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Table 6. Summary of the seven reports investigating the relationship between the prognostic impact of LNR and the number of LNs examined in colorectal cancer

patients
Prognostic
Median Proportion impact of

First no. of of patients Median LNR in
author Study Location LNs with low positive Median patients with
(year)®® design Cases of tumor Stage  Curability  examined LN count LN LNR LNR cutoff value low LN count Country
Berger Multiple 3411 Colon ILLIIT  Curative 11 ND ND ND 0.05,0.2,and 0.4 Not significant ~ USA
(2005Y center (based on quartile)
Wang Multiple 24447  Colon II1 Curative ND 39.26% ND ND 0.071, 0.25, and 0.50 Significant USA
(2008)*® center (10 or (based on quartile)

fewer)
Peschaud Single 307  Rectum -1 Curative 22 (mean) 19.20% ND 0.10 0,0.07 and 0.2 Significant France
(2008)* center (11 or (mean)

fewer)
Rosenberg  Single 3026 Colorectal I-IV Not 16 17.60% 2.6 0.14 0.17,0.41, and 0.69 Signiticant German
(2008)* center curative (11 or (mean) (mean) (based on

(RO: fewer) Classification and
T7.4%) regression trees
technique)

Park Single 318 Colon III Curative 24 (mean) 18.6% ND 0.19 0.06, 0.12, and 0.24 Not significant Korea
(2009)* center (11 or (based on quartile)

fewer)
Vacearo Single 362 Colon III Curative 20 Less than 2 0.11 0.06,0.12, and 0.25 Significant Argentina
(2009)* center 10% (based on quartile)

(10 or

fewer)
Present Single 266  Colorectal  III Curative 14 342% 2 0.16 0.20 (based on ROC Not significant  Japan
study center (11 or analysis)

fewer)

ND, not described; ROC, receiver operating characteristic
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proportion of patients with a low LN count varied
widely across studies. Thus, no clear tendency was
reflected in the results. Although two conflicting studies
comprised very large populations,™ these series were
multiple-center analyses that used registry-based data.
These results may have been highly influenced by dif-
ferences in surgical techniques, pathological thorough-
ness, and LN isolation techniques across institutions. By
contrast, the influence of the degree of surgical and
pathological variability may be minimized in single-
center analyses. Five reports, including the present study,
were single-center analyses®*** Although three of
these reports concluded that the prognostic value of the
LNR was independent of the number of LNs exam-
ined,***® two of these three reports included node-neg-
ative patients.*" The prognostic impact of the LNR for
populations including node-negative patients differs
from that of a node-positive population, because the
LNR of all node-negative patients is zero, and these
patients have a relatively good prognosis. Of the three
reports with a fully node-positive population, including
the present study,** only one concluded that the prog-
nostic impact of the LNR was independent of the LN
count.* In this report, the median number of LNs exam-
ined was 20 and the proportion of patients with a low
LN count (11 or fewer LNs examined) was extremely
low, at fewer than 10%. Therefore, from this study the
prognostic impact of the LNR in patients with low LN
count could not be determined. From single-center
analyses, therefore, the study by Park et al.* and the
present study concluded that the prognostic impact of
the LNR was not significant in patients with 11 or fewer
LNs examined in fully node-positive populations. This
review suggests that the prognostic impact of the LNR
is not significant in node-positive populations with a low
LN count when the influence of surgical and pathologi-
cal variability is minimized.

The present study had several limitations, and there-
fore this finding should be considered with caution.
First, both the present study and that of Park et al. had
a relatively small sample size. Second, although no sta-
tistically significant difference in the frequency of the
application of adjuvant chemotherapy was observed
between the LNR groups, we cannot deny the influence
of the variations in the regimens used for adjuvant che-
motherapy. In addition, the cutoff value of the LNR
varied across studies, as shown in Table 6. The optimal
LNR cutoff value has not yet been determined. In the
present study, to divide the study population into two
groups, we used the two LNR cutoff values that were
determined by the quartile-based classification, which is
a well described method, and the ROC analysis. Better
prognostic separation was observed when we used the
LNR cutoff value determined by the ROC analysis
(data not shown) and hence, we used this value of 0.20

M. Shimomura et al.: Prognostic Value of LNR

for classification, as described by Galizia et al.” Further
examination is required to determine the optimal cutoff
value of LNR. Even with these limitations, however, our
findings suggest that a powerful prognostic separation
can be obtained using the LNR after exclusion of
patients with a low LN count. Therefore, we conclude
that the LNR can be used to predict survival in patients
with stage ITI colorectal cancer, especially when an ade-
quate number of LNs is examined.

