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1 strength of endpoint in NCI physicians data query (PDQ )

>~

indirect surrogates

1) disease-free survival

2) progression-free survival
3) tumor response rate

total mortality (or overall survival from a defined time)
cause-specific mortality (or cause-specific mortality from a defined time)
carefully assessed quality of life

(http © /iwww.nci.nih.gov/cancertopics/pdaylevels-evidence-adult-treatment/HealthProfessional/page3)
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intraope
rectal injury 3.0
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ureteral injury 0.2
early postope
thrombo-embolic 0.7
wound infection 7.5
anastomotic leak 4.1
prolonged lymph 2.2
gastrointestinal 0.8
iympocele 0.6
vesical bleeding . 0.3
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SEISZIREETT

Summary

Curability and disability of radical prostatectomy for
localized prostate cancer in Japan

To optimize the favorable therapeutic modality for
localized prostate cancer, the overview of controver-
sial issues concerning radical prostatectomy
reviewed. In addition, for radiation oncologists,
some valuable information included anatomical con-
sideration of the prostate apex and the Denonvilliers’
fascia was presented. For T1c-T2b prostate cancer,
many urologist has believed radical prostatectomy to
be most effective definitive therapy and T3 prostate
cancer to be out of indication of radical prostatectomy.
In Japanese prostate cancer, node positive disease
seem to be less occurrence from the prostate cancer in
USA and patients strongly want to cure of disease by
surgery. So, extended resection surrounding the
prostate for ¢T3 prostate cancer had been developed
from 1998 in our hospital. In 70 cases with ¢T3 and
Gleason score 7-9 prostate cancer, 3y bNED rate
revealed to be 85.4% in this extended resection. The
result indicates the possibility of cure of disease in
even local advanced prostate cancer by extended
resection in Japanese prostate cancer.

Hiroyuki Fujimoto
Urology Division
National Cancer Center Hospital
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ORIGINAL ARTICLE

Treatment of early gastric cancer in the elderly patient: results
of EMR and gastrectomy at a national referral center in Japan

Tsuyoshi Etoh, MD, Hitoshi Katai, MD, Takeo Fukagawa, MD, Takeshi Sano, MD, Ichiro Oda, MD,
Takuji Gotoda, MD, Kimio Yoshimura, MD, Mitsuru Sasako, MD

Tokyo, Japan

Background: The Japanese population is rapidly aging, and the actual number of elderly patients with gastric
cancer, including early cancer, has been increasing, even though the standardized incidence of gastric cancer in
the population is decreasing. The optimal treatment for these patients remains a challenge to the surgeon. The
aim of this retrospective analysis was to describe the results of gastrectomy and EMR for early gastric cancer in
elderly patients (80 years of age and over).

Methods: This is a retrospective review of 93 elderly patients who had undergone gastrectomy or EMR at the
National Cancer Center Hospital for early gastric cancer. EMR was performed aiming en bloc local resection with
a clear curative margin (R0). The clinicopathologic characteristics, comorbidity, postoperative mortality, and out-
come were recorded.

Results: Gastrectomy was performed in 44 patients (surgery group) and EMR in 49 patients (EMR group). There
were significant differences in mean tumor size (p < 0.05), histologic type (p < 0.05), and depth of tumor in-
vasion (p < 0.05) between the two groups. There was no significant difference in comorbidity between the two
groups. No operative death was reported in either group. In the EMR group, 7 patients were reported to have
recurrence of local disease and two patients died of advanced disease. There were no significant differences in
the overall 3-year survival rate or the 5-year survival rate between the surgery group and EMR group (73.5% vs.
82.5% and 55.0% vs. 62.5%, respectively).

Conclusions: EMR (RO) resection was performed safely in the elderly, and the overall results were excellent, the
same as the results with gastrectomy. Gastrectomy can still be performed if EMR is unsuccessful. (Gastrointest

Endosc 2005;62:868-71.)

The actual number of patients with early gastric cancer
is increasing in the aging population of Japan.1 Gastrec-
tomy with nodal dissection has been the standard treat-
ment for patients with early gastric cancer’; however,
because early gastric cancer has a low incidence of lymph-
node metastasis,3’4 surgeons, therefore, are faced with the
problem of managing elderly patients (80 years of age and
over) with early gastric cancer. The introduction of EMR,
however, has provided an alternative curative modality for
the treatment of early gastric cancer.

Elderly patients have a limited life expectancy, and op-
erations, such as a total gastrectomy, are often associated
with poor postoperative quality of life (QOL).>” Signifi-
cant comorbidity risk factors, such as cardiovascular dis-
ease or respiratory disease, may also hamper recovery.®

Copyright © 2005 by the American Society for Gastrointestinal Endoscopy
0016-5107/%$30.00
doi:10.1016/j.gie.2005.09.012

The measure of the QOL, therefore, is much more impor-
tant in the elderly than in the younger patients.

