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PNI was reported prospectively. Although we had
already reported that PNI was an important prognos-
tic factor,'® follow-up time in the previous study was
short and the number of patients examined was
.small. In the present study, all surviving patients
were followed for more than five years and the
number of examined patients was larger than in our
previous study. Moreover, only pT3 or pT4 tumors
were examined in the present study, because PNI
was not found in pT1 tumors and was rare in pT2
tumors.

PATIENTS AND METHODS

Consecutive patients who underwent curative
surgery for pT3 or pT4 colorectal cancer at the
National Cancer Center Hospital between May 1997
and Dec 2001 were reviewed. Synchronous or
metachronous multiple cancers were excluded from
the analysis. One patient who died four days after
surgery because of anastomotic leakage and sepsis
also was excluded. A total of 509 patients were
examined. The patients were followed up at three-
month intervals for two years and at six-month
intervals thereafter. Tumor markers were examined
at every patient visit. CT scans of the liver and lung or
abdominal ultrasonography with chest x-ray were
performed at least every six months. Colonoscopy
was performed twice within five years after surgery.
All the surviving patients were followed for more than
five years. Fifty-one of 266 patients with Stage III
tumors received postoperative adjuvant chemothera-
py as part of a clinical trial. Adjuvant radiotherapy was
not used for rectal cancer during the study period.

Pathologic Examination

All the specimens were reviewed by two patholo-
gists (TS and YN). Perineural invasion was defined as
the presence of cancer cells inside the perineurium in
Auerbach’s plexus adjacent to the tumor front, and the
results and other pathologic findings were described
prospectively in the pathology report forms.

Statistical Analysis

Statistical analysis was performed by using the chi-
squared test. Survival rates were calculated by the
Kaplan-Meier method and survival curves were
compared by using the log-rank test. Cox propor-
tional hazards model was used for multivariate
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analysis. Data differences between groups were
considered statistically significant at P<0.05.

RESULTS
PNI and Clinicopathologic Characteristics

A representative case of PNI is shown in Figure 1.
Cancer cells invaded the perineurium in Auerbach’s
plexus. PNI was detected in 132 of 509 patients (26
percent). PNI and clinicopathologic characteristics of
the patients are shown in Table 1. PNI was signifi-
cantly associated with lymph node status, lymphatic
invasion, and venous invasion (P<0.01).

PNI in Relation to Recurrence and Survival

In colon cancer, the incidence of liver metastasis in
the PNI-positive group was significantly higher than
that in the PNI-negative group (P<0.01; Table 2). In
rectal cancer, the incidences of liver and lung

“metastasis and local recurrence in the PNI-positive

group were significantly higher than in the PNI-
negative group (P<0.01). The five-year, disease-free
survival rate in the PNI-positive group was 53
percent and that in the PNI-negative group was 80
percent (Fig. 2). Outcome was significantly poorer in
the PNI-positive group than in the PNI-negative
group (P<0.01). Disease-free survival rates were
examined according to tumor site (colon and rectum)
and Stage (Stages II and III). Disease-free survival in
the PNI-positive group was significantly poorer than
that in the PNI-negative group for Stage Il and III
colon cancer (P=0.02, 0.03, respectively) and Stage
II rectal cancer (P<0.01; Table 3, Fig. 3). Although
disease-free survival in the PNI-positive group also
was poorer than that of the PNI-negative group for
Stage II rectal cancer, the difference was not
statistically significant (P=0.21). Because 51 of 266
patients with Stage III tumors received adjuvant
chemotherapy, which is known to affect survival,
the effect of adjuvant chemotherapy on disease-free
survival was analyzed (Table 3). Patient survival in
the PNI-positive group was poorer than that in the
PNI-negative group, irrespective of whether adjuvant
chemotherapy was given. Multivariate analysis of
PNI, lymph node status, depth of invasion, tumor
differentiation, lymphatic invasion, venous invasion,
tumor site, preoperative CEA, gender, age, and
adjuvant chemotherapy showed that lymph node
status, PNI, depth of invasion, and tumor site were
significant prognostic factors (P<0.01; Table 4).
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Figure 1. Representative PNI. a. Arrows shows cancer cells inside the perineurium in Auerbach’s plexus. This is a case
of massive PNI. b. Eighty percent of cases of PNI involve only slight invasion to Auerbach’s plexus. In this case, one or
two plexuses adjacent to the tumor front were invaded by cancer cells (arrow). Arrowhead shows Auerbach’s plexus

without cancer invasion. PNI = perineural invasion.

DISCUSSION

PNI has been reported to be a prognostic factor in
colorectal cancer,’™ colon cancer,?>% and rectal
cancer.®'7 However, there is still no definitive
conclusion about the degree to which PNI is a
prognostic factor, especially in colon cancer, because
many of the previous studies of PNI were retrospec-
tive, and PNI was not clearly defined. Although many
of the reports did not define PNI, PNI was considered

to be perineural cancer invasion within and outside
the bowel wall in some of them,“®*!? and only
extramural PNI was examined in other studies.”**"
We defined PNI as cancer invasion to Auerbach’s
plexus, and on this basis prospectively examined more
than 500 patients. Our findings clearly demonstrated
that PNI was a significant prognostic factor in pT3 or
pT4 colorectal cancer. Therefore, this study provides
strong evidence that cancer invasion to Auerbach’s
plexus is a prognostic factor for colorectal cancer.
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Table 1.
PNi and Clinicopathologic Characteristics of the Examined
. Patients
PNI- PNi-
negative positive P
(n=377) (h=132) Value
Age (yn) 0.68
<60 155 57
>60 222 75
Male/female 225/152 75/57 0.56
ratio
Tumor site 0.16
Colon 229 71
Rectum 148 61
Preoperative 0.34
CEA (ng/ml)
<5 257 84
=5 120 48
Depth of 0.08
invasion (pT)
pT3 329 107
pT4 48 25
Lymph node <0.01
status (pN)
pNO 209 34
pN1 120 57
+pN2 48 41
Tumor 0.99
differentiation
Well/moderate 354 124
Poor/mucinous 23 8
Lymphatic <0.01
invasion
Negative 255 37
Positive 122 95
Venous <0.01
invasion
Negative 234 53
Positive 143 79

PNI = perineural invasion.