Conclusions

The LNR is an important predictive factor for cancer
recurrence in patients with stage IIl colorectal cancer.
A stronger prognostic separation can be observed by
the simultaneous application of the LNR and the new
TNM system, especially for patients with stage IIIB
disease. The LNR can predict cancer recurrence and
survival in patients with stage III colorectal cancer,
especially when 12 or more LNs are examined. From
this point of view, we support the consensus that defines
12 LNs as the quality measure of surgical and pathologi-
cal performance. To clarify the real prognostic value of
the LNR, multiple-center analyses with a large popula-
tion are required. Surgeons should strictly follow the
guidelines for adequate lymphadenectomy, and an ade-
quate examination is necessary to retrieve as many LNs
as possible from the specimen to minimize the influence
on the number of LNs examined across institutions.
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ABSTRACT

Background/Aims: We compared the results
of laparoscopic resection of colon. cancer between
patients 75 years or older and those 64 years or
younger, to- confirm whether this procedure is
warranted in elderly patients.

Methodology: The study group was comprised
of patients with stage I to III colon cancer treated
by laparoscopic surgery from 1995 through 2006.
Oncologic outcomes were compared between 74

were matched for gender, tumor location and path-
ological tumor-node-metastasis (TNM) stage.

Results: In patients with stage I or II disease,
the disease-free survival rate and overall surviv-

patients 75 years or older (elderly group) and 74 - long-term oncologic outcomes were ‘similar in eld-

patients 64 years or younger (younger group) who .

al rate were similar in the elderly group (100%
and 100%, respectively) and the younger group
(95.6% and 95.8%, respectively). In patients with
stage III disease, the disease-free survival rate
and overall survival rate were also similar in the
elderly group (76.7% and 88.5%, respectively)
and the younger group (88.56% and 88.5%, respec-
tively).

Conclusions: Postoperative comphcatlons and

erly patients and younger patients with colon can-
cer who underwent laparoscopic colectomy in our
hospital. These results demonstrate that laparo-
scopic resection of colon cancer is Warranted in.
patients 75 years or older. ‘

INTRODUCTION

Laparoscopic colectomy was first performed in
1990, and its indication range has been extended
from early to advanced cancer. The increased use of
laparoscopic surgery is attributed to several distinct
advantages over open surgery, such as less postop-
erative pain, a lower risk of postoperative ileus, a
shorter postoperative hospital stay, and earlier re-
covery and return to social activities, i.e. a better
postoperative quality of life (1-3). Aging is generally
a risk factor for surgery. In elderly patients, sur-
gery carries increased risks of serious postopera-
tive complications and operative mortality because
of age-related declines in physical function and re-
serve capacity and the presence of various under-
lying diseases. Once complications occur, elderly
patients are at risk for the development of multiple
organ failure. They therefore require a careful as-
sessment of the indications for surgery, selection of
surgical procedures and close perioperative man-
agement (4). Conventional open surgery in elderly
patients may prolong the hospital stay, as well as
increase mortality and morbidity (5-8). We believe

Hepato-Gastroenterology 2011; 58:1200-1204
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that elderly patients should undergo minimally in-
vasive, laparoscopic colorectal surgery.

Since 1995, we have performed laparoscopic
colorectal surgery in more than 800 patients with
colorectal cancer in our hospital. To date, few stud-
ies have evaluated the safety and invasiveness of
laparoscopic surgery specifically in elderly patients
(9-13). Short- and long-term outcomes of laparo-
scopic surgery in elderly patients with colon cancer
remain unclear owing to the lack of large, rand-
omized control studies. To gain insight into these
problems, we performed a matched case-control
study to compare short- and long-term outcomes be-
tween patients 75 years or older (elderly group) and
patients 64 years or younger (younger group) who
underwent laparoscopic surgery for colon cancer.
Our ultimate goal was to determine whether lapar-
oscopic surgery is warranted in elderly patients.

