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Table 3. Postoperative urinary functions (more than 12 months after surgery)

Patient

no. Reconstruction Voiding VV (ml) RV (ml)
1 CUA Spontaneous, continence 350 0
2 CUA Spontaneous, continence 250 0
3 CUA Spontaneous, continence 300 20
4 CUA Spontaneous, continence 150 15
5 Cs Incontinence Catheterization
6 CS Incontinence Catheterization
7 (O Incontinence Catheterization
8 CUA Spontaneous, continence 250 10
9 () Incontinence Catheterization

CUA, cysto-urethral anastomosis; VV, voided urine volume; RV, residual urine volume; CS,

cystostomy

Table 4. Postoperative fecal evacuation functions (more than 12 months after

surgery)
Stool Feces-flatus

Patient no. Continence  frequency discrimination Urgency Soiling

2 (+) 3/day Good Night-time (-)
Day-time (-)

4 +) 3-5/day Good Night-time (-)
Day-time (-)

8 (+) 5/day Good-Fair Night-time ()
Day-time (-)

at night was occasionally experienced during the first
year postoperatively, but this improved in the second
year. Excretory urography demonstrated excellent
urinary function bilaterally with no evidence of hydro-
nephrosis. Retrograde cystography did not show reflux
in any of the five patients (Fig. 2). The four patients who
underwent catheter-cystostomy passed urine via an
inserted catheter. This voiding style was similar to that
of patients with an ileal conduit; however, no special
outfits were needed after catheter-cystostomy. Unfortu-
nately, erectile function was not able to be preserved in
any of the patients.

Of the three patients who underwent ISR with radical
prostatectomy, none experienced major soiling or
incontinence, although one patient suffered occasional
minor soiling for about 1 year after closure of the divert-
ing stoma. These patients passed fewer than five bowel
movements per day and could discriminate feces from
flatus by 1 year after stoma closure (Table 4). Anal
function tended to improve slowly during the second
year after surgery. Stoma closure is planned for the
remaining patient.

Discussion
Locally advanced rectal cancer with adherence to, or

involvement of the adjacent organs is not uncommon.
En bloc excision of locally invasive rectal cancer

without extrapelvic metastases can be curative, and
TPE is still the conservative surgical option for locally
advanced pelvic tumors, to achieve negative surgical
margins in selected patients. This radical procedure was
originally performed in the Ellis Fischel Cancer Center
in the 1940s and was first reported by Brunschwig in
1948 as “a palliative operation for advanced cervical
cancer””. This formidable intervention carried with it
high morbidity and mortality rates®. However, recent
published series have reported mortality rates of lower
than 10%, even with long-term follow-up****#, Unfor-
tunately, morbidity rates are still relatively high. TPE
involving en bloc removal of the rectum, urinary
bladder, distal ureters, and reproductive organs fre-
quently requires diversion of urinary and anal func-
tions, such as combined sigmoid colostomy and ileal
conduit placement. TPE resulting in double stomas
severely compromises the quality of life of these
patients. Thus, orthotopic neobladder surgery is often
attempted as an alternative for patients undergoing
radical cystectoprostatectomy for bladder cancer, to
enable voiding via the urethra with urinary con-
tinence™”. Sphincter-preserving operations with colo-
anal anastomoses are also attempted for patients with
distal rectal cancer.

We believe that even more limited excision is feasible
and preferable if the tumor can be removed en bloc. In
patients with locally advanced rectal cancer and inva-
sion limited to the prostate or seminal vesicles, extended
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Fig. 2. Postoperative urogram findings in patients who under-
went cystourethral anastomosis showed no evidence of hydro-
nephrosis or reflux. Left Patient 1, 40 months after surgery.

colorectal resection with partial preservation of the
bladder and anal sphincter may be possible, provided
cancer-free margins can be achieved. Balbay et al
wrote: “Bladder-sparing surgery to treat patients with
locally invasive colorectal carcinoma provides good
local control without sacrificing survival. Selected men
in whom CT and intraoperative evaluation identifies
only localized involvement of the prostate or seminal
vesicle appear to be reasonable candidates for bladder-
sparing procedures”®. These procedures without ISR
were first reported by Campbell et al. in 1993. In their
experience of two patients, en bloc excision yielded
negative surgical margins with no evidence of local
recurrence at 1-year follow-up examination, and the
patients displayed satisfactory control of intestinal and
voiding function®”. Although no long-term follow-up
evaluation was reported, if adequate surgical margins
can be achieved without total cystectomy, local and
distant failure rates will not be diminished by cystec-
tomy and urinary diversion.

