Table 3. Independent risk factors for second primary cancer (mul-
tivariate logistic regression analysis)

Factor Oddsratio  95% CI p value
Age 1.345 1.126-1.686 0.0245
Male sex 1.980 0.890-4.405 0.0938
Tumor site
Left-side colon 2.320 0.833-6.452 0.1076
Rectum 1.167 0.358-3.802 0.7986

Table 4. Frequency of the second primary cancer according to the
age of patients ’

Age Second primary  Second primary  Total
cancer + cancer -
<50 4 37 41 (9.8%)
© 50-60 4 . 95 99 (4.0%)
60-70 21 87 108 (19.4%)
>70 9 44 53 (17.0%)

Table 5. Comparison of the observed incidence and expected in-
cidence calculated using the Osaka Cancer Registry data

Observed Expected O/E 95%CI p

incidence incidence ratio value!
Overall 40 154 2.6  1.857-3.542 <0.01
Lung 8 2.5 32 1.379-6.299 <0.01
Stomach 8 3.0 27 1.164-5.315 <0.05
Liver 6 2.2 27 0.989-5.882 NS

! Poisson distribution analysis.

cer. The patients with a second primary cancer were old-
er at the time of surgery than those without a second pri-
mary cancer (p = 0.0049). Tendencies concerning the
gender and tumor site were observed; however, no statis-
tically significant difference was found (p = 0.0713 and
p = 0.0896, respectively).

Thereafter, the clinicopathological characteristics that
may influence the second primary cancer were investi-
gated using a multivariate analysis (table 3). For a multi-
variate analysis, we selected the variables for which p val-
ue was less than 0.1 by univariate analysis. A logistic re-
gression analysis revealed that age was an independent

Second Primary Cancer in Patients with
Colorectal Cancer

risk factor for second primary cancer in patients with
CRC after a curative resection with an odds ratio of 1.345
(95% confidence Interval, CI: 1.126-1.686, p = 0.0245).
Sex and tumor site were not independent risk factors.

Frequency of the Second Primary Cancer according to

the Age of Patients

We investigated the risk of metachronous second pri-
mary cancer according to age (table 4). The frequency of
second primary cancer was not so high in younger pa-
tients (less than 60 years old). However, in elderly patients
(over 60 years old), the frequency increased from 5.7 to
14.2%.

Comparison of Observed Incidence and Expected

Incidence

Data from the Osaka Cancer Registry (Osaka resi-
dents, Japan) were used to determine the epidemiological
significance of the current findings in comparison with
the normal population. The expected incidence of extra-
colorectal cancers was 15.4 in 301 CRC patients, whereas
the observed incidence was 40 in CRC patients (table 5).
The O/E ratio was 2.6 for CRC patients, which was statis-
tically significant (95% CI: 1.857-3.542, p < 0.01). An in-
vestigation of the O/E ratio in each organ revealed that
the incidence of lung and gastric cancer in CRC patients
was significantly high with O/E ratios of 3.2 and 2.7 (95%
CI: 1.379-6.299 and 1.164-5.315, p < 0.01 and p < 0.05,
respectively). However, the O/E ratio for hepatocellular
carcinoma did not show statistical significance.

Discussion

A number of population-based studies have focused
on second primary cancers occurring after cancers of the
colon and rectum [12-15]. The results of thesé studies are
varied and include a significantly increased risk of devel-
oping second cancers of the stomach, small intestine, co-
lon, rectum, kidney, bladder, prostate, thyroid, breast,
corpus uteri, ovary, brain, and gallbladder. However, the
results of these studies are inconsistent regarding second
primary malignancies after CRC. A markedly increased
risk of developing certain subsequent malignant diseases
may also have an impact on the follow-up routines, there-
by helping us to better identify the high-risk groups suit-
able for screening.