METHODOLOGY

Among 344 patients who underwent laparoscopic
surgery for colon cancer from April 1995 through De-
cember 2006, we studied 74 elderly patients (age, =75
years) and 74 younger patients (age, <64 years) who



Laparoscopic Surgery in Elderly Patients

Hepato—Gastroenterology 58 (2011) 1201

were matched for gender, tumor location, and patho-
logical tumor-node-metastasis (TNM) stage. Patients
with ileus (no response to decompression) and those
who did not give informed consent for laparoscopic
surgery were excluded from the study. The indica-
tions for laparoscopic surgery were assessed in all
patients on the basis of the results of barium enema
examination, colonoscopy, abdominal ultrasonogra-
phy and computed tomography (CT) of the chest and
abdomen. From 1995 through 2000, the indications
for laparoscopic surgery were generally restricted to
early cancer. Subsequently, the indications for lapar-
oscopic surgery were extended to include advanced
cancer without multiple-organ invasion. The tech-
nique for laparoscopic surgery is described in detail
elsewhere (14). Briefly, a 12mm trocar was first placed
in a small sub-abdominal incision (3-4cm), and a Lap
Disc (70x70mm; Johnson and Johnson) was placed
on the upper abdomen. The abdomen was insufflated
with carbon dioxide at a mean pressure of SmmHg/h.
Three or four 5mm trocars were then placed using a
5mm scope. Postoperative follow-up examinations in-
cluded the measurement of serum carcinoembryonic
antigen levels (at 3-month to 1-year intervals), chest
and abdominal CT (at 6-month intervals), and colon-
oscopy (at 1-year intervals), in addition to routine
outpatient visits. Recurrent disease was assessed
on the basis of the results of diagnostic imaging and
clinical, laboratory, and histopathological examina-
tions. Statistical analysis was performed with the
use of chi-square test and Mann-Whitney U test. A
p-value of less than 0.05 was considered to indicate
statistical significance. Disease-free survival rates
and overall survival rates were estimated according
to the Kaplan-Meier method. The log-rank test was
used to compare these values between the groups.

RESULTS

As for the demographic characteristics of the
patients, age (p<0.001) and the American Society
of Anesthesiologists (ASA) score (p=0.001) were
significantly higher in the elderly group than in the
younger group. The median follow-up period did
not significantly differ between the elderly group
(76 months) and the younger group (66 months)
(Table 1). Conversion from laparoscopic surgery to
open surgery was not necessary in either group.

Operation time and intraoperative blood loss
did not significantly differ between the groups. The
median hospital stay after surgery also did not sig-
nificantly differ between the elderly group (10 days)
and the younger group (9 days). The incidence of
postoperative complications was similar in the eld-
erly group (11% [8/74]) and the younger group (9%
[7/74]) (Table 2).

Postoperative recurrence developed in 18%
(13/74) of the patients in the elderly group, as
compared 9% (7/74) of those in the younger Group
(Table 3). This difference was not significant. In
patients with stage I or II tumors, the disease-free
survival rate and the overall survival rate were
100% and 100%, respectively in the elderly group

and 95.6% and 95.8%, respectively in the younger
group, indicating no significant difference in long-
term outcomes between the groups (Figure 1). In
patients with stage III tumors, the disease-free
survival rate and the overall survival rate in the
elderly group were 76.7% and 88.5%, respectively,
and 88.5% and 88.5%, respectively in the younger
group, indicating no significant difference in long-
term outcomes between the groups (Figure 2).

DISCUSSION
In this single-center, matched case-control,
study of patients with colon cancer who underwent

Elderly (n=74)

Younger (n = 74) p-value
Male:Female 38:36 38:36 NS
Age (years)* 58 (35-64) 79 (75-91) <0.001
Location ‘ NS
Cecum 10 10
Ascending colon 31 31
Transverse colon 5 5
Descending colon 3 3
Sigmoid colon 13 13
Rectosigmoid colon 12 12
BMI (kg/m?)* 22 (17-28) 22 (14-38) NS
ASA status <0.001
I 43 31
I 28 51
11 3 18
Tumor size (cm)* 3.6 (1-9) 3.4 (1-8) NS
Lymph nodes* 16 (2-58) 14 (4-38) NS
pT category NS
pT1 18 18
pT2 13 13
pT3 43 43
pN category NS
pNO 48 48
pN1 24 24
pN2 2 2
p TNM NS
I 28 28
1A 20 20
ITTA 3 3
IIIB 21 21
IIIC 2 2
Pt period 80 (10-145)° 66 (14-178)" NS

BMI denotes body mass index; ASA status, physical status according to
the American Society of Anesthesiologists classification; * Values are
expressed as medians (range); a, n (alive at last visit) = 80; b, n (alive

at last visit) = 66; NS, not significant.
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Younger (n=74) Elderly (n=74) p-value

Operation time (min) 195 (120-345) 190 (85-380) NS
Blood loss during operation (mL) 20 (0-720) 20 (0-325) NS
Hospital stay (days) 9 (4-26) 10 (5—44) NS
Postoperative complications

Wound infection 2 2 NS
Ileus 2 4 NS
Postoperative bleeding 1 1 NS
Others 2 1

Total 7 (9%) 8 (11%) NS

Values for operation time, blood loss volume, and hospital stay are expressed as medians (range). Values for wound infection, Ileus
and postoperative bleeding represent the number of events; NS, not significant.