In the present series, negative surgical margins were
obtained in all patients by using en bloc resection com-
bined with radical prostatectomy, even in the three
patients with local pelvic recurrence of colorectal cancer.
No standards for the treatment of locally recurrent
rectal cancer have been established. Local recurrence
close to or involving nearby pelvic organs after APR

135

N. Saito et al.: Alternative to Total Pelvic Exenteration

Excretory urography shows no hydronephrosis. Right Patient
4,6 months after surgery. Retrograde cystogram demonstrates
a relatively small capacity (about 280ml) and no reflux

often cannot be resected with negative margins unless
TPE is performed. Fortunately, negative surgical
margins were obtained by bladder-sparing surgery in
these three patients with local recurrence involving the
prostate or seminal vesicles, or both. Despite our con-
cerns about the risk of local recurrence after limited
excision to preserve the superior or inferior bladder
vessels to supply the residual bladder, no local recur-
rence was seen during follow-up (median, 26 months).
Moreover, the patients who underwent CUA reported
satisfactory control of voiding function. Their voiding
style was similar to that of patients with an ileal neo-
bladder. Unfortunately, the remaining four patients
required cystostomy after preservation of the membra-
nous urethra was deemed impossible because of prob-
able cancerous invasion. These patients voided via an
inserted catheter without special outfits, much like
patients with an ileal conduit. An obvious difference
between neobladder surgery and bladder-sparing
surgery is that the neobladder is made using intestine,
which presents inevitable long-term complications such
as mucinous production, nutritional abnormalities, met-
abolic acidosis, skeletal demineralization, and the risk
of malignant transformation in the intestinal segment*.
No such problems are associated with the bladder-
sparing surgery we described because the original
bladder is preserved.
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Anal sphincter-preserving surgery using ISR or ultra
LAR was performed in 4 of these 11 patients, 3 of whom
reported satisfactory control of anal function, while the
others reported occasional minor soiling and other
functional disturbances such as urgency, fragmentation,
and frequent bowel movements. In our experience, and
that of other authors, curability and acceptable anal
function can be achieved with ISR in patients with very
low rectal tumors™™". Attempts should be made to pre-
serve the anal sphincter, partially or completely, when-
ever possible.

In this series, the bladder was preserved successfully
in eight men, by performing prostatectomy without
compromising local control, even though these patients
had been considered candidates for standard TPE.
Bladder-sparing surgery seems to be an appropriate
procedure for patients with locally advanced colorectal
cancer involving the prostate or seminal vesicles, or
both, without urinary bladder invasion, extensive pelvic
nodal metastasis, or distant metastasis. Exploration was
necessary to determine if limited en bloc resection of
invasive rectal cancer was feasible, since discrimination
between cancerous involvement and inflammatory
adhesions is very difficult intraoperatively, although
preoperative imaging examinations such as CT, MRI
and PET can be helpful. We recommend careful
intraoperative examination using frozen sections to
evaluate the extent of pelvic invasion, and to determine
whether limited resection is possible. However, intra-
operative decisions based on frozen sections may
carry some risk, since tumor exposure can occur and
convert a potentially curative resection into a non-
curative resection. However, if the bladder and anal
sphincter are spared, the procedures described offer
several advantages over TPE. We think that these
procedures may yield improved functional results
without compromising local control. More experience
and longer follow-up evaluations are necessary to
define the operative morbidity, risk of recurrence, and
functional results associated with these surgical
procedures.
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ES : external sphincter
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Mov. 1999~ Dec. 2006

no. of patienis 1132

gender : male 97, female 35

age, median (range ; yr) 1 57 (27~80)

distance to AV, median (range : cm)  :3.7 (1.5~5.0)

surgical procedure : total ISR 123 APR : 1
total ISR with PESR :15 ‘ 38<Har‘nnam 2
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ABSTRACT