Multiple cancers may occur in an individual because
of a genetic predisposition, environmental exposure,
cancer therapy or immunological deficiency. Due to the
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remarkable improvement in cancer treatment, many can-
cer patients now survive long after treatment. Tsukuma
et al. [3] have reported that second primary cancers de-
veloped in 5,071 (2.3%) of 217,307 cancer patients among
Osaka residents. Because cancers are more likely to de-
velop in either older patients or during a long follow-up
period [4], the age at diagnosis of CRC and the duration
of the postoperative follow-up period are particularly im-
portant factors. Similarly, the incidence of cancer in male
patients is higher than that in female patients [4]. In the
present study, the CRC patients with a second primary
cancer were significantly older at the time of surgery than
those without a second primary cancer. However, no sig-
nificant difference was observed in sex or the follow-up
period between the two groups. A logistic regression
analysis was employed to exclude the possible influence
of these different backgrounds. Only the age was found
to be an independent risk factor. This analysis revealed
an approximately 1.345-fold increase in older CRC pa-
tients (95% CI: 1.126-1.686, p = 0.0245). '

It is important to compare identical populations and
also evaluate various factors such as ethnic origin and
geographic region when comparing the cancer incidence
from the registry database with a normal population. The
present study, therefore, compared the patients in this
hospital with the data of the Osaka Cancer Registry, be-
cause these data came from identical populations. The
current results demonstrated that CRC patients had a sig-
nificantly high risk of postoperative second primary can-
cer. Specifically, the frequency of lung and gastric cancer
was significantly high. Distinguishing extracolorectal
primary cancers from recurrent CRC may be difficult in
some patients. A recurrence of CRC is frequently ob-
served in the liver, lung, and local site [16]. In the current
study, postoperative liver cancer was observed in 6 pa-
tients with hepatitis-infected CRC. Five patients under-
went a surgical resection and the lesion was confirmed
histopathologically as hepatocellular carcinoma. Anoth-
er patient underwent transarterial embolization of the le-
sion because of hypervascularity, a typical feature of he-
patocellular carcinoma. Similarly, all 8 cases of postop-
erative lung cancer in the present study were solitary
lesions, and the lesions were histopathologically con-
firmed to be primary lung cancer.

HNPCC is known to cause an increased risk of cancers
of the corpus uteri, ovary, stomach, pancreas, and small
intestine [17, 18]. Therefore, it is a strong candidate for a
genetic condition underlying co-occurrence of CRC with
these other cancer types. In the current study, nine
HNPCC patients were recognized (9/301, 3.0%). Howev-
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er, no statistical difference was observed in the frequency
of HNPCC in the CRC patients with or without second
primary cancer.

The present data demonstrated that extracolorectal
cancer frequently (38 of 301 CRC patients, 12.6%) occurs
in various organs including the lung, stomach, and liver.
It is well recognized that cancers develop because of ac-
cumulated alterations of multiple responsible genes. Can-
cer-bearing patients are thus assumed to be at increased
risk of developing cancers in other organs [3, 15, 19]. The
underlying mechanisms of such spread might include en-
vironmental factors, unknown infections and genetic ab-
normalities. The p53 gene is the most frequently altered
gene in several human cancers, with mutations reported
in 50-75% of CRC, 60% of lung cancer and 50% of gastric
cancer. Furthermore, mutations in K-ras can also be de-
tected in CRC (35-42%), lung cancer (about 30%), and
gastric cancer (8%) [20-23]. However, these genes may
not entirely explain the current findings. It is possible
that several genes can mutate easily or cannot be repaired
in CRC patients. Further studies are required to clarify
the underlying mechanisms.

The current data revealed that 38 (12.6%) of 301 CRC
patients developed a second primary cancer. Second pri-
mary cancers occurred in 29 males (15.3%) among the
301 CRC patients. In contrast, 9 (8.1%) of 111 female CRC
patients developed a second primary cancer. Inlarge pop-
ulation-based studies of CRC patients, the second pri-
mary cancer risk, excluding CRC, is 3.4-7.7% in males
and 2.6-5.6% in females [13, 15, 24]. The current results
were higher than the findings of those reports. This dif-
ference may be attributed to the follow-up period. In pre-
vious studies, the follow-up periods were shorter than
our study. Cancers are more likely to develop in older pa-
tients or during a longer follow-up period [4]. In fact, in
a 95-month follow-up, Yamamoto et al. [25] reported the
frequency of multiple primary malignancies to be 17.0%
(222/1,304).

