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Fig. 1. Overall survival curves of the entire
patient population by treatment groups in
the Dutch trial.
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modest survival benefit, this study cannot be considered
as solid evidence for the superiority of D2 over D1 dissec-
tion. '

Results of Adjuvant Chemoradiotherapy

A phase III study comparing surgery alone with
postoperative adjuvant chemoradiotherapy (CRT), the
INT0116/SWOG9008, showed a large survival benefit of
CRT for curable gastric cancer; the median survival time
of surgery alone was 27 months, compared with 36
months for CRT (18)]. The hazard ratio for death was 1.35
(95% CI 1.09-1.66; p = 0.005). In this trial, the tested arm
included curative surgery and radiation therapy of 45 Gy
with combination chemotherapy using fluorouracil and
leucovorin (5 courses of 5-day continuous infusion, in-
cluding 2 courses of concomitant administration). How-
ever, detailed analysis of the type of surgery revealed that
54 and 36% of the patients underwent D0 and D1 surgery,
respectively, while only 10% underwent D2 dissection.
Although there was no statistically significant interac-
tion between the subgroups divided by the degree of
lymph node dissection and the effect of treatment, a ben-
efit from treatment was observed only in the D0 or D1
group in the subset analysis [19]. In the retrospective de-
tailed analysis, the researchers of this study found that
surgical undertreatment clearly undermined the survival
of patients [20]. Thus this study for the first time proved
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the efficacy oflocal control by radiation for gastric cancer
and proved that limited surgery alone cannot be suffi-
cient treatment for this cancer.

The patient population enrolled in the test arm of this
study was by chance quite’similar to the population en-
rolled in a Japanese clinical trial comparing surgery alone
with surgery followed by adjuvant CTX (JCOG9206-2)
[21]. Table 3 shows the tumor and patient characteristics
of the 2 groups. Most of the prognostic factors, i.e., histo-
logical type, tumor location, age, tumor size, and, most
important, tumor depth, were reasonably comparable be-
tween the groups. Although these 2 groups were the pa-
tients of two different trials with two different treatment
methods, they are identical and therefore the treatment
results are more or less comparable. The 5-year overall
survival was 42 and 61% in the INT0116 and JCOG9206-
2, respectively. This suggests strongly that D2 surgery
alone might produce better survival than limited surgery
followed by CRT and that the effect of adjuvant CTX
might not be expected after D2 as suggested by the sub-
group analysis.

Surgical Treatment for Esophagogastric Junction
Tumors

Hulscher et al. [13] reported the results of a phase III
trial for Siewert type 1 and 2 tumors, comparing two sur-
gical approaches, a transthoracic esophagogastrectomy
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via right thoracotomy with transhiatal one. The overall
survival in the entire study population did not show sta-
tistically significant differences between the 2 groups.
However, the actual difference in the survival curves was
impressive and the overall 5-year survival rate was 29%
for the transhiatal approach and 39% for the transtho-
racic one (p = 0.38; fig. 1). In the subgroup analysis ac-
cording to the Siewert classification, the difference in
overall 5-year survival was as large as 17% (95% CI -3 to
37%) for Siewert type 1 (n = 90), while it was only 1% for
Siewert type 2 (n = 115; fig. 2) [22]. Due to the small sam-
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ple size, this study was not able to show any statistically
significant difference, but the results strongly suggest
that thorough mediastinal dissection via right thoracot-
omy is needed for Siewert type 1 but not for type 2. With
higher morbidity after transthoracic dissection, the
transhiatal approach might be better treatment for Siew-
ert type 2.