Background/Aims: Japanese general rules for the
staging of colorectal cancer conventionally classify
lymph node metastasis into three groups according
to location with respect to the primary tumor. Skip
metastasis, in which distant nodes are positive but
regional nodes are negative, is often encountered but
poorly understood. We studied the clinicopathologi-'
cal features of skip metastasis in colorectal cancer.
Methodology: The location of positive nodes was
classified in 323 patients with Dukes’ stage C col-
orectal cancer. Skip n2 lymph node metastasis was
defined as positive N2 metastasis without negative
N1 or N3 metastasis. Clinicopathological findings
and survival were compared between the patients
with skip n2 metastasis (skip n2 group) and those
with n1 (n1 group) or n2 metastasis (n2 group).
Results: There were 211 patients in the nl group,

91 in the n2 group, and 21 in the skip n2 group.
Pathological examination showed that the skip n2
group had fewer positive nodes than the nl and n2
groups, but was positioned between these groups
with respect to the degree of lymphatic invasion. Cu-
mulative survival was significantly poorer in the n2
group than in the skip n2 group (p=0.039 by log-
rank test). Survival was similar in the skip n2 group
and nl group. There was also no difference in sur-
vival between patients in the skip n2 group and pa-
tients with one, two, or three N1 metastases.
Conclusions: Lymph nodes with skip n2 metasta-
sis are most likely sentinel nodes of the primary
tumor in patients with colorectal cancer. The prog-
nosis of patients with skip n2 metastasis is there-
fore better than that of patients with n2 metastasis
and similar to that of patients with nl metastasis.

INTRODUCTION

Although various prognostic factors have been
proposed in colorectal cancer, lymph node metastasis
and the depth of tumor invasion remain the most re-
liable predictors of outcome. The presence of lymph
node metastasis has been used in many staging sys-
tems since the establishment of Dukes’ classification
(1). The numbers or locations of lymph node metas-
tases are included as staging factors for lymph node
metastasis in Dukes’ stage C disease (2-5).

In Japan, lymph node metastasis is classified ac-
cording to the General Rules for Clinical and Patho-
logical Studies on Cancer of the Colon, Rectum and
Anus (6). Information on the number of positive nodes
and the location of lymph node metastasis is thereby
provided. Skip metastasis, in which distant nodes are
positive but regional nodes are negative, is often en-
countered but poorly understood. The presence of
skip metastasis can increase the risks associated with
laparoscopic surgery or other minimally invasive pro-
cedures. Failure to diagnosis skip metastasis can also
lead to selection of ineffective regimens for
chemotherapy. To gain a better understanding of the

Hepato-Gastroenterology 2007; 54:81-84
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status and implications of skip metastasis, we stud-
ied the clinicopathological features of skip metastasis
in patients with Dukes’ stage C colorectal cancer.

METHODOLOGY
Patients and Methods

From February 1990 through August 2002, we
studied 323 patients with Dukes’ stage C colorectal
cancer who underwent curative resection at Kana-
gawa Cancer Center. Patients with multiple advanced
cancers or mucinous or signet-ring-cell carcinomas
were excluded. :

During operation, the distance from the tumor
margin was measured and marked on the mesentery
at 5-cm intervals to determine lymph-node location.
The mesentery was separated from the resected spec-
imen andvfixed in 10% formalin solution. All removed
lymph nodes were embedded in paraffin, stained with
hematoxylin and eosin (HE), and examined histopatho-
logically to determine metastatic status. The resected
nodes were histologically examined by two patholo-
gists. We evaluated the numbers of positive nodes and
the locations of lymph node metastases and classified
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nal iliac arteries. The paracolorectal nodes located
within 5¢cm from the tumor margin are classified as
N1 nodes, and those between 5 and 10cm from the

TABLE 1 The Number of Cases with Skipping Nodal Metastasis of n2
according to the Location of the Tumor

Location nl Skipn2 n2 Totalcases Skip% tymor margin are classified as N2 nodes. The N2

Colon Cecum_ 7 1 4 12 83%  phodes also include the main nodes, with the excep-
Ascending 24 1 9 - 34 2.9% . - .

tion of the N3 nodes, around the origin of the main

Transverse 14 1 3 18 5.6% L. Th ti \assified as havi 1 no

Descending 10 5 1 16 1259  vessel. The patients were classified as having nl, n2,

Sigmoid 63 5 26 94 53%  Oorn3lymph node metastasis according to the level of

Rectum Rectosigmoid 35 1 10 46 22%  the most distant, microscopically positive nodes.