In the present study, the total incidence of postopera-
tive extracolorectal cancers in CRC patients was signifi-
cantly higher than that in the normal population, espe-
cially in lung and gastric cancer. In CRC, approximately
80% of all recurrences developed within 3 years after the
initial resection and 95% developed within 5 years [16].
As a result, the follow-up for CRC without recurrence is
generally stopped at 5 years. The current results also
demonstrate that most second primary cancers after a
resection for CRC occur within less than 5 years. How-
ever, in some patients, the second primary cancer devel-
oped after more than 5 years [26]. It is therefore consid-
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within 5 years after the initial diagnosis of CRC. How-
ever, some second primary cancers occurred more than
5 years after the initial diagnosis of CRC. Therefore, CRC
patients should receive a checkup for extracolorectal can-
cer not only during the follow-up period of CRC but also
after the follow-up period for CRC.

ered to be very dangerous that postoperative second pri-
mary cancer is followed in CRC patients with the same
follow-up system as that used for CRC patients with a first
primary cancer. CRC patients should be informed of the
high risk of a second primary cancer. CRC patients should
therefore receive a checkup for extracolorectal cancer
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ORIGINAL ARTICLE

Postoperative Complications in Elderly Patients
With Colorectal Cancer

Comparison of Open and Laparoscopic Surgical Procedures

Mitsuyoshi Tei, MD, Masataka Ikeda, MD, PhD, Naotsugu Haraguchi, MD, PhD,
Ichiro Takemasa, MD, PhD, Tsunekazu Mizushima, MD, PhD, Hideshi Ishii, MD, PhD,
Hirofumi Yamamoto, MD, PhD, Mitsugu Sekimoto, MD, PhD, Yuichiro Doki, MD, PhD,
and Masaki Mori, MD, PhD

Background: Surgery is associated with higher morbidity and mor-
tality rates in elderly patients with colorectal cancer compared with
younger patients. The aim of this study was to examine preopera-
tive evaluation for selecting operative procedure in elderly patients
with colorectal cancer.

MethodsIn: The study of all patients who underwent open surgery
(OS) or laparoscopically assisted surgery (LAS) for colorectal
cancer from January 2004 to December 2007 were aged > 71 years.
Preoperative evaluation, operative factors, morbidity, and mortal-
ity were analyzed by the Physiological and Operative Severity Score
for Enumeration of Mortality and Morbidity (POSSUM) and Pro-
gnostic Nutritional Index (PNI).

Results: A total of 129 patients were included in this study. Fifty-
one patients underwent OS, and LAS was performed on 78
patients. The morbidity rate was 51.3% (40 patients) for the OS
group and 23.5% (12 patients) for the LAS group. Three LAS
patients (5.9%) subsequently required OS. One LAS patient died
postoperatively. There were significant differences in the Operative
Severity Score (OSS) in POSSUM and PNI, but not Physiologic
Score (PS) in POSSUM, between the two groups. In the OS group,
there were significant differences in PS, OSS, and PNI between
those with or without complications, whereas in the LAS group,
OSS, but not PS or PNI, was significantly lower in those without
than in those with complications.

Conclusions: Compared with OS, LAS is associated with a lower
incidence of complications in elderly patients with colorectal cancer.
The nutritional status correlated with postoperative complications
in the OS group.

Key Words: elderly, colorectal cancer, complications, laparoscopic
surgery

(Surg Laparosc Endosc Percutan Tech 2009;19:488-492)

he number of operations conducted on elderly patients
with colorectal cancer has been increasing with the
aging of population and increased prevalence of colorectal
cancer in Japan. As it is considered that elderly patients
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tend to have more than one underlying disease, surgery is
associated with higher morbidity and mortality rates in this
age group than in the younger age group. On the other
hand, there is a certain discrepancy between chronological
age and physical age in terms of background factors, such
as heart, lung, and renal functions. Age is one of the
important factors for preoperative assessment. However, it
is necessary to evaluate preoperative conditions precisely
for the decision of optimal surgical intervention.