The outcome of patients with Stage II colorectal
cancer with cancer invasion to Auerbach’s plexus
was poor, and the survival rate was similar to that of
patients with Stage III colorectal cancer. Because
adjuvant therapy is recommended for patients with
Stage III colorectal cancer, patients with Stage II
colorectal cancer with invasion to Auerbach’s plexus
also are thought to be candidates for such therapy.
On the other hand, the outcome of patients with
Stage III colon cancer without invasion to Auerbach’s
plexus was good, and therefore these patients may
not require adjuvant chemotherapy. These findings
suggest that cancer invasion to Auerbach’s plexus
could be used to facilitate the selection of patients
with colorectal cancer for adjuvant chemotherapy.
However, among patients with Stage III colon cancer
without invasion to Auerbach’s plexus, those who
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received adjuvant chemotherapy showed better sur-
vival than those who did not, although the difference
was not statistically significant. Further investigations
of cancer invasion to Auerbach’s plexus and the
need for adjuvant chemotherapy are necessary.

Cancer invasion to Auerbach’s plexus is a signifi-
cant prognostic factor even in patients with colon
cancer. Only three studies have examined the
relationship between PNI and the prognosis of colon
cancer patients.**?* These demonstrated that PNI
was associated with recurrence and poor survival,
although multivariate analysis showed that this
association was not significant. Therefore, our study
is the first to report a significant association between
PNI and survival of colon cancer patients based on
multivariate analysis.

Although cancer invasion to Auerbach’s plexus is a
significant prognostic factor in patients with rectal
cancer, the difference in disease-free survival be-
tween the PNI-positive group and the PNI-negative
group was not statistically significant for Stage II
rectal cancer. This may have been the result of the
small number of patients with Stage II rectal cancer
included in this study (n=289), and thus any apparent
difference would have had low statistical power.
Because the difference in five-year, disease-free
survival rate between the groups was large (14
percent in this study) and the hazard ratio between
the survival curves seemed to be constant over time,
statistical significance may have been achieved by
analyzing a larger number of patients with Stage II
rectal cancer.

Table 2.
Pattern of Recurrence
PNI- PNI-
negative positive P Value
Colon n=229 n=71
Liver 12 (5.2) 14 (19.7) <0.01
Lung 9 (3.9) 5(7) 0.28
Peritoneum 6 (2.6) 2 (2.8) 0.93
Local 1(0.4) 0 0.58
Others 5(2.2) 1(1.4) 0.68
Rectum n=148 n=61
Liver 9 (6.1) 13 (21.3) <0.01
Lung 22 (14.9) 18 (29.5) 0.01
Peritoneum 0 1(1.6) 0.12
Local 4(2.7) 8 (13.1) <0.01
Others 10 (6.7) 3 (4.9 0.62

PNI = perineural invasion.
Data are numbers with percentages in parentheses
unless otherwise indicated.
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Figure 2. Disease-free survival curves according to PNI status. The prognosis of the PNI-positive group was
significantly poorer than that of the PNI-negative group (P<0.01). PNI = perineural invasion.

In this study, the incidence of PNI in pT3 or pT4
colorectal cancer was 26 percent. The reported
incidence of PNI has differed among previous
studies, and in patients with advanced cancer, the
incidence has ranged between 14 and 50 per-
cent.” 1t These differences are thought to have
been the result of the different definitions of PNI
employed. Therefore, a clear definition of PNI is very
important for clinical use, and we consider our
present definition to be a candidate.

Table 3.
Five-Year Disease-Free Survival Rate According to
Tumor Site and Stage

PNI PNI-
negative positive P Value
Colon
Stage I 94 (134) 80(20) 0.02
Stage |l 75.8 (95) 52.9 (51) 0.03
Adjuvant 93.3 (15) 61.5(13) 0.04
chemotherapy +
Adjuvant 72.5 (80) 50 (38) 0.01
chemotherapy —
Rectum
Stage Il 78.7 (75) 64.3(14) 0.21
Stage Il 63 (73) 38.3 (47) <0.01
Adjuvant 71.4 (14) 44.4(9) 0.08
chemotherapy + :
Adjuvant 61 (59) 36.8(38) 0.01
chemotherapy —

PNI = perineural invasion.
Data are percentages with numbers in parentheses
unless otherwise indicated.

Immunohistochemical evaluation can be used to
confirm the presence of PNL.? Use of an antibody
against S-100 protein showed that the incidence of
PNI was 70 percent, which was more than four times
the incidence revealed by routine staining. This PNI
positivity rate was very high, and patients with a
poor prognosis were not selected using that method
and immunohistochemistry was not always used for
routine pathology because of the labor, time, and
cost involved.

Venous invasion and lymphatic invasion are con-
sidered to be poor prognostic factors in patients with
colorectal cancer.”® In our study, venous invasion
and lymphatic invasion were significant prognostic
factors in univariate analysis but were not significant
in multivariate analysis, and cancer invasion to
Auerbach’s plexus was selected as an indicator of
poor prognosis. Our data suggest that cancer inva-
sion to Auerbach’s plexus is considered to be a more
important prognostic factor than venous and lym-
phatic invasion.

Although many molecular markers for colorectal
cancer have been studied, and some, such as p53 and
DCC, have been considered to indicate prognosis,
some of the evidence is conflicting,®* and these
markers are still not used in routine pathology.
Moreover, these techniques are labor-intensive, time-
consuming, and expensive. Because PNI can be easily
detected by routine pathologic examination, it is easy
to add this simple finding to pathology reports.
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Figure 3. Disease-free survival curves of Stage Il patients according to PN status and cancer site. For both colon and
rectal cancer, disease-free survival in the PNi-positive group was significantly poorer than that in the PNI-negative group
(P=0.03 and P<0.01, respectively). PNI = perineural invasion.

Several reports have indicated that PNI is associat-
ed with local recurrence of rectal cancer.5%101425
Our study also showed that local recurrence of rectal

Table 4. cancer was significantly associated with invasion to

Multivariate Analysis of the Prognostic Factors Auerbach’s plexus, and that such invasion was
Hazards significantly associated with liver metastasis in colon

Prognostic Factors P Value Ratio (Cl) cancer and with liver and lung metastasis in rectal
Lymph node status <0.0001 0.37 (0.25-0.57) cancer. These results suggest that cancer invasion to
(pPNO/pN1, 2) Auerbach’s plexus is an important factor not only for

Tumor (colonfrectum)  <0.0001 0.44 (0.3-0.64)

PNI (negative/positive) <0.0001 0,47 (0.32-0.68) local recurrence but also distant metastasis.

Depth of invasion 0.0004 0.44 (0.28-0.69) The PNI grading system has been used in our
(pT3/pT4) pathology reports. Slight invasion to Auerbach’s plexus
PNI = perineural invasion; Cl = confidence interval. is classified as PNI1, massive invasion as PNI3, and
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intermediate invasion as PNI2. However, only 20
percent of PNI cases were classified as PNI2 and 3, and
there were no significant differences in outcome among
these grades (data not shown). This indicates that the
presence, rather than the extent, of cancer invasion to
Auerbach’s plexus is important for prognosis.

