25.0 ng/
mL), and serum carbohydrate antigen19-9 (<37 vs
237 U/mL).

Statistical analysis was performed by chi-square
test and ¢ test, when appropriate. Cumulative survival
rates were generated by the Kaplan-Meier method.
The survival curves were compared by log-rank test.
Significant factors identified by univariate analysis
were further examined by multivariate analysis.
Multivariate regression analysis was performed with
the Cox hazards model using SPSS software: Dr.
SPSS 2 for Windows (SPSS Japan Inc., Tokyo).
Differences were considered significant at P < .05.

RESULTS

The characteristics of the patients with intraductal
papillary mucinous adenoma and carcinoma are
shown in Table 1. There were 55 men and 27 women,
and the mean age of patients with adenoma and car-
cinoma was 63 and 66 years, respectively. Of the pa-
tients with adenoma, 8 (26%) had abdominal pain and
23 (74%) had no symptoms. Of the patients with
carcinoma, 16 (31%) had abdominal pain and 26
(51%) had no symptoms. The mean size of adenomas
was 3.4 cm (range 1.3-10) and that of carcinomas was
5.8 cm (range 1.0-12), showing a significant difference
(P < .0001). The mean diameter of the main pan-
creatic duct of patients with adenoma and carcinoma
was 5.1 mm (range 2.0-20) and 10.9 mm (range 5.0
30), respectively, showing a significant difference
(P < .0001). Ninety-four percent (29 of 31) of ade-
nomas were classified as branch duct type, whereas
63% (32 of 51) of carcinomas were classified as branch
duct type. Intraductal papillary mucinous neoplasms
were most frequently located in the pancreatic head.
The histologic findings are tabulated in Table 2. The
surgical margin for carcinomas was positive in one
patient with noninvasive carcinoma and eight patients
with invasive carcinoma. A positive margin for ade-
noma in the pancreatic cut end was observed in five
patients with adenoma, one patient with noninvasive
carcinoma, two patients with minimally carcinoma,
and seven patients with invasive carcinoma. The fre-
quency of lymph node metastasis in patients with
invasive carcinoma was 48% (15 of 31). No patient
with noninvasive carcinoma or minimally invasive
carctnoma had lymph node metastasis.

Patients with intraductal papillary mucinous neo-
plasms were treated by subtotal stomach-preserving
pancreatoduodenectomy (n = 27), distal pancrea-
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TABLE 1. Characteristics of intraductal papillary mucinous adenoma and adenocarcinoma

Total (n = 82) Adenoma (n = 31) Carcinoma (n = 51)

Age, years (mean) 65 63 66
Gender (male/female) : 55127 23/8 32/19
Symptoms (%)

Abdominal pain 24 (29%) 8 (26%) 16 (31%)

Jaundice 3 (4%) 1 (3%) 2 (4%)

Weight loss 3 (4%) 0 3 (6%)

No symptom 49 (60%) 23 (74%) 26(51%)

4.9 (range 1.0-12)
8.7 (range 2.0-30)

Size, cm (mean)
Diameter of MPD, mm (mean)

Tumor type
Main duct type 21
Branch duct type -6l
Location
Head 55
Head and body 3
Head, body, and tail 1
Body 12
Tail 4
Body and tail 7

3.4 (range 1.3-10)
5.1 (range 2.0-20)

5.8 (range 1.0-12)
10.9 (range 5.0-30)

2 ‘ 19

29 32
20 35
2 I
0 1
6 6
2 2
1 6

TABLE 2. Histological findings of intraductal papillary mucinous neoplasm

Adenoma Noninvasive Minimally Invasive
(n = 31) (n = 14) (n = 6) (n = 31)
Margin status
Positive for adenoma 5 2 7
Positive for carcinoma 0 8
Tumor type
Main duct type 2 6 1 12
Branch duct type 29 8 5 19
Serosal invasion 0 0 0 4
Retroperitoneal invasion 0 0 0 26
Extrapancreatic plexus invasion 0 0 0 4
Intrapancreatic nerve invasion 0 0 0 16
Venous invasion 0 0 0 16
Lymph node metastases 0 0 0 15

Noninvasive, noninvasive carcinoma; Minimally, minimally invasive carcinoma; Invasive, invasive carcinoma.

tectomy (n = 20), pylorus-preserving pancreatoduo-
denectomy (n = 11), duodenum-preserving pancre-
atic head resection (n = 6), inferior head resection
(n = 6), total pancreatectomy (n = 4), Kausch
Whipple pancreatoduodenectomy (n = 4), segmental
resection of the body (n = 3), and partial head
resection (n = 1). There was no postoperative death
in 82 patients.

The survival curves following surgical treatment
are shown in Fig. | and 2. The overall 1-, 3-, 5-, and
10-year survival rates for patients with adenoma
(n = 31) were 97%, 87%, 80%, and 69%, respectively.
Regardless of the margin status, no patient with
adenoma developed recurrent disease after surgical
resection. The overall 1-, 3-; 5-, and 10-year survival
rates for patients with carcinoma (n = 51) were 84%,
52%, 47%, and 47%, respectively. There was a sig-
nificant difference in survival between patients with
adenoma and those with carcinoma (P = .017). The

Ann. Surg. Oncol. Vol. 14, No. 11, 2007

S-year survival rate for patients with noninvasive
carcinoma, minimally invasive carcinoma, and inva-
sive carcinoma was 78%, 83%, and 24%, respectively.
There were significant differences in survival between
noninvasive carcinoma and invasive carcinoma
(P = .016), and between minimally invasive carci-
noma and invasive carcinoma (P = .030).

Numbers of disease recurrence and deaths after
surgical resection are shown in Table 3. Recurrent
disease occurred in 15 patients with invasive carci-
noma, one patient with noninvasive carcinoma, and
one patient with minimally invasive carcinoma. Of
the nine patients with a carcinoma-positive margin,
seven patients died of recurrent disease with a median
survival time of 24 months, and one patient died of
pneumonia with suspected recurrence. One patient
with minimally invasive carcinoma having an ade-
noma-positive margin died of locoregional recurrence
and peritoneal dissemination. Sites of recurrence were