Compared with open surgery (OS), laparoscopically
assisted surgery (LAS) is associated with better immune
and inflammatory responses, earlier postoperative recovery,
similar cancer recurrence rate, and long-term survival.l-®
Although it was reported that advanced age is not a limiting
factor for performing LAS, most of the studies carried out
to date are retrospective,”'# and thus provide only a
limited level of evidence. In addition, the standards of
preoperative evaluations, exclusion criteria, and the defini-
tion of complications are not systematically organized. In
the this study, we examined postoperative short-term
outcome, using the Physiological and Operative Severity
Score for the Enumeration of Mortality and Morbidity
(POSSUM)!® and Prognostic Nutritional Index (PNI)!6 for
preoperative evaluation.

PATIENTS AND METHODS

The patients of this study were patients aged 71 years
and older who were consecutively scheduled for surgical
treatment for colorectal cancer at our department between
January 1, 2004 and December 31, 2007. The surgical
techniques were applied electively either laparoscopically
or through direct standard OS by 5 surgeons who were
proficient in both LAS and OS at our department. Before
April 2005, LAS was performed only for early colorectal
cancer. Subsequently, the indications for LAS were ex-
panded to include advanced colorectal cancer. Patients who
had a diagnosis of T4 tumor or Stage IV were excluded from
the indication for LAS, and the operative technique was
decided upon by the each of the surgeons who took the
preoperative state of the patients or the hopes of the patients
into account.

The medical records of the participating patients were
reviewed retrospectively and age, sex, type of opera-
tion, tumor location, and complication, were recorded.
The physiologic score (PS) of POSSUM was used for
preoperative physiologic evaluation. PS represented the
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TABLE 1. Preoperative Patients Characteristics

OS Group LAS Group
(n=178) (m=51) P

Age (y) 76 (71-93) 75.5 (71-89) NS
Sex (M/F) 43735 32/19 0.02
Tumor Location
Colon 67 43 NS
Rectum il 8
ASA Score NS
lor2 63 37
Jord 15 4
Performance Status NS
Oor1l 70 49
2> 8 2
PS in POSSUM 23 (13-39) 22 (16-35) NS
PNI 42.6 (21.9-57.1) 46.9 (36.0-60.0) < 0.0001

LAS indicates laparoscopically assisted surgery; NS indicates nonsigni-
ficant; PNI, Prognostic Nutritional Index; POSSUM, Physiological and
Operative Severity Score for Enumeration of Mortality and Morbidity; PS,
Physiologic Score; OS, open surgery.

sum score of 12 factors, including age, heart, and lung
functions. The Operative Severity Score (OSS) in POSSUM
was calculated, using 6 factors related to operative severity,
procedures, blood loss, peritoneal soiling, presence
of malignancy, and mode of surgery.!> The PNI was used
to determine the preoperative nutritional state and repre-
sented the levels of serum albumin and total lymphocyte
count of peripheral blood, as described earlier.'® Postope-
rative complications were classified according to NCI-CTC
AE version 3.0 by colorectal surgeons (webapps.ctep.nci.
nih.gov/webobjs/ctc/webhelpjwelcome_to_ctcae.htm). Operative
mortality was defined as death on the same admission or
within 30 days of surgery. Data of patients, whose operative
procedure was switched from laparoscopy to OS, were
analyzed as the LAS group by intent-to-treat analysis. All
patients were followed at least for 3 months and remained
under observation after surgery. Postoperative morbidity
and mortality of LAS group and OS group were analyzed
retrospectively.

Statistical Methods

Results are expressed as median values. Differences in
age, PS, PNI, and operative factors between the groups
were analyzed by the Mann-Whitney U test. Other factors
were analyzed by Fischer’s exact probability test. Statistical
significance was established at P < 0.05.