Rectum above 17 5 7 29 17.2%  These categories are defined as follows: nl metasta-

peritoneal reflection . sis means positive nodes only in the N1 region; n2

Rectum below 39 5 217 71 7.0%  metastasis indicates positive nodes in the N1 and N2

peritoneal reflection

regions and negative nodes in the N3 region; and skip
n2 metastasis means positive nodes in the N2 region,
but negative nodes in the N1 and N3 regions. In ad-
dition, cases with positive lateral pelvic nodes, but

TABLE 2 Number of the Cases in Three Directions of the Skip n2 Metastasis
according to the Location of the Tumor

Location Main Paracolorectal Lateral Total negative paracolorectal nodes and main nodes were
nodes nodes nodes cases also considered positive for skip n2 metastasis.

Colon Cecum 1 1 Clinicopathological findings and survival were
Ascending 1 1 compared between the skip n2 group and the n1 or n2
Transverse L 1 group. The chi-square test and unpaired z-test were
Descending 1 1 2 used for statistical analysis of two unpaired samples.
Sigm °l.d - 5 5 Cumulative 5-year survival rates were calculated by

Rectum Rectosigmoid 1 1 .
Rectum above 5 5 the Kaplan-Meier method. The log-rank test was used
peritoneal reflection ; to compare survival curves. All tests were two-tailed,
Rectum below 3 9 5 and p<0.05 was considered to indicate statistical

peritoneal reflection - significance.
17 2 2 21
RESULTS

The 323 patients with Dukes’ stage C disease were
ST eow :’ 0927 classified according to the location of positive nodes.
o000t | There were 211 patients in the nl group and 91 in
0.033 the n2 group, as compared with only 21 in the skip n2

group.

_Skip n2 metastasis was most commonly associat-
ed with primary tumors arising in the descending
colon and upper rectum as compared with other por-
tions of the colorectum (Table 1). The direction of
skip n2 metastasis with respect to the location of the
primary tumor was mainly along the main nodes
(Table 2). Two of five cases (40%) of lower rectal
cancer had skip metastasis to the lateral pelvic
nodes.

Clinicopathological examination (Table 3)
showed that the frequency of well-differentiated ade-
nocarcinoma was higher in the skip n2 group than in
the nl or n2 groups. The degree of lymphatic invasion
in the skip n2 group was intermediate between those
in the nl1 and n2 groups. Other clinicopathological
findings did not differ significantly among the three
groups.

The mean number of positive nodes in the skip
n2 group was significantly lower than those in the nl
and n2 group (Table 4).

Cumulative survival was significantly poorer in the
n2 group than in the skip n2 group (p=0.039 by log-

By log-rank test

1 5 10 years

FIGURE 1 Overall survival rates of patients with n1, skip n2, and n2 lymph nodes metastasis.

positive nodes as n1, n2, and n3 according to the Japan-
ese General Rules for Clinical and Pathological Stud-
ies on Cancer of the Colon, Rectum and Anus (6).
The Japanese rules propose that colon cancer has
two directions of lymph nodes metastasis: along the
axis of the bowel (paracolic nodes) and along the ori-

gin of the main vessel supplying the primary tumor
site (main nodes). Rectal cancer has three types of
lymph node metastasis: paracolic nodes, main nodes,
and lateral pelvic nodes along the internal and exter-
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rank test). Survival was similar in the skip n2 group
and n1 group (Figure 1). There was also no difference
in survival between the skip n2 group and patients
with one, two, or three N1 metastases (Figure 2).
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A TABLE 3 Clinicopathological Features of the Three Groups '