The aim of this retrospective analysis was to describe
the results of gastrectomy and EMR for early gastric cancer
in elderly patients.

PATIENTS AND METHODS

Patients

A total of 2519 cases of early gastric cancer were treated
in our divisions between July 1985 and June 1999. The ma-
jority of the patients had been referred by other hospitals.
Gastrectomy was used to treat 1773 of the patients, and
EMR was used to treat the other 746 patients; 93 (3.7%)
of the 2519 patients were elderly (80 years of age and
more). Their cases were reviewed in this analysis. The pa-
tients were divided into two groups: a group treated by
gastrectomy (surgery group, n = 44) and a group treated
by EMR (EMR group, n = 49). EMR was performed aiming
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TABLE 1. Patient characteristics

Surgery EMR
group group

Characteristic (n = 44) (n = 49) p value

Mean age, y 82.2 84.2 0.552
Gender ratio, M:F 27:17 31:18 0.430

Preexisting comorbidity, n (%)

Cardiovascular 19 (35.8) 14 (28.6) 0.142
diseases

Respiratory diseases 12 (22.6) 7 (14.3) 0121
Liver dysfunction 2(3.8) 0 0.131
Renal dysfunction 4 (7.5) 2 (4.7) 0.326
Anemia and/or ‘ 10 (22.7) 8 (16.3) 0.435
hypoproteinemia

Diabetes 6 (11.3) 4 (8.2) 0.395
Other malignancy 3(5.7) 3 (6.1) 0.892
None of the above 19 (35.8) 15 (30.5) 0.283

Eastern Cooperative Group performance status, n (%)
Oor1 44 (100) 48 (98) 0.514

2 or more 0 12

en bloc local resection with a clear curative margin (RO).
Most patients satisfied the Gastric Cancer Treatment
Guideline of the Japanese Gastric Cancer Association.”
The patients’ clinical records were retrieved, and their
clinicopathologic characteristics, comorbidity, postopera-
tive mortality, and clinical outcome were reported. All of
the patients were treated in the Gastric Surgery Division
or the Endoscopic Division of the National Cancer Center
Hospital. The gastrectomy and the EMR specimens were
classified according to Japanese Classification for Gastric
Carcinoma.’® In the EMR group, follow-up endoscopy
was performed at 3 and 6 months of EMR, and then yearly
to examine the patients for local recurrence. The patients
in the surgery group underwent abdominal US or CT every
year to examine for distant recurrence, and follow-up en-
doscopy has been performed every year.

Statistical analysis

The chi-square test and Student ¢ test were used to as-
sess statistical significance. Follow-up data for all patients
were obtained from the city registry office and from their
clinical records. The median follow-up period was 57
months (range, 4-168 months). The 5-year follow-up infor-
mation was retrieved for all patients. Survival was calcu-
lated from the date of treatment. Survival curves were
plotted by the Kaplan-Meier method. The difference in sur-
vival curves was tested for statistical significance by the

Capsule Summary

What is already known on this topic

e The treatment of early gastric cancer gastrectomy in the
elderly is associated with poor postoperative quality of ~
life and significant comorbidity.

What this study adds to our knowledge

e In a retrospective review of 93 elderly Japanese patients

at a single institution, EMR was performed safely, with
similar results as gastrectomy.

TABLE 2. Histologic findings after EMR and gastrectorﬁy

Surgery EMR
group group
Characteristic (n = 44) (n = 49) p Value

Mean (SD) tumor size 28 + 05 13 + 06 0.003
Histologic type, n (%)

Well 24 (54.5) 43 (87.8) 0.002

Moderately 16 (36.4) 1 (2.0

Poorly 4 (9.1) 5(10.2)
Depth of invasion, n (%)

Mucosa 15 (34.1) 39 (79.6) 0.006

Submucosa 29 (65.9) 10 (20.4)

Lymph-node metastasis, n (%)
Positive 6 (13.6) — —

Negative 38 (86.4) —

log-rank test. All p values were two tailed, and p < 0.05
was accepted as evidence of statistical significance.

RESULTS

Clinicopathologic features

There was no significant difference in age, gender, or
Eastern Cooperative Group performance status between
the two groups (Table 1). There were significant differ-
ences in mean tumor size (p = 0.003), histologic type
(p < 0.001), and depth of tumor invasion (p < 0.001) be-
tween the two groups (Table 2). Five patients with poorly
differentiated adenocarcinoma underwent EMR because
of preoperative morbidity, even though they did not sa-
tisfy the criteria for EMR. All patients in the surgery group
underwent curative gastric resection (distal gastrectomy
in 29, total gastrectomy in 5, proximal gastrectomy in
4, pylorus-preserving gastrectomy in 2, and wedge resec-
tion in 4), and 6 (13.6%) of them had group 1 (N1)
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TABLE 3. Postoperative morbidity