RESULTS

A total of 129 patients were analyzed, including 73
men and 56 women. There were 78 laparoscopically assisted
and 51 open procedures. Table 1 lists the preoperative
factors for both groups. The PS values were similar for the
two groups (OS: 23 points, LAS: 22 points). PNI was
significantly higher in the LAS group (46.9 points) than in
the OS group (42.6 points). However, there was no
significant difference between the OS group and the LAS
group in terms of the American Society of Anesthesiology
score, tumor location, and performance status.

Table 2 depicts the postoperative complications of the
2 groups. One perioperative death was recorded in the LAS
group, but no laparoscopy-related morbidity was observed.
This patient died of postoperative pneumonia because of
long steroid use for rheumatoid arthritis. The complication
rate for the entire group was 40.3%, which was similar
to the predicted morbidity rate in POSSUM of 50.4%
+ 24.2%. The complication rate for the OS group was
51.3%. This was significantly higher than the 23.5% in the
LAS group, which was within the prediction range of
POSSUM (P = 0.001).

The most common operative procedures were right
colectomy and sigmoidectomy with no differences between
the 2 groups. The operative factors are shown in Table 3.
The mean operating time was significantly longer, and
mean blood loss was significantly smaller in the LAS than
in the OS group. The conversion rate was 5.9% (3 of 51
patients) in the LAS group. The reasons for conversion
were poor general condition in 1 patient and adhesions in
2 patients. None of the conversions was due to technical
problems. Although LAS was performed only for early
colorectal cancer before April 2005, and subsequently, the
indications for LAS were expanded to include advanced
colorectal cancer, we found no significant difference
between the earlier and the latter periods in preoperative
factors, including PS and PNI (data not shown).

We also examined PS, OSS, and PNI in the OS and
LAS pgroups in terms of complications. There were
significant differences in PS, OSS, and PNI between
patients of the OS group with and without complications
(Fig. 1). In the LAS group, only OSS was significantly
lower in those without complications than in those with
complications, but there were no differences in PS and PNI
in the LAS group (Fig. 2).

Then, we carried out the univariate analysis of
preoperative and postoperative factors for postoperative
complications (Table 4). There was significant difference
between those with and those without complications in

TABLE 2. Postoperative Complications

Total Patients (n = 129) OS Group (n = 78) LAS Group (n = 51) 4
Anastomotic hemorrhage 4 (3.1) 2(2.6) 239 0.93
Anastomotic leakage 4 3.1 2 (2.6) 2(3.9) 0.93
Wound infection 29 (22.5) 25 (32.1) 4(7.8) < 0.001
Cardiac or pulmonary disease 4 (3.1 4 (5.1) 0 —
Delirium 14 (10.9) 10 (12.8) 4 (7.8) 0.28
Bowel obstruction 9(7.0) 8 (10.3) 1(2.0) 0.07
Other infection (urinary, catheter etc.) 7(5.2) 6 (7.7) 1(2.0) 0.16
Death 1(0.8) 0 12.0) —
Total complication rate 52 (40.3) 40 (51.3) 12 (23.5) 0.001

LAS indicates laparoscopically assisted surgery; OS, open surgery.
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TABLE‘3. Comparison of Operative Factors

OS Group LAS Group

(n = 78) (n = 51) P
Conversion 3(59)
Operative time (min) 170 (78-760) 216 (110-505) 0.0008
Blood loss (mL) 280 (40-12890) 50 (5-1500) < 0.0001
Stages I, II/IIL, IV 23/55 32/19 0.0002
OSS in POSSUM 12 (9-30) 11 (8-21) < 0.0001

LAS indicates laparoscopically assisted surgery; OS, open surgery.

terms of PS, OSS, PNI, operative procedure, and blood
loss (P <0.05). On multiple logistic regression analysis,
OSS was an independent risk factor for postoperative
complication (P = 0.026), suggesting that less invasive
surgery is associated with lower postoperative compli-
cations (Table 5).