nl group skip n2 group n2 group P value
Gender male 118 12 58 0.448
female 93 9 33
Age 62.0 0.8 66.6+1.8 62.7+1.2 ns”
Diameter (mm) 471+1.3 49.0x2.7 51.3+1.9 ns™’
Histological type? wel 65 10 14
mod 129 11 69 0.010
por 17 0 8
Macroscopic type 1 31 4 9
2 146 12 60
3 26 5 17 0.414
4 8 0 5
Depth of invasion 11 9 1 0
12 19 2 5
13 108 10 42 0.003
14 75 8 44
Iy® ' 0 49 5 14
1 129 12 45
2 27 3 24 0.011
3 6 0 8
Ve 0 87 9 27
1 65 5 32
2 49 7 27 0.435
3 9 0 5
ns™" ; there were no significance between nl, skip n2 and n2 groups.
s Histological type-wel: well differentiated adenocarcinoma; mod: moderately differentiated adenocarcinoma;
por: poorly differentiated adenocarcinoma.
bly: lymphatic invasion were classified with degree of amounts of tumor invasion.
°y: venous invasion were classified with degree of amounts of tumor invasion.
DISCUSSION
Our study showed that skip n2 metastasis was less L
common than nl and n2 metastases. The degree of 100 L o2
lymphatic invasion associated with skip n2 metasta- Dy, ) '_p‘n
sis was intermediate between that of n1 and n2 metas- L L::’:i ............... n:z
tases, suggesting that implantation of tumor cells in ‘ ! L,_.! ) L :=3
distant lymph nodes requires a high degree of lym- P :'! ,,,,, - L...."._.I.._.m1 s
phatic invasion. n=2
Recently, many investigators have reported that Lee net08
sentinel node mapping is useful for staging colorectal skip n2 e 507662
cancer (7-9). Marrie et ol. (10) found that directlym- | |} & . s By log-rank test
phatic drainage to apical anatomic skip lesions oc-
curred in 15% of 26 colon cancers evaluated by ker- 50 "3
atin 20 reverse transcription polymerase chain reac- S Byr 1oy
tion. Saha et al. (11) reported skip metastasis in 3.9% - Py Y™
of colorectal cancers on hematoxylin and eosin stain- - o Tou
ing. The incidence of skip metastasis in colorectal can- o 7508 s

cer as assessed by molecular techniques is estimated
to be higher than previously estimated (8).

Our study also demonstrated that the survival of
patients with skip n2 metastasis was similar to that
of patients with one, two, or three N1 metastases.
Moreover, the mean number of positive nodes in the
skip n2 group was significantly lower than that in the
nl and n2 groups. This finding suggests that most
lymph nodes with skip metastasis are sentinel nodes.

FIGURE 2 Overall survival rates of patients with one, two, three lymph node metastasis in N1
area and skip n2 lymph node metastasis.

ensure that metastatic lymph nodes are completely re-
sected along with the primary tumor.

Yamamoto et al. (12) found that the presence of
skip metastasis is associated with better outcomes than
the absence of skip metastasis in patients with colorec-

Lymph node mapping is therefore useful for detect-
ing lymph nodes with skip metastasis and can help to

tal cancer. Shida et al. (13) reported that 31.6% of pa-
tients with n2 colon cancer have skip metastasis, but
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TABLE 4 Comparison of the Number of Lymph qués with Metastasis

Total number of Number of Number of n2 lymph Total number of lymph
dissected lymph nl lymph nodes with metastasis nodes with metastasis
nl group 29.7£1.2 2.5+£0.2 0 2.5+0.2
P=0.489 P=0.036
skip n2 group 26.9+3.2 P=0.628 0 |P<0.001 1.2+0.1 1.3+0.1 P<0.001
P=0.596 P=0.010 P<0.001
n2 group 28.7+1.4 4.2+04 2.5+0.2 6.8+0.5
(Mean+SE)

found no significant difference between patients with
skip metastasis and those without skip metastasis. We
found that the outcome of patients with skip n2 metas-
tasis was similar to that of patients with nl metasta-
sis, but better than that of patients with n2 metasta-
sis. This finding justifies the staging of colorectal can-
cer according to the number of lymph node metastases,
as done in the TNM classification (14). However, an
anatomical assessment of lymph node metastasis is
useful for deciding the required extent of mesenteric
lymph node resection. Moreover, the possibility of skip
metastasis should be considered in patients undergo-
ing curative resection for colorectal cancer.

Our results suggest that both the locations and
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ABSTRACT

Background/Aims: This study was conducted to
evaluate the effects of lateral lymph node dissection
(LLD) on overall survival, disease-free survival, and
local recurrence for the patients with lower rectal
cancer.

Methodology: From 1990 through 2000, 169 con-
secutive patients with T2 (TNM classification) or
more advanced, extended lower rectal cancer (locat-
ed below the peritoneal reflection) underwent cura-
tive resection at Kanagawa Cancer Center were
reviewed.

One hundred and forty-three patients who under-
went LLD and the 26 patients who did not were
entered in this study.