Sasako et al. [23] reported the results of a phase III
trial for Siewert type 2 and 3 tumors, comparing a left
thoraco-abdominal approach versus a transhiatal one.
All these tumors were diagnosed to have esophageal in-
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Table 3, Comparison between the INT0116 study and JCOG9206-2 study

IT0116/SWOG9008 JCOG9206-2
Surgery (D0/1/2), % 54/36/10 4/67/33
Adjuvant Rad (45 Gy)+CX (5FU+LV) CDDP+5FU+UFT (50%), none (50%)
Number of patients 281 (tested arm) , 268 (control = 133, tested = 135)
Tumor location A (53%), Corp (24%), cardia (21%), multifocal (2%) L (319%), M (32%), U (28%), wide (9%)
pT (T1/T2/T3/T4) 14/74/175/18 5/87/165/11
Proportion of T3/4, % 69 66
Node positive, % . 85 .72
TRD 3(1.1%) 4(1.5%)
Overall survival (5 years), % 42 control 61, tested 62

Rad = Radiation; CX = chemotherapy; LV = leucovorin; 5FU = 5-fluorouracil; CDDP = cis-diamminedichloroplatinum; UFT =
uracil-ftegafur; A = antrum; Corp = gastric body; L = dista] one third; M = middle one third; U = upper one third; wide = wide spread;
TRD = treatment-related death.
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vasion of 3 cm or less. They clearly demonstrated that
there was no survival benefit from the left thoraco-ab-
dominal approach which was accompanied by a much
higher morbidity and more remarkable deterioration of
pulmonary function than the transhiatal approach. The
subgroup analysis showed no survival benefit for both
Siewert type 2 and 3. Especially for Siewert type 3, the

—
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Cancer: Results From a Randomized Control Trial
Comparing D2 and Extended Para-aortic D3
Lymphadenectomy (JCOG9501)
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Background: The impact of overweight on the outcome of gastrectomy with lymphaden-
ectomy is controversial, and data from a well-controlled, randomized study are needed to
identify a possible relationship.

Methods: We used data from 523 patients registered for a prospective randomized trial
comparing D2 and extended para-aortic D3 lymphadenectomy to compare the effects of body
mass index (BMI) and the extent of lymphadenectomy for the development of general or
major surgical complications (anastomotic leakage, abdominal abscess, and pancreatic fis-
tula). ‘

Results: Seventy-seven patients were classified as overweight with BMI 2 25, and 38 and 39
of these patients underwent a D2 or D3 lymphadenectomy, respectively. Among the 446
patients classified as nonoverweight with BMI < 25, 225 received D2 and 221 received D3
lymphadenectomy. Surgical complications, operation time, and blood loss were statistically
significantly associated with BMI, and logistic regression analysis revealed that overweight
directly affected the occurrence of surgical complications even after considering operation time
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and blood loss as intermediate factors instead of outcome variables. Among patients under-
going D2 lymphadenectomy, being overweight increased the risk for surgical complications
and blood loss, whereas overweight was associated with only blood loss and operation time

among patients receiving D3 lymphadenectomy.

Conclusions: Overweight increased the risk of surgical complications in patients undergoing
gastrectomy both directly and indirectly through operation time and blood loss. The impact of
overweight on surgical complications was more evident in patients undergoing a D2 dissection.

Key Words: Overweight—BMI—Complication—Gastric cancer—RCT—JCOG.

The incidence of overweight and obesity has been
increasing in the general population, but the impact
of overweight on surgical outcomes is unclear. Can-
cer surgery in overweight patients often takes longer
and is associated with greater blood loss than in lean
individuals as a result of the presence of excessive fat
tissue impairing surgical procedures and lymph node
dissection. The influence of overweight on the out-
comes, e.g., surgical complications, surgical quality,
hospital stay, and prognosis, of gastrectomy with D2
lymph node dissection for patients with gastric cancer
is controversial.'”> These data were derived retro-
spectively from a single institution, but the surgical
procedures and disease stages varied.