DISCUSSION

Laparoscopic surgery has generally been recognized
as minimally invasive. Especially for elderly patients, its
impact on postoperative complication and recovery has
been documented. Stewart et al'* reported that the
complication rates were 33.3% and 16.7% for OS and
laparoscopic surgery, respectively, in a cohort study of
patients older than 80 years. Delgado et al'? presented data
from a prospective colon cancer trial of patients aged more
than 70 years, which demonstrated a higher postoperative
complication rate in OS than in laparoscopic surgery. Their
_complication rates were 31.3% in OS and 10.1% in
laparoscopic surgery. Stocchi et al'®> reported in a
matched-control study a lower incidence of postoperative
complication in patients aged more than 75 years who were
operated upon laparoscopically (14.3%) compared with
those who underwent OS (33.3%). Sklow et al® used the
classification of complications defined by Clavien et al.!”
However, as most reports included retrospective analysis,
and definition of elderly, assessment of preoperative patient
status, criteria of complications, and indication for laparo-
scopic surgery varied from one study to another, no firm
conclusion could be drawn.

I :with complication
[ :without complication

50 |

45 |
40 F P<0.05

35 T
30
25

L1
PS
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In this study, we evaluated the impact of laparoscopic
surgery on elderly patients, using POSSUM and PNI as
objective indexes. The incidence of all complications in the
entire group was 40.3% with 50% in the OS group and
23% in the LAS group. The incidence rate in this study was
higher compared with other reports,>!12 1418 apnd some
reports showed that the surgical outcomes of LAS were
better than those predicted by POSSUM, %! probably
because all complications were recorded in our study according
to the NCI-CTC AE version 3.0 (webapps.ctep.nci.nih.gov/
webobjs/ctc/webhelp/welcome_to_ctcae.htm). Even minor
complications that might have little or no influence on
postoperative hospital stay or mortality were counted.
Nevertheless, we understand that the incident rate is within
acceptable range.

We also compared POSSUM and PNI scores of our
cohort with those of other reports to evaluate the feasibility
of using these preoperative indexes.!>1%2! POSSUM has
been used clinically to predict postoperative morbidity and
mortality since its introduction in 1991.}3 Qur data were
compatible with other reports and within the prediction
range, suggesting that it is feasible to use the POSSUM
score for the prediction of postoperative complications. In
contrast, the American Society of Anesthesiology scores
and performance status were also analyzed but no
difference was detected, suggesting that these variables are
not useful for predicting differences in postoperative
complications between the laparoscopic and open proce-
dures. With regard to the PNI, which was reported by
Buzby et al?? and is based on serum albumin level, serum
transferin level, thickness of triceps skinfold, and skin test
reaction, these variables are impossible to measure retro-
spectively. Therefore, we used the simplified PNI score
reported by Onodera et al,!® which is based on serum
albumin and total lymphocyte count. The result showed a
significant difference in preoperative PNI scores in terms of
postoperative complications, suggesting that the PNI score
might be useful in the prediction of postoperative compli-
cations, but might be the reflection of the selection bias in
our study.

In our study, PS in POSSUM was not different
between laparoscopic and OS groups, suggesting that the
patient selection bias for the laparoscopic surgery was
negligible, because we had actively treated patients laparo-
scopically. In the OS group, we found significant differences

P=0.003
1

i
PNI

FIGURE 1. Preoperative and operative factors in open surgery (OS) group. Comparison of preoperative and operative factors between
patients with and without complications of the OS group. Data are shown as median values. OSS indicates Operative Severity Score;

PNI, Prognostic Nutritional Index; PS, Physiologic Score.
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FIGURE 2. Preoperative and operative f;é?ors in laparoscopically Qsﬁﬁed surgery (LAS) gro&;w Comparison of preoperative and
operative factors between patients with and without complications of the LAS group. Data are shown as median values. OSS indicates
Operative Severity Score; PNI, Prognostic Nutritional Index; PS, Physiologic Score.

in PS between patients with and without complications.
This finding suggests that the preoperative patient status
seems to influence the postoperative course under more
invasive conditions. On the other hand, in the less invasive
laparoscopic surgery, preoperative patient status was not
associated with postoperative complications, suggesting
that laparoscopic surgery is not contraindicated for patients
with worse preoperative conditions.