Surgery EMR
group group
Characteristic {n = 44) {n = 49)
General
Respiratory 5(11.3%) o}
Cardiovascular 4 (9.1%) 0
Hepatic 1 (2.3%) 0
Renal 1 (2.3%) 0
Treatment-related morbidity
Anastomotic leakage 0 —
Stenosis 2 0
Perforation 0 0
Hemorrhage 0 0
Abdominal abscess 0 0
Wound infection 2 —

TABLE 4. Distribution of causes of death

Surgery group EMR group

Characteristic (n = 44) (n = 49) p Value
Recurrence 0 2 (4.1%) 0.176
Other malignancy 5 (11.4%) 4 (8.2%) 0.602
Cardiovascular 6 (13.6%) 7 (14.3%) 0.928
Respiratory 4 (9.1%) 6 (12.2%) 0.624
Malnutrition 2 (4.5%) 1 (2%) 0.495
Other diseases 1(2.3%) 0 0.939
Unknown 3 (6.8%) 1 (2%) 0.257
Alive 23 (52.3%) 28 (57.1%) 0.638

lymph-node metastases. A clear curative margin was not
achieved in 11 patients (22.4%) in the EMR group.

Morbidity and mortality

There were no significant differences in the comorbid-
ity rates between the two groups (Table 1). The overall
postoperative morbidity rate was 22%, and the most
frequent complication was respiratory disease (11.3%;
Table 3). The mortality rate was 0% in the surgery group;
no morbidity or mortality was reported in the EMR group.

Clinical outcome
A clear surgical margin was not achieved in 11 patients
in the EMR group on the first attempt; however, a clear

W
o)
o
Ll
s
R
2
= 4 -
m 7
saae EMR group (n=49)
24 e Surgery group (n=44)
0 T T | T 1

1 2 3 4 5
Years after operation

Figure 1. Survival curves of elderly patients with early gastric cancer. The
patients were divided into two groups, the surgery group (n = 44) and
the EMR group (n = 49). There was no significant difference between
the survival curves of the two groups.

margin was achieved in 4 of the patients by additional
EMR or gastrectomy. The other 7 patients refused any fur-
ther treatments. Two of the 7 patients were diagnosed
with local recurrence at the original site and died of ad-
vanced diseases. None of the patients in the surgery group
died of cancer recurrence. The distribution of causes of
death in both groups is shown in Table 4. All but two of
the patients who died during the follow-up period, died
of other causes. The most frequent pattern of failure
was cardiovascular disease.

Survival

The overall 3-year survival rate in the surgery group and
the EMR group was 73.5% and 82.5%, respectively. The
overall 5-year survival rate was 55.0% and 62.5%, respec-
tively. There were not significant differences in survival
rates between the groups. The log-rank test showed no
significant difference between the survival curves of the

two groups (Fig. 1).

DISCUSSION

The choice of treatment of early gastric cancer in el-
derly patients depends on both the cancer stage and their
general fitness. Because of their short life expectancy, it is
very difficult to choose gastrectomy for elderly patients.
This analysis was intended to elucidate the need for gas-
trectomy for early gastric cancer in the elderly.

Patients with early gastric cancer are managed accord-
ing to the Gastric Cancer Treatment Guidelines in Japan.
Several recent studies''™" report that EMR can be carried
out on larger lesions beyond those recommended guide-
lines, and they were removed, with a high rate of clear
margins. The long-term survival results for early gastric
cancer after EMR are still being evaluated. Expanding the
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criteria for EMR to the treatment of larger tumors may
benefit elderly patients with early gastric cancer.

Surgical resection is often recommended to patients in
our hospital when curative R0 resection is not achieved by
EMR. However, a “watch and see” policy has often been
adopted for patients over 80 years of age, instead of per-
forming additional surgery. These patients often have se-
vere comorbidity (as shown by our data) and are often
regarded to be at high risk. Several studies have shown
that the risks can be minimized by intensive care. 5 per-
formance status and mental deterioration are not signifi-
cant prognostic factors in elderly patients with gastric
cancer. ™ Our study also showed that surgery could be car-
ried out safely in elderly patients with early gastric cancer.

Gastrectomy has often been reported to significantly
impair overall QOL, because of postoperative digestive
symptoms, loss of appetite, and malnutrition. Postgastrec-
tomy patients are prone to complications, such as aspira-
tion pneumonia (25%), anastomotic leakage, and wound
infection,%”*> which shorten the overall postoperative
survival. In the present study, however, in 3- or 5-year sur-
vival rates between the groups, there were no significant
differences in our study.