A prospective study from multiple institutions that
use a similar surgical procedure is the ideal means to
assess the impact of overweight on surgical outcomes
and overall prognosis. A randomized trial, Japan
Clinical Oncology Group (JCOG) 9501, was laun-
ched in 1995 to explore the potential survival benefit
of extended para-aortic D3 dissection over standard
D2 dissection. This trial provided the opportunity to
prospectively evaluate collected data regarding the
effect of overweight on surgical outcome after D2 or
D3 dissection. Because a patient’s physical condition,
including body mass index (BMI), could affect
treatment indications for either D2 or D3, an obser-
vational study may not correctly compare potential

differences between groups. Thus, we used the JCOG -

data to investigate the interaction of D2/D3 dissec-
tion and overweight on surgical complications in a
randomized trial. In addition, we examined whether
overweight directly influences the occurrence of
complications or if the effects of overweight may be
mediated by associated factors, such as operation
time and blood loss.

PATIENTS AND METHODS
Between June 1995 and April 2001, a total of 523

patients registered in the JCOG9501 study were
randomly allocated to either D2 (n = 263) or D3

Ann. Surg. Oncol. Vol. 14, No. 2, 2007

dissection (n = 260) by balancing the groups
according to institution, tumor growth pattern
(expansive vs. infiltrative growth) and tumor (T)
stage (cT2b vs. ¢T3/cT4). Patients aged <76 years
with histologically proven and resectable primary
gastric carcinoma with an estimated depth of SS
(invading subserosa: c¢T2b), SE (penetrating serosa:
cT3), or SI (invading adjacent structures: cT4) were
recruited after providing informed consent as de-
scribed elsewhere.® Patients with free cancer cells by
cytological examination of peritoneal washes and
those with type 4 tumor (linitis plastica type) were
excluded.

Patients underwent appropriate gastrectomy with
systematic lymphadenectomy as allocated by the
study protocol. Perigastric lymph nodes (nodal sta-
tion nos. 1, 3, 4, 5, and 6 according to the Japanese
Classification of Gastric Cancer) and nodes at the
base of the left gastric artery (no. 7), along the
common hepatic artery (no. 8) and at the base of the
splenic artery (no. 11) were routinely resected. Lymph
nodes along the hepatoduodenal ligament and behind
the pancreatic head (nos. 12 and 13) were resected
when the primary lesion was located in the lower
third of the stomach. Lymph nodes along the left side
of the cardia (no. 2), within the splenogastric liga-
ment (no. 4sa) and at the splenic hilum (no. 10), were
resected with the spleen when total or proximal gas-
trectomy was performed. In patients randomized to a
D3 lymphadenectomy group, para-aortic lymph
nodes from the level of the celiac trunk down to the
root of the inferior mesenteric artery (nos. 16a2 and
16bl) were dissected. The mode of reconstruction
after resection was not specified.

Information on complications (including major
surgical complications) and patient backgrounds
(including height and body weight) was extracted
from the case report forms for the trial. In this study,
anastomotic leakage, pancreatic fistula, and abdom-
inal abscess are defined as surgical complications.
Anastomotic leakage was defined as dehiscence con-
firmed by radiographic examination that used con-
trast medium. Pancreatic fistula was diagnosed if
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there was prolonged purulent discharge that con-
tained pancreatic juice from the drainage tube. In
addition, pneumonia and other complications were
evaluated as complications.

According to the World Health Organization
classification, BMI > 25 is considered as overweight
and BMI < 25 as nonoverweight.” Factors that
might affect the risk of overall and major surgical
complications, such as sex, age, tumor location,
pathological (p) T category (pT2 and pT3 vs. pT4),
extent of lymphadenectomy, type of gastrectomy,
splenectomy, and pancreatectomy were evaluated as
potential confounding factors. The difference in the
distribution of these factors between BMI < 25 and
BMI > 25 were examined by y° test. The effect of
overweight on the complications was evaluated by
odds ratio. In addition, the effect of overweight on
operating time, amount of blood loss, need for
autologous blood transfusion, reoperation, and hos-
pital death was also evaluated by odds ratio. Oper-
ating time, blood loss, and the number of retrieved
lymph nodes were divided into tertiles as previously
described® and used as binary variables by dichoto-
mizing the highest tertiles and the remaining two
tertiles because biologically meaningful cutoff points
could not be defined. In addition to the univariate
analysis, all the analyses were conducted adjusting all
the potential confounding factors by logistic regres-
sion.