In our study, PS and PNI had a significant difference
between those with and without complications on uni-
variate analysis in preoperative factors, and OSS and blood
loss had a significant difference in operative factors
(P& < 0.05). On multiple logistic regression analysis, OSS
was only an independent factor for postoperative complica-
tion (P = 0.026), and PS and PNI were not. This result
suggested that less invasive surgery was associated with
reducing postoperative complications. LAS was generally
considered to be a less invasive surgery than OS 5121418
and our study provided similar results. Therefore, it was
suggested that LAS was associated with a lower incidence
of complications compared with OS in elderly patients with
colorectal cancer. However, LAS was performed only for

TABLE 4. Univariate Analysis of Preoperative and Operative
Factors for Postoperative Complications

With Without
Complication Complication
(n=52) n=177) P

Age 76 (71-93) 76 (71-89) NS
Sex (M/F) 29/23 46/31 NS
PS 24 (13-36) 21 (16-39) 0.049
0SS 13 (9-30) 11 (8-24) <0.001
PNI 42.7 (21.9-60.0) 46.5 (28.9-57.1) 0.003
BMI 21.3(13.3-38.1) 22.7(15.2-28.4) NS
OS/LAS 12/40 39/38 0.005
Blood loss 275 (10-12930) 120 (0-1640) <0.001
Operative time 200 (82-760) 200 (78-2115) NS
ASA

lor2/3or4 42/10 68/9 NS
Performance status

Qori/2or 46/4 73/4 NS

3ord

NS indicates nonsignificant.

early colorectal cancer before April 2005, and the indication
of LAS was expanded for advanced colorectal cancer in the
latter period at our department. This bias may be
associated with our results that postoperative complications
were less in the LAS group than in the OS group.

The PNI was significantly higher in patients who
underwent laparoscopic surgery, suggesting that laparo-
scopic surgery was performed in patients with a better
nutritional condition. Furthermore, in the OS group, there
was a significant difference in PNI between those with com-
plications and those without. It was suggested that PNI was
associated with postoperative complications under the
invasive condition, if the LAS group is compared with the
OS group or, comparing the complications group with
the no complications group. Considered together, these
results highlight the importance of the nutritional state on
postoperative complications. A relationship between nutri-
tional state and morbidity was proposed earlier,? but there
are only a few reports suggesting a correlation between
nutritional status and postoperative complications.

Although PS was not different between the OS and the
LAS groups, preoperative nutritional status may influence
the rate of postoperative complications between the two
groups. A prospective study must be carried out, comparing
open and laparoscopic surgery in similar patient back-
ground.

We examined the feasibility and maturity of laparo-
scopic surgery. In this study, all colorectal cancers were
included. Three patients were converted, and the incidence
of complications was 23%. On the other hand, no
complications, peculiar to laparoscopic surgery, were
encountered in this cohort. These results were not inferior

TABLE 5. Multivariate Analysis of Preoperative and Operative
Factors for Postoperative Complications

Odds Ratio 95% C1 P
PS 0.969 0.889-1.056 0.469
0SS 0.852 0.741-0.981 0.026
PNI 1.058 0.889-1.056 0.157
Blood loss 0.999 0.998-1.001 0.476

CI indicates confidence interval; PN, Prognostic Nutritional Index; PS,
Physiologic Score; OSS, Operative Severity Score.
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to those reported in earlier studies that examined the
feasibility of laparoscopic surgery for elderly patients with
colorectal cancer,”-8:10-14.18.24

A number of reports have evaluated the usefulness of
laparoscopic surgery in elderly patients;?-10-14.18.24 however,
the majority of such studies are retrospective in nature,
including this study. In this context, Frasson et al?>> found
fewer infectious complications in elderly patients who
underwent laparoscopic surgery than in OS in a random-
ized control study. A randomized prospective study that
includes only elderly patients is required to compare
laparoscopic and OS under similar preoperative patient
conditions.
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Laparoscopic operation for colon cancer - Is it standard therapy in Japan?
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