Results: Cox’s multivariate regression analysis
showed T stage (TMN classification), N stage (TNM
classification), and LLD were found to be significant-
ly related to the rates of both cumulative survival

and disease-free survival. That mean LLD was iden-
tified as a significant prognostic factor. But disease-
free survival did not differ significantly between the
patients who underwent LLD and those who did not
undergo LLD in stage I, II, or III disease (p=0.3681,
p=0.1815, and p=0.0896, respectively).

The local recurrence rate was similar in patients who
received LLD (17.5 percent) and in those who did not
receive LLD (23.1 percent; p=0.498). But 7 patients
with lateral lymph node metastasis (33.3 percent)
remained disease free. And these patients had local
lateral lymph node metastasis and benefited from
LLD.

Conclusions: LLD can substantially improve out-
comes in selected patients at high risk for lateral
lymph node metastasis. A randomized controlled
clinical study is necessary to clarify the role of LLD
in the treatment of rectal cancer.

INTRODUCTION

In lower rectal cancer, lymphatic drainage is main-
ly to the superior rectal artery and inferior mesenteric
artery or to the lateral lymph nodes beyond the pelvic
nerve plexus (1-3). Lymph node metastasis most fre-
quently occurs along the inferior mesenteric artery,
and patients with lateral node metastasis have a poor
prognosis (4-6). Lateral lymph node dissection (LLD)
has therefore received considerable attention.

In Japan, extended lymphadenectomy has been
done to improve cutcome in rectal cancer (7-9), but
complications associated with auto-nerve resection,
such as urinary dysfunction and sexual disturbance,
became evident with improved survival (7,10). Subse-
quently, surgeons in Japan developed a procedure for
LLD with auto-nerve preservation (4,11-15). This pro-
cedure has improved urinary function, but gexual
function remains unsatisfactory (4,11). Lateral lymph
node metastasis has been considered systemic disease
in patients with rectal cancer (16). However, some

- patients have only lateral lymph node metastasis, and

the lateral lymph nodes have been designated region-

. al lymph nodes (6,17,18). Such patients have had good

outcomes after LLD. Available evidence thus suggests

Hepato-Gastroenterology 2007; 54:1066-1070
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that LLD should be avoided in patients with a low risk
of lateral lymph node metastasis or those unlikely to
benefit from the procedure, thereby enhancing their
postoperative quality of life. On the other hand, LLD
should be done patients likely to benefit from the pro-
cedure in terms of a lower risk of local recurrence and
an improved outcome. In this retrospective study, we
evaluated the effects of LLD on overall survival, dis-
ease-free survival, and local recurrence.

METHODOLOGY ,

From 1990 through 2000, 169 consecutive patients
with T2 (TNM classification) or more advanced,
extended lower rectal cancer (located below the peri-
toneal reflection) underwent curative resection at
Kanagawa Cancer Center. The diagnosis of depth of
tumor invasion was due to barium enema, computed
tomography, and colonoscopy. Because liver metasta-
sis, peritoneal dissemination, and distant metastasis
were considered to have a far stronger impact on out-
come than LLD, patients with these conditions were
excluded from analysis. Histopathologically, well,
moderately, and poorly differentiated adenocarcino-
mas and mucinous adenocarcinomas were studied.
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Clinicopathological data was obtained from clinical
chart, retrospectively. :

The indication for LLD was originally T2 or more
advanced, extended lower rectal cancer. We performed
LLD with auto-nerve preservation. This procedure
was contained total mesorectal resection. LLD was not
done in patients who had cardiovascular complications
or respiratory dysfunction, elderly patients, and those
not consenting to the procedure. Patients were fol-
lowed up by computed tomography and measurement
of serum tumor makers (CEA and CA19-9) at inter-
vals of 2 to 4 months for the first 2 years and 4 to 6
months thereafter. Median follow-up was 5.6 months.
Adjuvant chemotherapy was recommended in all
patients, and received by only patients hoped. Radio-
therapy was not given.

The statistical significance of differences between
groups was evaluated with the chi-square test and ¢-
test. Cumulative survival rate and disease-free sur-
vival rate were calculated by the Kaplan-Meier
method, and survival curves were compared by the
log-rank test. Cox’s regression analysis was used for
univariate and multivariate analyses. A p value of
<0.05 was considered to indicate statistical signifi-
cance.