To evaluate the effect of overweight on complica-
tions, logistic regression on the complications were
conducted with overweight as exposure and operating
time and blood loss as intermediate factors in addi-
tion to the other potential confounding variables.
This analysis reveals whether overweight affects
complications directly, or indirectly through these
intermediate factors.

To see the difference of the effect of overweight
between D2 and D3 dissection, all the analyses were
repeated separately for the D2 and D3 subgroups,
and these interactions were also evaluated. All sta-
tistical analyses were performed SAS software ver-
sion 8.12 (SAS Institute, Tokyo, Japan). P values less
than .05 were considered statistically significant, and
all tests were two-sided.

RESULTS

Seventy-seven patients were classified as over-
weight with BMI > 25, and 38 and 39 of these patients
underwent D2 or D3 lymphadenectomy, respectively.
In 446 patients classified as nonoverweight with BMI

TABLE 1. Backgrounds of patients according to body mass
index (BMI)

BMI < 25 BMI=225 Total

Factor (n=446) (n =77) number P value
Sex
M 301 57 358 .26
F 145 20 165
Age
<56 137 23 160 .93
5665 176 31 207
>65 . 133 23 156
Location
A (lower third) 188 29 217 .59
M (middle third) 173 33 206
C (upper third) 85 15 100
Clinical tumor stage
cT2b 161 31 192 .38
cT3 268 41 309
cT4 17 5 22
Lymph node dissection
D2 225 38 263 .86
D3 221 39 260
Type of gastrectomy i
Distal 272 48 320 .82
Total/proximal 174 29 203
Splenectomy
No 283 49 332 .98
Yes 163 28 191
Pancreatectomy
No 427 74 501 .88
Yes 19 3 22

< 25, 225 received D2 and 221 received D3 lym-
phadenectomy. Total gastrectomy was performed in

199 (38.0%) of 523 patients and proximal gastrec-

tomy in 4; the remaining patients underwent distal
gastrectomy. Splenectomy was performed in 191 pa-
tients (36.5%) and distal pancreatectomy in 22
(4.2%). The background characteristics of patients
with different BMIs are listed in Table 1. There were
no statistically significant differences in sex, age, tu-

mor location, clinical T stage, lymph node dissection,

type of gastrectomy, and incidence of combined
resection between the two groups, and the two groups
were well balanced.

In the entire sample, any complications were
identified in 128 patients (24.5%), and major surgical
complications occurred in 49 patients (9.4%). Among
overweight patients, however, the proportion devel-
oping either any or surgical complications was 35.1%
and 19.5%, respectively. When assessed by univariate
analysis, overweight statistically significantly in-
creased the risk for pancreatic fistula, abdominal
abscess, operation time, and blood loss (Table 2).
Additionally, the number of retrieved lymph nodes
was less in overweight patients. Multivariate analysis
identified that overweight was significantly associated
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TABLE 2. Effect of overweight on postoperative complications and other outcome variables”

Univariate analysis

Multivariate analysis

0dds ratio of

BMI > 25

Odds ratio of

Factors BMI < 25 BMI > 25 (95% CI) P value BMI > 25 (95% CI) P value

Operation time (min)
>297 141 36 1.90 (1.16-3.10) .01 2.24 (1.29-3.87) .004
<297 305 41 - -

Blood loss (mL)
>710 131 44 3.21 (1.95-5.26) <.001 3.74 (2.19-6.39) <.001
<710 315 33 - -

Blood transfusion
Yes 98 17 1.01 (.56-1.80) 98 1.10 (.59-2.03) 77
No 348 60 - -

No. of retrieved lymph nodes
<54 137 33 1.69 (1.03-2.77) 037 1.82 (1.06-3.14) 031
> 54 309 4 - -