Several studies have reported progression to advanced
gastric cancer and death within 2 or 3 years in patients
untreated for early gastric cancer.>'* Patients with success-
fully treated early gastric cancer should have a good out-
come.’® In this study, two of the 7 patients in whom
EMR failed to achieve curative resection died of advanced
disease. When a clear surgical margin is not achieved, ad-
ditional surgical resection should be recommended as
a curative treatment for early gastric cancer even in elderly
patients.

In conclusion, EMR (R0O) was performed safely in the el-
derly. The overall results were excellent, and the proce-
dure can be recommended. Gastrectomy can still be
performed if EMR is unsuccessful, because the results of
gastrectomy in elderly patients were also excellent. The re-
sults reviewed in this study were from a single highly spe-
cialized center, with high standards, where endoscopists
and surgeons work together. Generalization to nonspe-
cialized centers requires caution.

ACKNOWLEDGMENTS

The authors thank L. J. Fon (Department of Surgery,
Queen’s University, UK) for his advice in preparing the
manuscript.

REFERENCES

—

. Ministry of Health and Welfare. Abridged life table for Japan. 1994.
Tokyo: Statistics and Information Department, Minister's Secretariat;
1994.

2. Hashimoto H, Yamashiro M, Nakayama N, et al. Operation for gastric
cancer in patients over 80 years [in Japanese with English abstract].
J Jpn Soc Clin Surg 1988;493:1347-51.

3. Gotoda T, Yanagisawa A, Sasako M, et al. Incidence of lymph node
metastasis from early gastric cancer: estimation with a large number
of cases at two large centers, Gastric Cancer 2000;3:219-25.

4. Gotoda T, Sasako M, Ono H, et al. Evaluation of the necessity for gas-
trectomy with lymph node dissection for patients with submucosal
invasive gastric cancer. Br J Surg 2001;88:444-9,

5. Habu_H, Saito N, Sato Y, et al. Quality of postoperative life in gastric
cancer patients seventy years of age and over. Int Surg 1988;73:82-6.

6. Davies J, Johnston D, Sue-Ling H, et al. Total or subtotal gastrectomy
for gastric carcinoma? A study of quality of life. World J Surg 1998;22:
1048-55.

7. Jentschura D, Winkler M, Strchmeier N, et al. Quality-of-life after cura-
tive surgery for gastric cancer: a comparison between total gastrec-
tomy and subtotal gastric resection. Hepatogastroenterology 1997;
44:1137-42.

8. Katai H, Sasako M, Sano T, et al. The outcome of surgical treatment for
gastric carcinoma in the elderly. Jpn J Clin Oncol 1998;28:112-5.

9. Nakajima T. Gastric cancer treatment guidelines in Japan. Gastric Can-
cer 2002;5:1-5.

10. Japanese Gastric Cancer Association. Japanese classification of gastric
carcinoma. 2nd English edition. Gastric Cancer 1998;1:10-24.

11. Hirao M, Masuda K, Asanuma T, et al. Endoscopic resection of early
gastric cancer and other tumors with local injection of hypertonic
saline-epinephrine. Gastrointest Endosc 1988;34:264-9.

12. Inoue H, Tani M, Nagai K, et al. Treatment of esophageal and gastric
tumors. Endoscopy 1999;31:47-55.

13. Ono H, Kondo H, Gotoda T, et al. Endoscopic mucosal resection for
treatment of early gastric cancer. Gut 2001,48:225-9.

14. Matsushita I, Hanai H, Kajimura M, et al. Should gastric cancer patients
more than 80 years of age undergo surgery? Comparison with pa-
tients not treated surgically concerning prognosis and quality of life.
J Clin Gastroenterol 2002;35:29-34.

15. Roviello F, Marrelli D, De Stefano A, et al. Complications after surgery
for gastric cancer in patients aged 80 years and over. Jpn J Clin Oncol
1998;28:116-22. N

16. Shiraishi N, Inomata M, Osawa N, et al. Early and late recurrence after
gastrectomy for gastric carcinoma. Univariate and multivariate analy-
ses. Cancer 2000;89:255-61.

17. Sano T, Sasako M, Kinoshita T, et al. Recurrence of early gastric cancer.

Follow-up of 1475 patients and review of the Japanese literature.

Cancer 1993;72:3174-8.

Received February 28, 2005. Accepted September 1, 2005.

Current affiliations: Gastric Surgery Division, Endoscopy Division, National
Cancer Center Hospital; Cancer [nformation and Epidemiology Division,
National Cancer Center Research Institute, Tokyo, Japan.