RESULTS
Clinicopathological Features of the Patients
and Related Factors

The clinicopathological features of the 143
patients who underwent LLD and the 26 patients who
did not are shown in Table 1. Mean age (p=0.008)
and preoperative complications (p=0.008) differed sig-
nificantly between these groups.

The overall rates of cumulative survival and dis-
ease-free survival at 5 years were 73.3 percent and
61.5 percent, respectively (Figure 1). Cox’s univari-
ate regression analysis showed that the cumulative
survival rate was significantly related to macroscopic
type, T stage (TMN classification), N stage (TNM clas-
sification), preoperative levels of CEA and CA19-9 in
serum, and LLD (Table 2). In addition to these fac-
tors, disease-free survival rate was significantly relat-
ed to histological type and intraoperative lymph node
metastasis (Table 3). T stage (TMN classification), N
stage (TNM classification), and LLD were found to be
significantly related to the rates of both cumulative
survival and disease-free survival (Tables 4, 5). LLD
was thus an important prognostic factor for both
cumulative and disease-free survival.

Survival Rate of Patients Undergoing LLD and

Those Not Undergoing LLD

The disease-free survival rate at 5 years was sig-
nificantly higher in patients who underwent LLD
(65.4 percent) than in those who did not undergo LLD
(39.0 percent; p=0.0182) (Figure 2). Disease-free sur-
vival did not differ significantly between the patients
who underwent LLD and those who did not undergo
LLD in stage I, IY, or III disease (p=0.3681, p=0.1815,
and p=0.0896, respectively) (Figure 3).

No LLD

(N=143) (N=26) P value
Sex male 102 17
female 41 9 0.541
Age (Mean=SE) 60.2+0.9 664+1.9 0.008
Macroscopic type elevated 120 17
depressed 23 9 0.088
Tumor diameter (Mean+SE) 53.2+1.7 52.6+5.9 0.902
Pathological type well 49 10
mod 81 14 0.909
others 13 2
Depth of invasion pT2 37 9
pT3 91 - 14 0.613
pT4 15 3
Lymph node status pNO 67 10
pN1 35 7 0.72
pN2 41 9
Pathological stage (TNM) I 28 5
I 39 5 0.66
IIT 76 16
Adjuvant chemotherapy -) 61 16 0.075
(+) 82 10
Preoperative serum CEA normal 115 21
high 28 5 0.967
Preoperative serum normal 115 19
CA19-9 high 28 7 0.395
Preoperative complications  (-) 112 14
(+) 31 12 0.008
Cumulative survival Disease-free survivat
survva curve of all patients suriva curve of ali patients
mie g, (N=169) e o (N=169)
100 100
50 sein 50 B1.5% s0s%
E 10yr 5 0y
Time afer swgery (yeors) Time atier surgery (years)

FIGURE 1 Mean observation period was 3390+146 (S.E.) days (95%Cl:
3104-3675) after surgery for cumulative survival and 3098+157 (S.E.)
days (95%C1:2790-3405) after surgery for disease-free survival.

Lateral Lymph Node Metastasis and Effect of
LLD in Stage III Disease

The rate of disease-free survival 5 years after LLD
did not differ significantly between patients with stage
III disease who had lateral lymph node metastasis
(33.3 percent) and those without lateral lymph node
metastasis (47.4 percent). The rate of disease-free sur-
vival at 5 years was significantly higher in patients
with stage III disease without lateral lymph node
metastagis who underwent LLD (47.4 percent) than in
patients with stage III disease who did not undergo
LLD (25.0 percent; p=0.0449) (Figure 4). Disease-
free survival at 5 years was also analyzed after divid-
ing the patients who underwent LLD into three
groups: those without lateral lymph node metastasis,
those with only one lateral lymph node metastasis,
and those with two or more lateral lymph node metas-
tases. There was no significant difference in disease-
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free survival among these three groups. However,
patients with one or more lateral lymph node metas-