Reoperation
Yes 9 3 1.97 (.52-7.44) .32 1.85 (.47-7.29) .38
No 437 74 - -

Hospital death
Yes 3 1 1.94 (.20-18.92) .56 1.96 (.20-19.50) .56
No 443 76 - -

Any complication
Yes 101 27 1.84 (1.10-3.10) 021 1.90 (1.11-3.24) 019
No 345 50 - -

Surgical complication
Yes 34 15 2.93 (1.51-5.69) .002 3.35 (1.65-6.78) <.001
No 412 62 - -

Anastomotic leak
Yes 8 3 2.22 (.58-8.56) 25 ' 2.14 (.54-8.47) .28
No 438 74 - -

Pancreatic fistula
Yes 20 10 3.18 (1.43-7.09) .005 4.18 (1.71-10.22) .002
No 426 67 - -

Abdominal abscess
Yes 19 10 3.35 (1.50-7.52) .003 3.51 (1.52-8.12) .003
No 427 67 - -

Pneumonia . .
Yes 12 4 1.98 (.62-6.31) 25 1.88 (.58-6.13) .29
No 434 73 - -

Other complication
Yes 65 11 0.98 (.49-1.95) .95 0.97 (.48-1.95) 93
No 381 66 - -

BM]I, body mass index; 95% CI, 95% confidence interval.

2 Multivariate covariables: BMI, sex, age, tumor location, clinical tumor stage, lymph node dissection, type of gastrectomy, splenectomy,

pancreatectomy.

with pancreatic fistula, abdominal abscess, operation
time, and blood loss, and the odds ratios (95% con-
fidence intervals) were 4.18 (1.71-10.22), 3.51 (1.52-
8.12), 2.24 (1.29-3.87), and 3.74 (2.19-6.39), respec-
tively. The number of retrieved lymph nodes de-
creased in overweight patients with an odds ratio of
1.82 (1.06-3.14). When operation time and blood loss
were treated as intermediate factors, the odds ratios
for the development of pancreatic fistula and
abdominal abscess decreased to 3.48 and 2.47,
respectively, but were still statistically significant.
We next analyzed the D2 (n = 263) and D3 (n =
260) dissection subgroups (Table 3). In the D2 sub-
group, overweight was significantly associated with
pancreatic fistula, abdominal abscess, and blood loss
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with odds ratios (95% confidence intervals) of 4.74 -
(1.42-15.89), 4.72 (1.49-14.99), and 2.83 (1.33-6.04),
respectively. In the D3 subgroup, only blood loss
with an odds ratio of 5.05 (2.27-11.26) and operation
time with an odds ratio of 2.27 were significantly
associated with overweight, although the interaction
P values between the D2 and D3 subgroups were not
statistically significant for any of the factors exam-
ined.

DISCUSSION

We clearly showed that overweight patients are at
increased risk for the development of organ/space
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TABLE 3. Effect of overweight on postoperative complications and other outcome variables stratified with [ymph node dissection
(D2 or D3)°

D2 subgroup (n =

263) D3 subgroup (n = 260)

Multivariate odds ratio

Multivariate odds ratio Interaction

Factor of BMI 2 25 (95% CI) P value of BMI 2 25 (95% CI) P value P value
Operation time

Operation time > 297 min 2.19 (.96-5.02) .063 2.27 (1.09-4.73) .028 95
Blood loss > 710 mL 2.83 (1.33-6.04) .007 5.05 (2.27-11.26) <.001 .30
Blood transfusion 1.73 (.70-4.26) .23 0.78 (.34-1.79) .56 .20
No. of retrieved lymph nodes <54 2.73 (1.28-5.85) .01 1.06 (.43-2.62) 9 12
Reoperation 4.2] (.64-27.61) 13 0.82 (.09-7.39) .86 .27
Hospital death 6.82 (.40-117.43) 19 NE .98 .94
Any complication 2.62 (1.23-5.61) .013 1.39 (.65-2.98) 4 25
Surgical complications 4.20 (1.59-11.10) .004 2.60 (.91-7.40) 074 Sl
Anastomotic leak 2.77 (47-16.19) .26 1.49 (.16-14.09) 73 .67
Pancreatic fistula 4.74 (1.42-15.89) .012 3.61 (.96-13.55) 057 71
Abdominal abscess -4.72 (1.49-14.99) .009 2.55 (.73-8.85) .14 48
Pneumonia 2.81 (.79-10.04) 11 NE 97 .94
Other complications 1.08 (.34-3.37) 9 091 (.37-2.23) .83 .82

BMI, body mass index; NE, not able to estimate.