_ Reprint requests: Hitoshi Katai, MD, Gastric Surgery Division, National

Cancer Center Hospital, 5-1-1 Tsukiji, Chuo-ku, Tokyo, Japan.

www.giejournal.org

Volume 62, No. 6 : 2005 GASTROINTESTINAL ENDOSCOPY 871



Gastric Cancer (2005) 8: 1-5
DOI 10.1007/s10120-004-0298-z

Original article

© 2005 by
International and
Japanese Gastric
Cancer Associations

Pancreaticoduodenectomy for advanced gastric cancer

Maxkoto SAka, SATVINDER S. MUDAN, HrrosH1 KaTAl, TAKESHI SANO, MITSURU SAsako, and KEncHr MARUYAMA

Department of Surgical Oncology, National Cancer Center Hospital, 5-1-1 Tsukiji, Chuo-ku, Tokyo 104-0045, Japan

Abstract

Background. Although pancreaticoduodenectomy has been
rarely performed for gastric caner because of frequent mor-
bidity and mortality, some favorable results after this proce-
dure have been reported recently. Our objective was to
present our data that might aid in the selection of patients to
undergo this procedure.

Methods. Between 1970 and 2001, 23 patients who had
pancreaticoduodenectomy for gastric cancer with tumor in-
vading the pancreatic head were identified, and they were the
subjects of this study. Clinical, operative, and pathological
data, and morbidity and mortality rates were collected and
analyzed. Survival outcome was also calculated and analyzed.
Results. Five patients underwent this procedure for disease in
the gastric remnant, 18 undergoing the procedure for primary
tumors. Median operating time was 8h (range, 6-13h), and
median bloed loss was 1600ml (range, 700-16000ml). Re-
garding extent of gastrectomy, all patients with primary can-
cer (n = 18) underwent a distal gastrectomy and patients with
disease in the gastric remnant (n = 5) underwent a completion
gastrectomy. Incurable factors, including paraaortic lymph
node metastasis, positive lavage cytology, or peritoneal dis-
semination were found in 8 patients. The postoperative mor-
bidity rate was 73.9%; however, operation-related death was
zero. The overall S-year survival rate was 34.3%. The 5-year
survival rate of the 8 patients with incurable factors was 0%,
while that of the 15 patients without incurable factors was
47.4%. ’

Conclusion. If an R0 resection can be achieved by
pancreaticoduodenectomy, this procedure should be per-
formed for patients with tummor invading the pancreatic head.
Patients with incurable factors should not be considered for
pancreaticoduodenectomy.

Key words Gastric cancer - Pancreaticoduodenectomy - Com-
bined resection of adjacent organs
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Introduction

Complete removal of all evaluable disease, i.e., RO re-
section, is vital to a successful outcome in gastric cancer
treatment. Extended surgery is occasionally required
for advanced gastric cancer with infiltration of adjacent
organs to achieve complete tumor clearance. For locally
advanced gastric cancer with infiltration of the pan-
creatic head or duodenum, pancreaticoduodenectomy
(PD) is required. However, this procedure has been
rarely performed because of substantial morbidity and
mortality [1]. Prior to the 1990s, few reports regarding
PD for gastric cancer had been published [2]. Only
Kishimoto et al. [3] and Scott et al. [4] referred to a long
survivor after this procedure in their reports about gas-
trectomy with combined resection. Recently, with cur-
rent advances in operative techniques and in nutritional
support, some favorable results of the patients undergo-
ing this procedure have been reported [5-7]. However,
only a few reports with a large number of cases have
been published so far. In the current study, we present
our data that might aid in the selection of patients to
consider who should undergo this procedure.

Subjects and methods

A retrospective review of our prospective database,
spanning from 1970 to 2001 and containing 9349 pa-
tients, identified 195 (2.1%) who had locally advanced
cancer with macroscopically suspected infiltration of the
pancreatic head. We included patients with pancreatic
head invasion from metastatic lymph nodes, and ex-
cluded type 4, linitis plastica cancer. Of the 195 patients
identified, 23 underwent PD with presumed curative
intent, and they were the subjects of this study.

In these 23 patients, clinical data, including age, sex,
symptoms, and primary tumor or tumor in the gastric
remnant, were collected and analyzed, using the appro-
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Table 1. Patients undergoing pancreaticoduodenectomy
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Adjuvant  Combined FUT