CONCLUSIONS

Cancer invasion to Auerbach’s plexus is an impor-

tant prognostic factor for colorectal cancer, and this
should form the basis for defining PNI.

10.
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Abstract

Background/Aims: This study investigated appropriate lev-
el of upward lymph node (LN) dissection in advanced lower
rectal carcinoma. Methads: A total of 285 consecutive pa-
tients with stage li/lil lower rectal carcinoma were analyzed.
LN dissection was classified as follows: division of the root of
the superior rectal artery (UD2), division of the root of the
inferior mesenteric artery (UD3) and UD3 with para-aorticLN
dissection (UD4). Results: LN metastases at the root of the
inferior mesenteric artery were found in 4 patients. Their
prognoses were worse than those of the other stage Il pa-
tients (p = 0.011). On the other hand, LN metastases along
the superior rectal artery were discovered in 14 patients,
whose 5-year overall survival rate was 61.2%. By removing
the LNs either UD2 or UD3/4, a similar survival rate was
achieved in stage Il patients with LN metastases along the
superior rectal artery. Conclusion: Survival of a minority
with metastatic LNs at the root of the inferior mesenteric ar-
tery was poor. Additionally, survival is no worse in patients
with positive LN along the superior rectal artery as long as
these positive nodes are resected by either UD2 or UD3/4.
Low ligation is adequate for advanced lower rectal carci-
noma. Copyright © 2007 S. Karger AG, Basel

Introduction

It is well known that lower rectal carcinoma has two
routes of lymphatic spread, i.e. upward and lateral spread.
There have been many reports that discuss the signifi-
cance of lateral pelvic lymph node dissection for ad-
vanced lower rectal carcinoma [1-4]. However, there have
not been any definitive conclusions and various opinions
have been expressed around the world. On the other
hand, the impact of upward lymph node dissection for
sigmoid colon or upper rectal carcinoma has been dis-
cussed in several reports [5-7], and yet few studies have
focused on this issue in advanced lower rectal carcinoma.
Although Pezim et al. [8] reported that high ligation of
the inferior mesenteric artery had no survival advantage
for rectal carcinoma patients, no counterarguments have
been published and it remains difficult to generalize
about the impact of upward lymph node dissection. The
appropriate extent of upward lymph node dissection for
advanced lower rectal carcinoma remains an unsolved
issue and guidelines need to be established.

This study presents a detailed estimation of how the
level of upward lymph node dissection affects survival
rates following curative resection in advanced lower rec-
tal carcinoma.
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Patients and Methods

Between 1990 and 2002, a series of 303 consecutive patients at
the National Cancer Center Hospital, Tokyo, underwent curative
surgery for stage II or IIT lower rectal carcinoma. Lower rectal
carcinoma was defined as a tumor with a distal margin 7 cm or
less from the dentate line by digital examination and/or proctos-
copy. Five patients with a history of malignancy (sigmoid colon
carcinoma in 3 and bladder carcinoma in 2), who previously un-
derwent lymph node dissection along the inferior mesenteric ar-
tery or in the lateral pelvis, were excluded, because the routes of
lymphatic spread seemed to be changed in these cases. Two pa-
tients with synchronous advanced rectosigmoid carcinoma were
excluded. Three stage IT patients and 8 stage Il patients did not
undergo lymph node disscction along the inferior mesenteric ar-
tery but only in the mesorectum (UDI), because of preoperative
underestimation. These 11 patients were also excluded. Conse-
quently, 285 patients were eligible for this study. The mean (SD)
distance from the dentate line of the tumor was 2.4 (1.0) (range
0.0-7.0) cm. No patients received preoperative radiotherapy and/
or chemotherapy. All patients were evaluated before surgery by
total colonoscopy, barium enema and computed tomography. To

evaluate comorbid conditions, cardiopulmonary function and re--

nal function tests were performed. In our study, lateral pelvic
lymph nodes were regarded as regional lymph nodes according to
the Japanese classification of colorectal carcinoma {9], although
lateral pelvic lymph node metastases are regarded as distant me-
tastases in the TNM classification system (10]. Clinical stage I or
111 middle or lower rectal carcinoma, located at or below the peri-
toneal reflection, is an indication for lateral pelvic lymph node
dissection in our hospital [2, 3]. Postoperative adjuvant chemo-
therapy using oral or intravenous fluoropyrimidines was admin-
istered for 6 months to 27 stage III patients. Two stage III patients
received postoperative radiotherapy and another underwent con-
comitant chemoradiotherapy.

Theincidence of upward lymph node metastases based on his-
topathological data from the resccted specimen, recurrence sites
and survival rate were retrospectively analyzed and the appropri-
ate extent of upward lymph node dissection for advanced lower
rectal carcinoma was evaluated.

Classification of the Level of Upward Lymph Node Dissection

Standard surgical procedures at our institution were previ-
ously reported in detail {11, 12]. The extent of upward lymph
node dissection was classified as follows: UDI is defined as re-
section of the mesorectum, UD2 as division of the root of the
superior rectal artery with lymph node dissection below that
level, UD3 as division of the root of the inferior mesenteric ar-
tery with lymph node dissection below that level and UD4 as
UD3 with the addition of para-aortic lymph node dissection
(fig. 1) {12]. The level of upward lymph node dissection was de-
termined by preoperative and intraoperative findings. When a
patient was diagnosed as stage I, UD1 to UD2 lymph node dis-
section was performed. UD2 to UD4lymph node dissection was
performed for patients with stage I or III tumor. UD4 was per-
formed until the first half of the 1990s, but has not been per-
formed thereafter because of excessive operative time, blood loss
and a high incidence of postoperative sexual dysfunction, espe-
cially in males (11, 13, 14].
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Fig. 1. Classification of the level of upward lymph node dissection..
UDL1 is defined as resection of the mesorectum; UD2 as division
of the root of the superior rectal artery (SRA) and lymph node
dissection below this level; UD3 as division of the root of the in-
ferior mesenteric artery (IMA) and lymph node dissection below
this level; and UD4 as UD3 with para-aortic lymph node dissec-
tion. IVC = Inferior vena cava; LCA = left colic artery.

Statistical Analysis

Survival curves were traced using the Kaplan-Meier method.
The differences between curves were tested using the log-rank
test. Comparisons between groups were performed using x* test.
p < 0.05 was considered significant. All statistical calculations
were made using SPSS computer software (SPSS 11.0, SPSS Inc.,
Chicago, Ill., USA).