Recurrence site Younger (n=74) Elderly (n=74) p-value
Liver 2 5 NS
Lung 1 3 NS
Peritoneum 3 1 NS
Lymph node 1 3 NS
Anastomosis 0 1 NS
Total 7 13 NS

NS denotes not significant

laparoscopic surgery, the ASA score differed signifi-
cantly between the elderly group and the younger
group. Nonetheless, there were no significant dif-
ferences between the groups in the median hospital
stay, postoperative complications, the rate of post-
operative recurrence, and long-term outcomes.

In elderly patients, open colorectal surgery has
been linked to increased mortality due to postoper-
ative complications, whereas overall survival rate
according to disease stage was found to be similar
in elderly and younger patients (15-18). Reduced
surgical invasion may lead to fewer and less severe
postoperative complications, as well as prompter

recovery. Minimally invasive laparoscopic surgery
is thus considered to offer important advantages
over open surgery for elderly patients. All studies
evaluating laparoscopic colectomy in elderly pa-
tients have demonstrated several advantages of
this technique over open surgery (5-13). Hester et
al. (19) studied short- and long-term outcomes after
laparoscopic resection for colorectal cancer in 101
patients 80 years or older. The median age was 83
years (range, 80-95 years). There were no intraop-
erative complications, and the overall postoperative
morbidity rate was 17%. The incidences of wound
infection and cardiopulmonary complications were
low. The overall postoperative mortality rate was
3%. There was no association between operative
mortality the ASA score. The 5-year overall sur-
vival rate was 51%. These results are similar to
our findings. Because laparoscopic surgery is asso-
ciated with low postoperative morbidity and good
outcomes, we believe it should be recommended for
elderly patients.

Elderly patients have a high rate of mortal-
ity from cardiovascular causes and a high rate of
respiratory complications after open surgery for
colorectal cancer (6,7). In one study, 55% of deaths
were caused by surgery-related cardiopulmonary

FIGURE 1 (A) Comparison of the disease—free survival rates in patients with stage I or Il colon cancer between the laparoscopic colectomy with eld—
erly group and the laparoscopic colectomy with younger group. (B) Comparison of the overall survival rates in patients with stage | or If colon cancer
between the laparoscopic colectomy with elderly group and the laparoscopic colectomy with younger group.
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FIGURE 2 (A) Comparison of the disease—free survival rates in patients with stage Ilf colon cancer between the laparoscopic colectomy with elderly
group and the laparoscopic colectomy with younger group. (B) Comparison of the overall survival rates in patients with stage Il colon cancer be—
tween the laparoscopic colectomy with elderly group and the laparascopic colectomy with younger group.

complications (6). In our study, however, there
were no cardiac complications or deaths after
laparoscopic surgery in the elderly group, similar
to the results of a study by Law et al., which re-
ported one death among patients who underwent
laparoscopic colectomy (11).

The elderly group in our study included patients

75 years or older because the World Health Organi-
zation uses this cutoff point to define “late elder-
ly” persons. The ASA score was class II or higher
in a significantly higher proportion of patients in
the elderly group (88%) than in the younger group
(42%). In our study, no elderly patient died during
surgery, and the ASA score was not associated with
operative mortality or the length of the hospital
stay. Most notably, the 5-year survival rate in the
elderly group was 100% in patients with stage I or

REFERENCES
1.

Wexner SD, Cohen SM, Johansen OB, Nogueras JdJ,
Jagelman DG: Laparoscopic colorectal surgery: a pro-
spective assessment and current perspective. Br J Surg
1993; 80:1602-1605.

Milson JW, Bohm B, Hammerhofer KA, Fazio V,
Steiger E, Elson P: A prospective randomized trial com-
paring laparoscopic versus conventional techniques in
colorectal cancer surgery: a preliminary report. J Am Coll
Surg 1998; 187:46-54.

Lacy AM. Garcia-Valdecasas JC. Delgado S. Cas-
tells A. Taura P. Pique JM. Visa J: Laparoscopy-As-
sisted colectomy versus open colectomy for treatment of
non-metastatic colon cancer: a randomized trial. Lancet
2002; 35:2224-2229.