Disease Stage pT pN P CY Chemo. resection Recurrence  (months)  Status

1 63/F Primary v 4 1 0 0 - Liver N 13 DOD
2 42/M  Primary B 3 1 0 ND - — 157 DOC
3  64/M  Primary 1B 2 2 6 0 - — 182 NED
4 67/M  Primary v 3 2 0 ND - — 87 DOC
5 76/M  Primary v 4 3 0 0 - Colon Unclear 4 DOD
6 67/M  Primary 1B 4 0 0 0 + — 26 DOC
7 65M  Primary v 4 3 0 1 + N 6 DOD
8 T4/IF Primary v 2 3 0 0 - Colon H 34 AWD
9 70/M  Primary v 4 2 0 0 - Colon N,H 14 DOD
10 62/M  Primary I 2 0 0 0 - Colon — 52 NED
11 65M  Primary v 4 2 0 0 - N 36 AWD
12 65/F Primary v 4 2 0 0 - N, H, spleen 12 DOD
13 58/M  Primary v 4 3 0 0 - Colon N 6 DOD
14 60/M  Primary 111B 2 2 0 0 - Colon — 12 NED
15 64/M  Primary v 4 2 1 1 - Colon Unclear .19 DOD
16 SIF Primary B 2 2 0 o0 - H 11 DOD
17  61/M  Primary v 4 1 0 ND - H 4 DOD
8 70/M Primary v 4 3 0 1 - N, lung 4 DOD
19 60/M Remnant IV 4 2 1 1 - N 13 DOD
20 57/  Remnant v 4 i 0o 0 - Liver,colon N, H 26 DOD
21  64/F Remnant  IIIB 4 0 0 0 - N 64 DOD
22 47/M  Remnant IV 4 3 0 0 -~ N 17 DOD
23 60/M Remnant IIIB 4 0 0 0 - Colon P 4 AWD

Primary, Primary tumor; remnant, tumor of the gastric remnant; P, peritoneal dissemination; CY, lavage cytology; ND, not done; N, lymph node;
H, liver; FUT, follow-up time; NED, no evidence of disease; AWD, alive with disease; DOC, dead of other cause; DOD, dead of disease; unclear,

site of recurrence unclear

priate nonparametric tests. Operative data, including
operating time, blood loss, hospital stay, extent of gas-
trectomy, extent of lymphadenectomy, and combined
resection with PD, were also evaluated. Pathological
data, including pT, pN stage, site of tumor, and incur-
able factors, such as paraaortic lymph node metastasis
(pN3), peritoneal dissemination, and positive lavage
cytology, were analyzed according to the Japanese clas-
sification. Perioperative morbidity and mortality were
also investigated.

The survival data of the 195 patients with tumors
invading the pancreatic head, including the 23 PD
patients, were calculated by the Kaplan-Meier method
and analyzed by the log-rank method.

Results

Demographics

Of the 195 patients with tumors invading the pancreatic
head, 151 (77%) underwent resection, and the remain-
ing 44 underwent only an exploration or a bypass sur-
gery. In 68 patients, an RO resection was carried out. In
45 patients with RO resections, a lesser pancreatic resec-
tion (not PD) was performed because of a slight degree
of tumor infiltration. The remaining 23 patients (12%)
underwent PD (Fig. 1).

overall 195 —+  Noresection 44
> R0 83
) el
Resection | 51 Not PD 45
ro 68

~ 2]

Fig. 1. Patients with tumors invading the pancreatic head. No
resection, patients undergoing only exploration or bypass op-
eration. Not PD, patients undergoing RO resection, but with a
lesser pancreatic resection than pancreaticoduodenectomy
(PD)

In the 23 patients undergoing PD, the median age at
the time of resection was 64 years (range, 42-76 years),
with a male-to-female ratio of 18:5 (Table 1).
Twenty-one patients (91.3%) were symptomatic, most
commonly with abdominal pain (n = 13) and symptoms
due to obstruction, including fullness and vomiting
(n = 11).

Eighteen patients underwent the PD procedure for
primary cancer and 5 for gastric remnant cancer follow-
ing previous Billroth I gastrectomy. Of the 5 patients
with gastric remnant cancer, 4 had undergone distal
partial gastrectomy for gastric cancer. Two of these
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patients had early cancers, and the other 2 had ad-
vanced disease. The disease-free intervals were 1.5 and
6 years for those with advanced cancers and 8 and 10
years in those with early cancers. The fifth patient had
had a partial gastrectomy for a benign gastric ulcer 30
years previously.

Operative data

The median operating time for PD was 8h (range,
6-13h), with a blood loss of 1600m! (700-16000ml).
The median length of postoperative hospital stay was 37
days (range, 25-92 days). Regarding extent of gastrec-
tomy, patients with primary cancer (n = 18) underwent
a distal gastrectomy and those with gastric remnant can-
cer (n = 5) underwent a completion gastrectomy. As to
extent of lymph node dissection, 14 patients underwent
D2 lymphadenectomy and 9 underwent D3. In 9 pa-
tients, a combined resection of the colon was performed
because of direct infiltration of the mesocolon (Table
1). Two patients underwent a partial hepatectomy be-
cause of a direct invasion of the liver. Modified Child’s
method was selected for a reconstruction for all pa-
tients. Two patients received postoperative adjuvant
chemotherapy of 5-fluoruracil (5-FU) after surgery.

Pathology

Resection specimens from all patients revealed adeno-
carcinoma of gastric origin. In 7 patients, infiltration of
the pancreatic head could not be confirmed histopatho-
logically. Regarding site of tumor, 18 primary tumors
involved the antrum, and 11 of these tumors extended
into the duodenum.