tases tended to have a poorer outcome than those - e, -
without lateral lymph node metastasis (Figure 5). - E’;P C.L 95% P value
o
Pattern of Recurrence With or Without LLD 22 2336 Dopepday D080
The overall rate of recurrence was 34.3 percent in gNO Bl - ; -
pN1 2.873 1.262-6.542  0.012
e e e pN2 5.232  2.476-11.055 __ 0.000
| TR RIS ORI Lateral bmph (1)1
E CL 95% v alue  DNodedissection () 2.490 1.3394.631 _ 0.004
Sex male 119  1.358 0.713-2.585  0.352 ] .
female 50 1 oL TABLES WUNivariale Analysis of POGROSCe:
Macroscopic  elevated 137 1 S Jormsofép;%gwiggésumv”g X
type depressed 32 1.865 1.024-3.394  0.041 SR S S
Pathological  well 59 0.565 0.223-1.436 0.23 Exp Cl 95% P value
type mod 95 0.658 0.274-1.580  0.349 pT2 : 1
others 15 1 pT3 1.515 0.701-3.275 0.291
Depth of oT2 46 1 pT4 3.733 1.462-9.530  0.006
invasion pT3 105 3.621 1.423-9.215  0.007 pNO 1
pT4 18 10.065 3.460-29.277  0.000 pN1 4877  2.343-10.150  0.000
Lymph node  pNO 77 1 pN2 5852  2.834-12.083  0.000
status pN1 42 2.842 1.2616.404  0.012 Lateral lymph ~_(+) 1
pN2 50 7.079 3.436-14.588  0.000 node dissection  (-) 2.074 1.154-3.726 0.015
Macroscopic () 65 1
lymph node (+) 104 1.727 0.9473.148  0.074 Suriva
metastasis e, P=0.0182 by log-rank test
Adjuvant - 77 1.065 0.619-1.833  0.821 1%
chemotherapy  (+) 92 1 65.4%
Preoperative =~ normal 136 1 - 643% | o
serum CEA high 33 1.946 1.054-3.592  0.033 ""q..." a3
Preoperative normal 134 1 50 Yy
serum CA19-9  high 35 2.18 1.211-3.925  0.009 Seusssessamsssss N (1D
Lateral lymph () 26 2.342 12714317 __ 0.006 ' 39.3% 39.3% =26
node dissection
5 10yr
Times after surgery {years)

FIGURE 2 Disease-free survival curves of patients with and those without

Exp C.I.95% P value lateral lymph node dissection. LLD: lateral lymph node dissection. There
Sex male 119 1.264 0.718-2.225 0418 were siénigcant differences between the LL)IIJ g;)roup and No LLD group
_ female 50 1 (0=0.0182 by log-rank test).

Macroscopic elevated 137 1
type depressed 32 1.849 1.061-3.222 0.030
Pathological well 59 0.400 0.181-0.885 0.024
type H;;’ld ?‘;’ 0'5118 0.249-1.076 0078 the patients who underwent LLD. Among these
Depth of gT; = 6 1 patients, the recurrence rate was 66.7 percent in
invasion T3 105 5437 1.188-5.000 0015 patients with lateral lymph node metastasis and 28.7

pT4 18 5.334 29241-12.696  0.000 percent in those without metastasis (p=0.001). The
Lymph node pNo 77 1 recurrence rate differed significantly between patients
status pN1 42 4.751 2.301-9.810 _ 0.000 who underwent LLD (34.3 percent) and those who did

pN2 50 7.015 3.514-14.008  0.000 not undergo LLD (57.7 percent) (p=0.023). The local
Macroscopic () 65 1 recurrence was defined as intrapelvic recurrence
lymphnode  (+) 104 - 1.976 1.134-3.443 0016 except anastomotic one. The local recurrence rate was
metastasis similar in patients who received LLD (17.5 percent)
?}?;:ci%;apy Ei) ;; 1.1123 05861841 0644 and in those who did not receive LLD (23.1 percen‘t;
Preoperative  normal 136 1 - p=9.498) .(Table 6). The local recurrence rate in
serum CEA high 33 2,981 1.330-3.911 0.003 patients with lateral lymph node metastasis was 38.1
Preoperative  normal 134 1 percent, as compared with 13.9 percent in patients
serum CA19-9  high 35 2.068 1.207-3.542  0.008 without lateral lymph node metastasis (p=0.007).
Lateral lymph () 26 1.983 1.111-3.539 0.021 Seven patients with lateral lymph node metastasis
node dissection (+) 143 1 (33.3 percent) remained disease free. These patients

had local lateral lymph node metastasis and benefited
from LLD.
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