“ Covariables: BMI, sex, age, tumor location, clinical tumor stage, type of gastrectomy, splenectomy, pancreatectomy.

surgical site infection (SSI) (abdominal abscess and
pancreatic fistula) complications after gastrectomy
with D2 or D3 dissection. Risk factors for the
development of SSI in abdominal surgery have been
intensively investigated. The presence of a preopera-
tive cutaneous abscess or necrosis, sutures or anas-
tomoses of the bowel, postoperative abdominal
drainage, surgical treatment for cancer, and postop-
erative anticoagulant therapy were identified as risk
factors for SSI in noncolorectal abdominal surgery.’
However, others reported that operation time was the
only statistically significant risk factor for SSI after
gastrectomy,'® and in colorectal surgery, diabetes and
a 10% weight loss were associated with SSI.'' Among
all of these studies, overweight was not identified as a
risk factor for SSI. BMI exhibited a direct relation-
ship with operation time in cholecystectomy, colec-
tomy, and unilateral mastectomy, but it was not
associated with surgical complications.'? Thus, BMI
may not directly influence the occurrence of surgical
complications or SSI in abdominal surgery, but in-
creased operation time and blood loss secondary to
BMI may be responsible for any identified negative
outcomes. However, we analyzed operation time and
blood loss as intermediate factors instead of outcome
variables, and BMI was still associated with the
development of pancreatic fistula and abdominal
abscess, as seen previously.® This fact suggests that
BMI has a direct effect on surgical complications
besides indirect effects through operation time or
blood loss.

Practically, the presence of a large amount of the
viscera may disturb drainage of exudates and coag-

ula, and excess fatty tissue may become necrotic more
easily as a result of surgical manipulation. In addi-
tion, the demarcation between pancreas and fat tis-
sues in overweight individuals is obscure because of
greater fat deposition in the pancreas.'*'* This could
also be relevant in cases of gastrectomy requiring
peripancreatic nodal dissection and mobilization of
the pancreas. These factors may contribute to the
increased occurrence of abdominal abscess and pan-
creatic fistula in overweight surgical patients.

Whites in general have a higher BMI than Japanese
individuals, and the incidence of morbid obesity is
marked and growing among patients in the United
States and Europe. The proportions of patients with
BMI = 25 and BMI > 30 in the present study were
only 14.7% and 1.0%, respectively, whereas one-third
of the U.S. population is obese (BMI > 27).'* These
differences in patients’ physique may partly explain
observed differences in mortality and morbidity be-
tween the UK Medical Research Council (MRC) and
Dutch trials and the present study.'®'” The mortality
of patients undergoing D2 dissection in the two
Western studies was 13% and 10%, whereas mor-
bidity was 46% and 43%. In contrast, we observed
only 1.3% mortality and 35.1% morbidity in over-
weight patients undergoing D2 or D3 dissection. In
addition to possible differences in patients’ physique,
experience and workload volume of surgeons are
important factors that could contribute to different
surgical outcomes.

In patients undergoing D2, but not D3, dissection,
overweight was associated with surgical complica-
tions. Although these differences were not statistically
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significant, this may be because of low statistical
power to test the interactions. In contrast, only the
odds ratios of long operation time and excessive
blood loss increased were statistically significant in
the D3 dissection group, as reported previously.® The
increased risk of complications in nonoverweight
patients in the D3 subgroup could explain these dif-
ferences. Indeed, the cumulative incidence of all
complications in normal patients was 17.8% in the D2
subgroup and 27.6% in the D3 subgroup. Thus,
greater care should be taken in performing gastrec-
tomy not only in all patients undergoing D3 dissec-
tion, but also in overweight patients undergoing D2
dissection.