Results

The characteristics of 285 patients according to the
UD classification are shown in table 1. There were 78
(27.4%), 133 (46.7%) and 74 (26.0%) patients who under-
went UD2, UD3 and UDA4, respectively. All patients were
followed up until death or for atleast 3 years with a mean
follow-up period of 66 months. The rate of sphincter-pre-
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Table 1. Patient characteristics according to the UD classification

Total (n =285) UD2(n=78) UD3 (n=133) UD4(n=74)
Age, years (mean) 58.2 58.1 582 584
Sex ratio {male:female) 191:94 53:25 90:43 48:26
Follow-up period (mean) 66 59 57 8g>¢
Surgical procedure ’
Sphincter-preserving surgery 143 (50.2) 53 (67.9) 64 (48.1) 26 (35.1)~b
Non-sphincter-preserving surgery 142 (49.8) 25(23.1) 69 (51.9) 48 (64.9)
Lateral LNs dissection
No 68 (23.9) 32 (41.0) 31(233) 5(6.8)4
Yes 217 (76.1) 46 (59.0) 102 (76.7) 69 (93.2)
Evaluated LN, n (mean) 42 31 39 574
Metastatic LN, n (mean) 3 2 3 3
TNM classification
Stage IT 94 (33.0) 29 (37.2) 38 (28.6) 27 (36.5)
Stage IIT 191 (67.0) 49 (62.8) 95(71.4) 47 (63.5)

Values in parentheses are percentages.

2p <0.05 UD2 vs. UD3,® p < 0.05 UD2 vs. UD4, p < 0.05 UD3 vs. UD4, ¢ p < 0.05 between each UD clas-

sification.

serving surgery was higher in UD2 patients than in those
who underwent UD3 or UD4. The rate of undergoing lat-
eral lymph node dissection and the number of evaluated
lymph nodes increased significantly with the extension
of upward lymph node dissection. However, there were
no significant differences in the number of metastatic
lymph nodes and the ratio of stage II to III among UD
classifications.

In each TNM stage, the overall survival curves in rela-
tion to the extent of upward lymph node dissection were
evaluated and there were no significant differences ac-
cording to the extent of upward lymph node dissection
(fig. 2). Recurrence sites after curative resection are dem-
onstrated in table 2. In both groups with or without
lymph node dissection at the root of the inferior mesen-
teric artery, the lung was the most common site of recur-
rence followed by the liver. Recurrence sites did not sig-
nificantly differ between the groups, including para-aor-
tic or mediastinal lymph node metastases.

Table 3 summarizes the characteristics and outcomes
of 4 patients with lymph node metastases at the root of
the inferior mesenteric artery. They accounted for 1.9%
of the 207 patients who underwent UD3 or UD4. Recur-
rences developed in all cases and their prognoses were
significantly worse than those of the other stage III pa-
tients who underwent UD3 or UD4 (p = 0.011) (fig. 3).
None of 4 patients survived for 5 years.

Upward LN Dissection for Rectal
Carcinoma

Table 2. Recurrent sites after curative resection

Recurrent site uD2 UD3/UD4 p value
n=78) (n=207)

Lung 16 (20.5) 36(17.4) 0.543

Liver 6(7.7) 19 (9.2) 0.692

Pelvic cavity 7 (9.0) 15(7.2) 0.626

Para-aortic or mediastinal LNs 3 (3.8) 4(1.9) 0.352

Values in parentheses are percentages.

On the other hand, lymph node metastases along the
superior rectal artery were discovered in 14 patients, ex-
cluding 3 patients with metastatic lymph nodes at the
root of the inferior mesenteric artery, and table 4 shows
their characteristics. They accounted for 4.9% of all pa-
tients. Ten patients developed recurrence and the lung
was the most common site (6 patients), followed by the
liver (2 patients). The 5-year overall survival rate was
61.2% in this group and there were no significant differ-
ences in overall survival among the patients with and
without lymph node metastases along the superior rectal
artery (p = 0.338) (fig. 4a). In addition, there were no sig-
nificant differences in survival of the patients with lymph
node metastases along the superior rectal artery accord-
ing to the extension of upward lymph node dissection
performed (UD2 or UD3/4) (p = 0.642) (fig. 4b).
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Fig. 2. Overall survival curves in relation
to the extent of upward lymph node dis-
section at each stage: (a) stage II and (b)
stage [T1. There were no'significant differ-
ences in each stage.

Stage Hl patients (n = 94)

Fig. 3. Overall survival curves {or Lhe stage
IIT patients with or without metastatic
lymph nodes at the root of the inferior
mesenteric artery (IMA) . The former was
significantly worse than the latter (p =
0.011).

100 q ——— e —au <.
--—~~~l—-l~—t—+~; ~a1-—i-f—-v—----é—o-—-—l-—l ———————————
——— - . st o o ame v s o ¢ e} & s 5 ot S mtes & s 2l ¢ e ¢ @
O I e . D TR R TEP PO g )
80 4
|3
=
'g 60 -
2
= ub
2 e 2
™ 40+
s | ammea-- uD3
>
o —_— up4
20 1
o T T ] T T 1
0 40 80 120
a Time after resection (months)
100 oz Stage il patients (n = 191)
tgt . g p
| %”‘“ |
. ._'3&_': ..‘__“'J,_H_,_,_‘
B Sty S e ik
Tg 60 -\“"*"-m—-o-.b-—w..-— bbbty amy e i S
s
3
T 404
2 —eee aeee o= UD2
>
c i eemea-. up3
20 ————— UD4
0 T 1] ) T T 1
0 40 80 120
b Time after resection (months)
Stage Il patients with UD3/4 (n = 142)
100 +—=et— o
.
80 \\\D-ﬂ-qh
£ T
a
= s
E 60 4 '**h‘_“__w, = o
T
5 .
T 40
Vv
3
—— LNs at the root of the IMA: positive
20
— - =~ {Ns at the root of the IMA: negative
0 T T T ] T 1
[} 40 80 120

Time after resection (months)

378 Dig Surg 2007;24:375-381

305

Uehara/Yamamoto/Fujita/Akasu/Moriya



Table 3. Characteristics of the patients with metastatic LNs at the root of the inferior mesenteric artery

Age Sex UD Histology pT Metastatic Recurrent Disease-free ~ Outcome
LNs, n site time, months months
33 F 3 well-differentiated adenocarcinoma pT3 3 lung, bone 25 died (54)
64 F 3 moderately differentiated adeno- pT3 4 lung 22 alive with recur-
carcinoma rent tumor (39)
51 M 3 poorly differentiated adenocarcinoma  -pT3 25 pelvic cavity 11 died (19)
57 M 3 poorly differentiated adenocarcinoma  pT3 16 pelvic cavity, 4 died (6)
peritonium
Discussion