Rosenthal RA, Kavic SM: Assessment and management
of the geriatric patient. Crit Care Med 2004; 32:592-5105.
Isbister WH: Colorectal Surgery in the elderly: an audit of
surgery in octogenarians. ANZ J Surg 1997; 67:557-561.
Fielding LP, Philips RK, Hittinger R: Factors influ-
encing mortality after curative resection for large bowel
cancer in elderly patients. Lancet 1989; 1:595-597.
Payne JE, Chapuis PH, Pheils MT: Surgery for large
bowel cancer in people aged 75 years and older. Dis Colon
Rectum 1986; 29:733-737.

Puig-La Calle J Jr, Quayle J, Thaler HT, Shi W, Paty
PB, Quan SHQ, Cohen AM, Guillem JG: Favorable
short-term and long-term outcome after elective radical
rectal cancer resection in patients 75 year of age or older.
Dis Colon Rectum 2000; 43:1704-1709.

I disease and 76.7% in those with stage III disease.
Their results compare favorably with those of other

studies in general patients with colorectal cancer
(1-3).

In elderly patients with colon cancer, accurate

risk assessment before surgery requires close co-
operation with internists as well as members of
the surgical team, including anesthesiologists
(20,21). Further technological advances in laparo-
scopic surgery and increased experience among
surgeons will most likely promote the use of
laparoscopic procedures for the treatment of colon
cancer in elderly patients. The results of future,
multicenter, prospective clinical trials are expect-
ed to establish laparoscopic surgery as a safe and
effective procedure for elderly patients with colon
cancer.

10.

11.

12.

13.

14.

15.

16.

Tan KY, Kwamura Y, Mizokami K, Sasaki J, Tsuji-
naka S, Maeda T, Konishi F: Colorectal surgery in octo-
genarian patients—outcomes and predictors of morbidity.
Int J Colorectal Dis 2009; 24:185-189.

Sklow B, Read T, Birnbaum E, Fry R, Fleshman J:
Age and type of procedure influence the choice of patients
for laparoscopic colectomy. Surg Endos 2003; 17:923-929.
Tuech JJ, Pessaux P, Rouge C, Regenet N, Berga-
maschi R, Arnaud J-P: Laparoscopic vs. open colectomy
for sigmoid diverticulitis: a prospective comparative study
in the elderly. Surg Endosc 2000; 14:1031-1033.
Iroatulam AJ, Chen HH, Potenti FM, Parameswaran
S, Wexner SD: Laparoscopic colectomy yields similar
morbidity and disability regardless of patient age. Int J
Colorectal Dis 1999; 14:155-157.

Delgado S, Lacy AM., Garcia Valdecasas JC, Balague
C, Pera M. Salvador L, Momblan D, Visa J: Could age
be an indication for laparoscopic colectomy in colorectal
cancer? Surg Endosc 2000; 14:22-26.

Nakamura T, Kokuba Y, Mitomi H, Sato T, Ozawa
H, Thara A, Watanabe M: New technique of laparoscop-
ic colectomy with the lap disc and a 5-mm flexible scope.
Surg Endosc 2006; 20:1501-1503.

Stewart BT, Stitz RW, Lumley JW: Laparoscopically
assisted colorectal surgery in the elderly. Br J Surg 1999;
86:938-941.

Stocchi L, Nelson H, Young-Fadok TM, Larson DR,
Ilstrup DM: Safety and advantages of laparoscopic vs
open colectomy in the elderly: matched-control study. Dis

—273—



1204

Hepato—Gastroenterology 58 (2011)

T Nakamura, H Mitomi, W Onozato; etal.

17.

Colon Rectum 2000; 43:326-332.

Law WL, Chu KW, Tung PH: Laparoscopic colorectal
resection: a safe option for elderly patients. J Am Coll
Surg 2002; 195:768-773.

18. Vignali A, Di Palo S, Tamburini A, Radaelli G Ors-

19.

enigo E, Staudacher C: Laparoscopic vs. open colecto-
mies in octogenarians: a case-matched control study. Dis
Colon Rectum 2005; 48:2070-2075.

Cheung HY, Chung CC, Fung JT, Wong JC, Yau KK,
Li MK: Laparoscopic resection for colorectal cancer in oc-

—274—

20.

21.

togenarians: results in a decade. Dis Colon and Rectum
2007; 50:1905-1910. '
Tekkis PP, Poloniecki JD, Thompson MR, Stama-
takis JD: Operative mortality in colorectal cancer: pro-
spective national study. BMdJ 2003; 327:1196-1201.
Haga Y, Ikei S, Wada Y,Takeuchi H, Sameshima H,
Kimura O, Furuya T: Evaluation of an estimation of
physiologic ability and surgical stress (E-PASS) scoring
system to predict postoperative risk: a multicenter pro-
spective study. Surg Today 2001; 31:569-574.