Incurable factors, including pN3, peritoneal dissemi-
nation, and positive lavage cytology were found in eight
patients (Table 1). No patient in this series had a vis-
ceral metastasis. In 6 patients, pN3 was found. These
patients had been considered as negative for pN3 intra-
operatively, but the finding was changed to positive
by pathological examination postoperatively. Of these
6 patients, 2 also had positive lavage cytology. Two
patients had positive lavage cytology and peritoneal
dissemination synchronously; the peritoneal dissemina-
tion was a single nodule that was removed easily at
operation.

Seventeen patients developed recurrences. The most
common recurrence sites were nodal, in 11 patients,
followed by liver, in 6; peritoneum in 1; lung in 1, spleen
in 1, and unclear, in 2.

Morbidity and mortality

Postoperative complications were seen in 17 patients
(73.9%; Table 2). Panereatic-fistula—was the most

Table 2. Postoperative morbidity

n

Postoperative morbidity
Pancreatic fistula

17 (73.9%)
10 (43.5%)

Abdominal abscess 3 (13.0%)
Anastomotic or jejunal stenosis 3 (13.0%)
Cholangitic infection 3 (13.0%)
Anastomotic leakage 2 (8.7%)

Table 3. Survival of patients with tumor invading the pancre-
atic head

Median - 5-Year survival
survival rate
n (months) (%)
Overall 195 10 13.6

No resection 44 7 0

Resection 151 12 17.7
>R0 83 8 7.9
RO 68 21 29.3
Not PD 45 22 28.1
PD 23 17 343

No resection, Patients who underwent only exploration or bypass
operation; not PD, patients who underwent RO resection but received
a lesser pancreatic resection than PD

common. All patients who developed this complication
recovered, after receiving drainage and continuous
irrigation, using double-lumen drainage tubes. No
operation-related death occurred in this series.
Regarding the long-term postoperative morbidity,
body weight at 12 months was maintained within 10%
of the preoperative weight in all patients who lived for
more than 1 year. Serum albumin levels were not de-
creased. However, two patients who underwent PD
with completion gastrectomy required total parenteral
nutrition (TPN) at home, for 1 and 3 years, respectively,
after discharge from hospital, because of malnutrition.
Postoperative pancreatic endocrine function was ad-
equate in all patients, but three patients required pan-
creatic exocrine enzyme support postoperatively.

Survival

In the 195 patients with tumors invading the pancreatic
head, the 5-year survival rate was 13.6%. Of these 195
patients, the 68 patients who underwent an R0 resection
showed a better survival outcome, with a S-year sur-
vival of 29.3%. In patients who had RO resections,
there was no significant difference in survival between
patients who underwent PD and those not receiving PD
(Table 3).

In the 23 PD patients, the median follow-up time was
13 months (range, 4-182 months). The status of the
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Fig. 2. Survival curves of patients undergoing pancreatico-
duodenectomy (PD). The overall 5-year survival rate and
the median survival of the 8 patients with incurable factors
were 0% and 6 months, respectively, and these values in the
15 patients without incurable factors were 47.4% and 26
months (P = 0.035)

patients was as follows: no evidence of disease, 3; alive
with disease, 3; dead of other causes, 3; and dead of
disease, 14. The overall 5-year survival rate was 34.3%.
The 5-year survival rate and the median survival of the
8 patients with incurable factors (pN3, positive lavage
cytology, and peritoneal dissemination) were 0% and
6 months respectively, while these values in the 15
patients without incurable factors were 47.4% and 26
months (Fig. 2). Four patients have survived for more
than 5 years.

Discussion

In our data, of 195 patients with tumors invading the
pancreatic head, 23 (12%) underwent PD. This proce-
dure has been rarely performed because of high mor-
bidity and mortality rates. Prior to the 1990s, there had
been only a few reports about this procedure [2-4].
Recently, with current advances in operative tech-
niques, nutritional support, and antibiotics, some favor-
able results have been reported [5-11]. Ohashi [9]
reported a large number of patients (145) undergoing
this procedure. The 5-year survival rate of patients un-
dergoing PD in that study was 6%, and it was approxi-
mately equal to the result for patients undergoing more
than RO resection in our data. Thus, it is inferred that
Ohashi’s subjects included patients with far-advanced
tumors that could not be removed by this procedure.
With proper indications, PD could account for 10% of
surgeries for tumors invading the pancreatic head, and
the number of patients who would have this procedure
would be around 30, even at a large institution.

M. Saka et al.: Pancreaticoduodenectomy for gastric cancer

In our study, tumor infiltration of the pancreatic head
could not be confirmed in 7 patients (30%) histopa-
thologically. Such patients, theoretically, could have
avoided this procedure; however, inconsistency be-
tween macroscopic and microscopic findings of infiltra-
tion has been reported to be 30%-50%, often because
of inflammatory reactions surrounding the tumor {8,12].
Even if the latest diagnostic modalities, such as com-
puted tomography (CT), magnetic resonance imaging
(MRI), and endoscopic ultrasound (EUS) are used, it is
very difficult to distinguish between inflammatory reac-
tions and tumor infiltration before operation. Intra-
operative ultrasound could be more helpful than these
modalities, but it was not used in any patients in the
present series. It seems that inconsistency at a level of
around 30% is unavoidable at present.