Surgical decisions regarding upward lymph node dis-
section for advanced lower rectal carcinoma remain con-
troversial. In our study, patients with metastatic lymph
nodes at the root of the inferior mesenteric artery com-
prised a small minority (4 patients, 1.9%) and their prog-
noses were very poor. Their prognoses seemed to be al-
most equal to those of patients who underwent UD4
dissection and were pathologically proven to have meta-
static para-aortic lymph node, although such patients are
classified as stage IV in TNM classification and were ex-
cluded from this study. Furthermore, we could not dem-
onstrate an effect of prophylactic lymph node dissection
at the root of the inferior mesenteric artery in patients
with any stage of disease. Moreover, lymph node dissec- -
tion without the root of the inferior mesenteric artery did
not result in increased para-aortic or mediastinal lymph
node metastases, which we had thought might be caused
by failing to perform lymph node dissection. We con-
clude that lymph node dissection at the root of the infe-
rior mesenteric artery does not provide any survival ad-
vantage for patients with advanced lower rectal carcino-
ma and metastatic lymph nodes at this level have
systematic disease.

Likewise, there were also a small number of patients
with metastatic lymph nodes along the superior rectal ar-
tery (14 patients, 4.9%) and the positive rate was far below
the rate of lateral lymph nodes (55 of 217 patients who
underwent lateral lymph node dissection, 25.3%) in this
series. However, the 5-year overall survival rate in this
group was 61.2% and there were no significant differenc-
es among stage III patients with and without lymph node
metastases along the superior rectal artery. In addition,
survival is no worse in patients with positive lymph node
along the superior rectal artery as long as these positive
nodes are resected by either UD2 or UD3/4. We conclude
that UD2 lymph node dissection is adequate even for

Upward LN Dissection for Rectal
Carcinoma

Table 4. Characteristics of the patients with metastatic LNs along
the SRA (exception for three with metastatic LNs at theroot of the
IMA)

Patients 14
Age, years (mean) 58.8
Sex ratio (male:female) 12:2
Upward LNs dissection UD2 4
UD3 6
UD4 4
Lateral LNs dissection  no 5
unilateral pelvic 2
bilateral pelvic 7
pT category in TNM pT1 2 -
classification pT2 2
pT3 7
pT4 3
pN category in TNM pN1 7
classification pN2 7
Recurrence yes 10
no 4

SRA = Superior rectal artery; IMA = inferior mesenteric ar-
tery.

stage III patients with lymph node metastases along the
superior rectal artery.

There are some problems with the existing classifica-
tions of rectal carcinoma. TNM classification considers
lymph nodes at the root of the inferior mesenteric artery
as regional lymph nodes for colorectal carcinoma without
regard to the location of the tumors, as well aslymph nodes
along the superior rectal artery {10]. Under this classifica-
tion, patients with metastatic regional lymph nodes are re-
garded asstage IIT and are subcategorized into three groups
by the depth of tumor invasion and number of metastatic
lymph nodes, not by the location of metastatic lymph
nodes. The problem with this classification is that we can-
not distinguish whether stage III patients havelymph node
metastases at the root of the inferior mesenteric artery.
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In comparison, the Japanese classification of colorec-
tal carcinoma [9] treats regional lymph nodes in rectal
carcinoma as follows: pararectal lymph nodesaredefined
as group 1, lymph nodes along the superior rectal artery
as intermediate lymph nodes (group 2) and lymph nodes
at the root of the inferior mesenteric artery as the main
lymph nodes (group 3). However, this classification de-
fines patients with metastatic lymph nodes in group 2
and/or group 3 as same stage (stage IIIb). Based on the
results of this study, these criteria should be reevalu-
ated.

In recent years, sphincter-preserving surgery has been
increasingly adopted in patients with lower rectal carci-
noma {15, 16]. The most important postoperative compli-
cation in this procedure is anastomotic leakage. To avoid

380 Dig Surg 2007;24:375-381

this complication, all colorectal surgeons pay attention to
blood flow in the remnant colon, together with the ten-
sion of the anastomosis. Therefore, Western surgeons
perform mobilization of the splenic flexure for most pa-
tients {17], but the position of the splenic flexure in Japa-
nese is usually very deep in the left upper subphrenic area
and it is sometimes rather difficult to mobilize the left
side colon. However, Japanese patients usually have along
sigmoid colon, and if the surgeon preserves 1 or 2arcades
of marginal vessels of the sigmoid colon by dividing the
sigmoid artery between the superior rectal artery and
these marginal vessels, mobilization of the splenic flex-
ure becomes unnecessary. In this situation, arterial blood
flow is not being compensated. Preservation of the blood
flow of the left colic artery is one solution to this problem,
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because the appropriate extent of upward lymph node-

dissection for lower rectal carcinoma is considered to be
UD2. When the length of the vascular pedicle for lower
anastomosis is short, we can cut the periphery of the left
colic artery. Some surgeons choose left colic artery-pre-
serving lymph node dissection at the root of the inferior
mesenteric artery, but this increases the risk of damaging
the lumbar splanchnic nerve.

Another problem encountered with lymph node dissec-
tion for lower rectal surgery is lateral lymph node dissec-
tion. Some reports mainly from Japan have supported the
effectiveness of lateral pelvic lymph node dissection, and
it is well established as the standard procedure in leading
hospitals in Japan. However, in Western countries, the sur-
vival benefits of lateral pelvic lymph node dissection are

regarded as doubtful. Instead, preoperative chemoradio-

therapy is widely performed [18, 19]. To resolve this dis-

parity, a multicentric randomized clinical trial that com-

pares lateral pelvic lymph node dissection with autonomic -
nerve preservation to total mesenteric excision (JCOG-

0212) is underway in Japan and data regarding this issue

will become available in the near future {20].

In conclusion, survival of a minority with metastatic
lymph nodes at the root of the inferior mesenteric artery
was very poor. In addition, survival is no worse in pa-
tients with positive lymph node along the superior rectal
artery as long as these positive nodes are resected by ei-
ther UD2 or UD3/4. Surgeons should take these data into
consideration and recognize that low ligation is adequate
for advanced lower rectal carcinoma.

»2
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Incidence and Patterns of Recurrence
after Intersphincteric Resection for
Very Low Rectal Adenocarcinoma

Takayuki Akasu, MD, Masashi Takawa, MD, Seiichiro Yamamoto, MD, Shin Fujita, MD,
Yoshihiro Moriya, MD

BACKGROUND:

STUDY DESIGN:

RESULTS:

CONCLUSIONS:

The aim of this study was to evaluate the incidence and patterns of recurrence, or oncologic
safety, after intersphincteric resection (ISR) without radiotherapy for very low rectal
adenocarcinoma.