The relationship between overweight and overall
prognosis in patients with cancer is an important is-
sue to resolve. The presence of excess fat impairs
precise nodal dissection and decreases the yield of
lymph nodes. In this study, the number of lymph
nodes retrieved from overweight patients was far less
compared with nonoverweight patients undergoing a
D2, but not D3, dissection. In addition to the quality

of lymph node dissection, comorbid conditions

associated with overweight, such as cardiovascular
diseases, pulmonary dysfunction, diabetes, and
hypertension, may negatively affect the prognosis of
postoperative patients.'® The relationship between
overweight and overall survival in patients with gas-
tric cancer remains controversial.'™ A conclusive
result cannot be obtained without a well-controlled
prospective study, and the final results of the
JCOGI501 trial should answer this important ques-
tion. However, the present study provides some in-
sight into this issue. .

The proportion of overweight patients in this trial
was low (14.7%). Therefore, the obtained results are
not definitely conclusive, but they clearly suggest that
caution is needed when performing gastrectomy for
gastric cancer in overweight patients. In conclusion,
overweight increased the risk of surgical complica-
tions in patients undergoing gastrectomy with lym-
phadenectomy.
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Abdominal Sacral Resection for Posterior Pelvic Recurrence
of Rectal Carcinoma: Analyses of Prognostic Factors and
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Background: Local recurrence of rectal cancer presents challenging problems. Although

abdominal sacral resection (ASR) provides pain control, survival prolongatlon and possibly
cure, reported morbidity and mortality are still high, and survival is still low. Thus, appro-
priate patient selection and adjuvant therapy based on prognostic factors and recurrence
patterns are necessary. The purpose of this study was to evaluate the results of ‘ASR for
posterior pelvic recurrence of rectal carcinoma and to analyze prognostic factors and recur-
rence patterns.

Methods: Forty-four patients underwent ASR for curative intent in 40 and palhatlve intent
in 4 cases. All but one could be followed up completely. Multivariate analyses of factors
influencing survival and positive surgical margins were conducted.

Results: Morbidity and mortahty were 61% and 2%, respectively. Overall 5- year survival
was 34%. The Cox regression model revealed a positive resection margin (hazard ratio, 10
[95% confidence interval, 3.8-28]), a local disease—free interval of <12 months (4.2 [1.8-9.8)),
and pain radiating to the buttock or further (4.2 [1.6-11]) to be independently associated with
poor survival. The logistic regression model showed that macroscopic multiple expanding or
diffuse infiltrating growths were independently associated with a positive margin (7.5 {1.4-40j).
Of the patients with recurrence, 56% had failures confined locally or to the lung.

Conclusions: ASR is beneficial to selected patients in terms of survival. To select:patients,
evaluation of the resection margin, the local disease~free interval, pain extent, and macro-
scopic growth pattern is important. To improve survival, adjuvant treatment should be aimed
at local and lung recurrences.

Key Words: Therapy—Surgery—Rectal cancer—Local

recurrence—Recurrence——Brognostlc
factor. :

Posterior pelvic recurrence'™ (PPR) of rectal car-
cinoma, which involves the sacrum and/or sacral
nerves, presents challenging clinical problems. It may
cause sacral nerve pain, perineal ulcers, fistula for-
mation, bleeding, bowel "and/or urinary tract
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obstruction, sepsis, and, finally, death.® These con-
ditions are difficult to treat, and chemotherapy pro-
vides only minimal benefits at present.
Radiotherapy may give pain relief, but its effective-
ness is limited and temporary.*® Conventional
abdominoperineal resection or local excision is only
palliative.'®"' _

In 1981, Wanebo and Marcove'' reported the
advantage of the abdominal sacral resection (ASR),
which was first described by Brunschwig and Bar-
ber'? in 1969, for PPR of rectal carcinoma. Although
published data on this operation are still limited and