Morbidity after PD was in Ohashi’s study [9] 51.6%
and 37.8% in that of Shchepotin et al. [11]. Regarding
mortality, these authors reported rates of 6.3%, and
10.8%, respectively. Buchholtz et al. 1] recommended
that PD should not be performed for gastric cancer
because of an unacceptable risk, with no greater degree
of palliation. The morbidity rate in our series (73.9%)
was higher than the rates in these previous reports
[9,11], to be sure. However, the operative mortality rate
was 0% and all surviving patients could resume a regu-
lar life. Pancreatic fistula was the most common compli-
cation in this series. This is critical, as it may lead to
intraabdominal abscess and rupture of arterial aneu-
rysm. This complication was diagnosed by the detection
of infectious drain discharge with a high concentration
of amylase (>100001U/1). For the early detection of
pancreatic fistula, the concentration of amylase in the
drain discharge is checked routinely after PD. When
pancreatic fistula has developed, continuous drainage
is performed, initially. If there is infection, continuous
irrigation, using double-lumen drainage tubes, is done.
To achieve better control of this complication, the
medical staff including not only the surgeon but also
nursing staff, have to be skilled at careful drain manage-
ment. Therefore, this procedure should be performed
only at institutions where PD for pancreatic cancer is
frequently performed.

No patient in our series developed diabetes mellitus
after PD, and only three required pancreatic exocrine
enzyme support postoperatively. However, after PD
with completion gastrectomy, two patients required
TPN at home for a long period because of malnutrition.
Total gastrectomy combined with PD should be con-
sidered very carefully, as nutritional problems may be
severe.

The overall prognosis of patients with tumors invad-
ing the pancreatic head was poor; however the 5-year
survival rate of patients undergoing RO resection was
about 30% in this series. In the patients with RO resec-
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tions, there was no significant difference in survival be-
tween those requiring PD and those not requiring PD.
Thus, to achieve RO resection is an important objective,
irrespective of whether or not PD is performed.

Ajisaka et al. [5] and Shchepotin et al. [11] reported
that the S-year survival rates of patients undergoing PD
were 35% and 17%, respectively. In a study of 26 pa-
tients undergoing PD combined with right hemicolec-
tomy, Yonemura et al. [10] reported that the S-year
survival rate of 13 patients with tumors infiltrating the
pancreatic head was 55%. In our series, the 5-year sur-
vival rate for such patients was 34.3%. In PD patients
without incurable factors, the 5-year survival rate was
higher, at 47%, and 4 patients have survived for more
than 5 years. Careful application of the PD procedure
can achieve improved survival outcome. Kodama et al.
[13] and Habu et al. [14] mentioned that a small amount
of peritoneal dissemination and limited liver metastasis,
respectively, were not contraindications for PD. How-
ever, most patients in the present series who had incur-
able factors died of the disease soon after operation.
Incurable factors, such as pN3, positive lavage cytology,
peritoneal dissemination, and visceral metastasis,
should be regarded as a contraindication for PD.

In summary, the results after PD for patients with
advanced gastric cancer with tumors invading the pan-
creatic head were acceptable from the aspects of mor-
bidity, mortality, and survival benefit. If an RO resection
can be achieved by PD in such patients, this procedure
should be performed. Patients with incurable factors
should not be considered for PD. The combination of
PD and total gastrectomy should be considered with
caution.
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SELECTION AND TECHNIQUES OF SURGICAL PROCEDURES BASED
ON THE MODE OF CANCER SPREAD OF RECTAL CANCER

Yoshihiro Moriya
Division of Colorectal Surgery, National Cancer Center Hospital, Tokyo, Japan

The author reviewed recent results of Japanese and international studies on preoperative staging, pathol-
ogy of bisopied specimens, sentinel node navigation surgery, and single tumor cells in rectal cancer. Preopera-
tive staging with high accuracy is possible using high spatial MRI imaging. Examination of circumferential re-
section margins is incompatible with that of lymph nodes. Intersphincteric resection can be an alternative to ab-
dominoperineal resection for selected rectal tumors located at the anorectal junction without compromising the
chance for cure. Although information on sentinel node navigation surgery and isolated single cells has accumu-
lated, the selection of surgical procedures should not be based on these investigations. We emphasize that mul-
tiinstitutional clinical trials of adjuvant chemoradiotherapy and surgical treatment are indispensable for devel-

oping treatments for rectal cancer in Japan.
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