One hundred eight consecutive patients with T1-T3 rectal cancers located 1 to 5 cm (median
3 cm) from the anal verge underwent ISR. A retrospective analysis of prospectively recorded
data from the 106 patients not receiving radiotherapy was performed.

There were 23 T1, 40 T2, and 43 T3 tumors. Morbidity and mortality rates were 33% and 1%,
respectively. The 3-year rates of overall local recurrence and survival were 5.7% and 95%,
respectively. The 3-year cumulative local recurrence rate was 0% for the patients with T1-T2
tumors as compared with 15% for those with T3 tumors (p = 0.0012). In T3 tumors, the
2-year local recurrence rate was 5% for patients with negative surgical margins as compared with
33% for those with positive margins (p = 0.0001). The incidences of distant recurrence for
stages I, II, 111, and IV disease were 4%, 5%, 18%, and 33%, respectively.

ISR does not increase local or distant recurrences. For T1-T2 tumors, meticulous dissection
and irrigation after closure of the distal stcump allows local control without radiotherapy.
With T3 tumors, preoperative therapy should be considered if resection margins are esti-
mated to be insufficient. (J Am Coll Surg 2007;205:642—647. © 2007 by the American

College of Surgeons)

Standard surgical treatment for massively invading rectal
adenocarcinoma located within 5 ¢cm from the anal verge is
abdominoperineal resection.! This is because the length of
the anal canal is 3 to 5 cm,? and a distal margin of at least
1 cm, but preferably 2 cm, should be taken to ensure local
control.">4

To avoid permanent colostomy for such patients, inter-
sphincteric resection (ISR) was devised in the 1980s, and a
modern concept of ISR was established in the 1990s.%
ISR is now defined as a procedure obtaining sufficient
margins by removing part or all of the internal sphincter
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and restoring bowel continuity for patients with rectal
cancers involving or neighboring the anal canal. With
meticulous performance of this operation, satisfactory
early results on defecatory functions and oncologic out-
comes were reported.*’

But with ISR, there is a potential risk of increasing re-
currence, especially local recurrence, because preservation
of the anal canal, external sphincter, and levator ani
muscles for such low tumors may compromise distal or
circumferential resection margins. There have been only
limited studies on longterm oncologic outcomes after
ISR.®® The purpose of this study was to review our
results of ISR for rectal adenocarcinoma within 5 cm
from the anal verge and to evaluate the incidence and
patterns of recurrence, as parameters of oncologic safety,

after ISR without radiotherapy.

METHODS

Between October 1993 and November 2005, 108 patients
with massively invasive rectal adenocarcinomas located
within 5 cm from the anal verge underwent ISR at the
National Cancer Center Hospital, Tokyo. During the same
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period, 201 patients underwent abdominoperineal resec-

tion for rectal cancer located within 5 c¢m from the anal
verge. The proportions of ISR were 18% (28 of 157) until
2001 and 529% (78 of 150) thereafter. Selection criteria for
ISR were sufficient medical fitness; normal sphincter func-
tion; distance between the tumor and the anorectal junc-
tion (upper edge of the surgical anal canal) of less than 2
cm; no involvement of the external sphincter; and no signs
of disseminated disease. Patients were routinely assessed
with chest and abdominal CT, digital anorectal examina-
tion, and radiologic studies, including endorectal ultra-
sonography’ until 1997, thin-section helical CT until
2000, and thin-section MRI with a phased-array coil*
from 2001 on. Written informed consent was obtained
from all patients. '

Retrospective analysis of clinicopathologic data from the
prospective database and medical records of the 106 con-
secutive patients who did not receive adjuvant radiotherapy
was conducted. Data from the remaining two patients
given radiotherapy were excluded from this analysis. There
were 83 men and 23 women, with a median age of 55 years
(range 26 to 75 years). The median distance from the tu-
mor to the anal verge was 3 cm (range 1 to 5 cm).

Treatment
Ninety patients underwent partial ISR and 16 had com-
plete ISR. A small part of the external sphincter was re-
sected in six patients to obtain sufficient surgical margins.
Extent of lymph node dissection included total mesorectal
excision in 63 patients and total mesotectal excision plus
extended lateral pelvic lymph node dissection in 43. Com-
bined resection was performed for six patients (vagina, two;
uterus, one; pelvic plexus, two; internal iliac vessels, one).
ISR was carried out through a laparotomy in 101 pa-
tients and laparoscopically in 5. A ] pouch was made in 24
patients, a transverse coloplasty pouch in 35, and a straight
anastomosis in 47, according to the operator’s preference.
Ninety-five patients had covering ileostomy, two had co-
lostomy, and nine had no stoma. Two patients with a soli-
tary liver metastasis and one with a solitary lung metastasis
underwent complete resection of their metastases. Postop-
eratively, 19 patients received adjuvant chemotherapy with
a 5-fluorouracil-based regimen.

Surgical procedure

The surgical procedures were basically similar to those orig-
inally described by Schiessel and colleagues*” The patient
was placed in a supine position with flexed and abducted
thighs. The sigmoid colon and rectum were mobilized
down to the levator ani. The intersphincteric plane, be-
tween the puborectalis and the external sphincter, and the
internal sphincter were dissected cautiously as far as possi-

ble under direct vision, using electrocautery. If the lower
edge of the tumor was reached, a vertical stapler was ap-
plied just below the tumor to close the rectum or anal canal,
and then the anal canal was washed with povidone iodine
followed by saline.

A Gelpi retractor or a self-holding retractor (Lone Star
Retractor; Lone Star Medical Products Inc) was applied to
the anal canal, the internal sphincter was circumferentially
incised, and the intersphincteric plane was dissected with
electrocautery under direct vision. A resection margin of at
least 1 cm was always attempted. If the rectum was not
closed in the abdominal phase, it was closed using sutures
after per-anal dissection. After removal of the rectum, the
pelvic cavity and anal canal were irrigated with povidone
iodine and then with saline. Then a coloanal anastomosis
was made using vertical mattress sutures.

Foilowup

All patients were followed for a2 median of 3.5 years (tange
0.9 to 11.7 years) for those who remained alive, and 83
patients (78%) could be followed for more than 2 years.
Patients with stage I tumors were examined with chest and
abdominopelvic CT and carcinoembryonic antigen mea-
surement every year for at least 5 years. Patients with stage
II tumors were examined every 6 months for 2 years, then
yearly for at least 3 years. Patients with stage III tumors
were examined every 4 months for 2 years, then every
6 months for at least 3 years.

Statistical analysis

The starting point for survival and recurrence-free intervals
was the day of operation, and data on patients who were
alive or free of recurrence were censored at the last fol-
lowup. Overall survival was defined as the time from ISR
until death from any cause. Local recurrence was defined as
that confined to the pelvis and distant recurrence as present
outside of the pelvis.

Survival curves were estimated by the Kaplan-Meier
method, and differences in survival were evaluated with the
log-rank test. The significance of differences in proportions
was calculated with the chi-square test. All statistical anal-
yses were performed using SPSS for Windows, version
11.0J (SPSS-Japan Inc). All p values were two sided, and a
p value of less than 0.05 was considered statistically
significant.

RESULTS

Pathologic findings

Histologic diagnoses were well, moderate, and pootly dif-
ferentiated adenocarcinomas in 52, 46, and 5 patients, re-
spectively, and mucinous carcinoma in 3. The median tu-
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Figure 1. Overall survival among 106 patients undergoing inter-
sphincteric resection.

mor size was 3.7 cm (range 1 to 12 cm). Resection margins
were microscopically negative in 103 patients and positive
in 3. One patient had both circumferential and distal pos-
itive margins and the other two had a circumferential pos-
itive margin. Excluding these 3 patients, the median distal
margin was 1.2 cm (range 0.3 to 4 cm). Histologic depth of
invasion included T1 in 23 patients, T2 in 40, and T3 in
43, All T1 tumors had massive invasion, lymphatic inva-
sion, venous invasion, or poor differentiation. Lymph node
statuses were NO in 66, N1 in 25, and N2 in 15. Seven
patients (7%) had lateral pelvic lymph node metastasis and
3 had distant metastases (liver, 2; lung, 1). Histologic stag-
ing included stage I in 45 patients, Il in 20, IIl in 38, and
IVin 3. ‘

Morbidity and mortality

Of 35 patients (33%) who suffered from complications, 26
were treated conservatively and 9 had operations. Of 13
patients (12%) with anastomotic leakage, 6 underwent op-
- erations. The incidence of anastomotic leakage in the pa-
tients without covering stoma was not higher than that in
the patients with covering stoma (11% [1 of 9] versus 12%
[12 of 97], respectively). Other complications included
wound infection, bowel obstruction, urinary tract infec-
tion, anal pain, anastomotic stenosis, anal prolapse, peri-
stomal hernia, thrombocytopenia, and cholecystitis. One
patient who had anastomotic leakage and sepsis died on the
third postoperative day (mortality = 1%). Seven patients
had a permanent stoma because of complications (six pa-
tients) or local recurrence (one patient).

Survival

At the last followup in December 2006, 100 patients were
alive and 6 were dead. Causes of death included rectal
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Figure 2. Rates of overall recurrence, distant recurrence, and local
recurtence among 106 patients undergoing intersphincteric resection.

cancer (two patients), gastric cancer (one), pancreatic can-
cer (one), anastomotic leakage (one), and cerebral contu-
sion (one). The estimated overall 3- and 5-year survival
rates were 95% and 91%, respectively, including 1 hospital
death (Fig. 1).

Incidence and patterns of recurrence

A total of 16 patients (15%) developed recurrence. Esti-
mated 3- and 5-year cumulative rates for overall recurrence
were 15% and 18%, respectively (Fig. 2). Sites of the first
recurrence included the pelvis in five patients, pelvis and
lung in one, inguinal lymph nodes in two, lung in four,
lung and liver in one, and liver in three. The incidences of
overall recurrence for stages I, IL, III, and IV disease were
4%, 25%, 21%, and 33%, respectively.

Estimated 3- and 5-year cumulative rates for distant re-
currence, found in 11 patients (11%), were 11% and 12%,
respectively (Fig. 2). The incidences of distant recurrence
for stages I, II, I, and IV disease were 4%, 5%, 18%, and
33%, respectively. :

In total, 6 patients (5.7%) developed local recurrence,
with estimated 3- and 5-year cumulative recurrence rates of
5.7% and 7.3%, respectively (Fig. 2). Detailed sites of local
failure included the circumferential resection margin in
two patients, internal iliac or obturator nodes in three, and
sacrum in one. The incidences of local failure for stages I,
11, I, and IV disease were 0%, 20%, 5%, and 0%, and
those for pathologic T1, T2, and T3 tumors were 0%, 0%,
and 14%, respectively.

Estimated cumulative rate of local recurrence with T1-2
tumors was significantly less than that with T3 tumors
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= “0 — T1(n=23)and T2 (n= 40) DISCUSSION

§ — T3(n=43) - This study confirmed the longterm oncologic safety of ISR

8 30 , for rectal adenocarcinoma located within 5 cm from the

§ anal verge, in addition to acceptable morbidity and for-

g . tality. In this study, local recurrence and 5-year overall sur-

3 vival rates after ISR were 5.7% and 91%, respectively. Ina

= large series with 117 patients, Schiessel and associates” re-

s 10 ported a similar favorable local failure rate of 5.3%. There

2 were no substantial differences in oncologic outcomes be-

: tween the two studies; because our surgical procedures are

§ based on theirs, the stage distributions were almost the

-10 same, and radiotherapy was not used in either study. In

0 1 2 3 4 5 another large series with 92 patients, Rullier and cowork-

Time after operation (years) ers® reported a better local recurrence rate (2%) and a

No. at risk slightly worse distant recurrence rate (19%), with a 5-year

TI-T2 63 60 50 41 20 9 overall survival of 81%. These differences were attributable

T3 43 36 30 18 12 7

Figure 3. Rates of local recurrence among 106 patients undergoing
intersphincteric resection, according to the pathologic depth of
transmural invasion (T stage).

(p = 0.0012; 3-year rates of local recurrence, 0% versus
15%, respectively; Fig. 3). All 6 patients developing local
failure had T3 tumors. Of the 100 patients without local
failure, 37 had T3 tumors, and 63 had T1-2 tumors. Sen-
sitivity, specificity, positive predictive value, negative pre-
dictive value, and overall accuracy rate for T3 tumors in
prediction of local failure were 100% (6 of 6), 63% (63 of
100), 14% (6 of 43), 100% (63 of 63), and 65% (69 of
106), respectively.

In T3 tumors, the estimated cumulative rate of local
recurrence for patients with negative surgical margins was
significanty less than that with positive margins (p =
0.0001; 2-year rates of local recurrence, 5% versus 33%,
respectively). Of the six patients developing local failure,
two had positive margins, but the other four had negative
margins. Of the 37 patients without local failure, 36 had
negative margins, and 1 had a positive margin. Sensitivity,
specificity, positive predictive value, negative predictive
value, and overall accuracy rate for the positive margin in
prediction of local failure were 33% (2 of 6), 97% (36 of
37), 67% (2 of 3), 90% (36 of 40), and 88% (38 of 43),
respectively.

Other evaluated factors, including age, gender, tumor
size, pathologic TNM stage, pathologic N stage, histologic
grade, distance between the tumor and anal verge, ex-
tended lateral lymph node dissection, and adjuvant chemo-
therapy, had no association with local recurrence.

One patient with local recurrence at the circumferential
resection margin could undergo curative abdominoperi-
neal resection, but the other five received chemoradiother-
apy (three) or chemotherapy (two) alone.

to the background of their patients, 85% of whom had T3
or T4 tumors and 88% of whom received preoperative
radiotherapy. Considering duration of followup and prev-
alence of site and stage, these local recurrence rates after
ISR compared favorably with the 6% to 9% reported in
population-based data for anterior resection or abdomino-
perineal resection with total mesorectal excision.!**?

This study showed that invasion through the muscularis

- propria (T3) and positive microscopic resection margin

were significantly associated with local recusrrence after
ISR. Although data were not shown, Schiessel and col-
leagues’ reported that only Dukes stage and T stage had an
impact on local failure. Paty and associates'* analyzed data
of 134 patients with rectal cancer located 2 to 11 cm (me-
dian 6.5 cm) from the anal verge, undergomg not only ISR,

but also low anterior resection or coloanal anastomosis;
they found that mesenteric implants, positive microscopic
resection margin, T3 tumor, perineural invasion, blood
vessel invasion, and poorly differentiated histology were
significantly associated with pelvic recurrence in a univar-
iate analysis. Among these factors, only T3 and positive
resection margin were reproducible, so these 2 can cur-
rently serve as indicators of high risk for local failure. In this
study, positive margins had better positive predictive value
and overall accuracy rate than T3.

Our study clearly showed that there was no local recur-
rence after ISR for T1 and T2 tumors, despite the absence
of adjuvant radiotherapy. So far, there have been few stud-
ies mentioning oncologic safety of ISR without radiother-
apy for such tumors.*” Although longterm preoperative
radiotherapy is known to reduce tumor volume and change
protruding tumors into ulcerative scars, facilitating opera-
tions and decreasing tumor spillage,'” radiotherapy, in both
short and long courses, has the potential to cause damage to
anorectal'®'? and sexual'®'® functions. So, identification of
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a subset of patients for whom radiotherapy is not necessary
is valuable.

To select patients with T1 or T2 tumors, both trans-
rectal ultrasonography and high-resolution MRI are suf-
ficiently accurate, with overall accuracy rates of around
85%.%!° Although the frequency of overstaging of T2
tumors may be a lictle high with both examinations,’
this should not increase the risk of local recurrence,
because overstaging generally leads to overtreatment,
rather than undertreatment.

But caution is necessary to interpret these results because
in our series, total mesorectal excision with meticulous pel-
vic and per-anal dissection was performed, and closure of
the distal stump and irrigation of raw surfaces of the pelvic
cavity and anal canal were carried out for all patients. With-
out such procedures, favorable outcomes may not be
expected.

On the other hand, local treatment has been regarded
recently as an alternative option for T1 and T2 tumors,
with the advantages of sphincter preservation and minimal
morbidity. According to a current massive literature re-
view,?® low-risk T1 tumor with invasion confined to the
superficial submucosa, well to moderate differentiation,
and lack of lymphatic and venous invasion make a patient
suitable for local excision alone; high-risk T1 or T2 tumors
require radical operations or adjuvant treatment. Although
the recent integration of potent chemotherapeutic agents
into chemoradiotherapy has been steadily improving effi-
cacy, the role of local excision with chemoradiotherapy in
curative treatment of high-risk T1 and T2 tumors still re-
mains to be clarified.

For T3 tumors, our local recurrence rate of 14% without
radiotherapy is much higher than the 2% reported with
radiotherapy,® so adjuvant therapy should be considered for
T3 tumors, as Rullier and coauthors® recommended. Buc
because 86% of our patients with T'3 tumors can achieve
local control without radiotherapy, it should be given only
to high-risk patients, considering its toxicity to anal and
sexual functions.

This study showed microscopic involvement of the cir-
cumferential resection margin to be significantly associated
with local recurrence, in line with results of other studies.”®
In addition, tumor presence within 1 mm of the circum-
ferential resection margin is reported to be a major signif-
icant risk factor for local recurrence.'? Because preoperative
radiotherapy can increase the margin,'® this should be ap-
plied for patients with predicted insufficient margins.
High-resolution MRI is useful for selecting such patients,
predicting a clear circumferential resection margin with a
specificity of 92% in a large prospective study of 408
patients.*!

Although a positive distal margin caused local failure in
only one of our patients, the distal margin has long been
reported to be a significant risk factor of local failure.*?
MRI is useful for predicting distal margin and assigning
preoperative therapy to high-risk patients. Urban and col-
leagues®® used double-contrast, material-enhanced MRI
with a flexible surface coil for 61 patients with rectal cancer
and reported a specificity of 98% and a sensitivity of 100%
in assessment of anal sphincteric infiltration.

But distal intramural spread that is microscopic invasion
beyond the macroscopic tumor edge has been reported to
occur in 4% to 24% of patients undergoing curative opera-
tions and to reach nearly 2 cm.* Although distal intramural
spread has been suggested to be associated with lymph node

involvement, transmural invasion depth, annularity, gross tu-
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mor appearance, and unfavorable histology, dlear prediction
criteria have yet to be established and these warrant further
investigation.

It is controversial whether lateral pelvic lymph node me-
tastasis has a significant role in local recurrence. In our
study, three of six local failures appeared to be caused by
lateral node metastasis. But analyses of radiologic findings
by Syk and associates? revealed that only 2 of 33 local
failures originated from lateral node metastases among 880
rectal cancer patients undergoing total mesorectal excision.
The incidence of lateral node metastasis was 7% in this
study and was estimated to be between 6.5% and 9.4% in
a large series with 1,977 rectal cancer patients,* suggesting
a certain influence on local failure. So, the real incidence of
lateral node metastasis and its role in determining progno-
sis should be investigated further in a prospective fashion.

The 3-year rate for distant recurrence in our study was
11%, and this compared favorably with the 2-year dis-
tant recurrence rate of 14% in the Total Mesorectal Ex-
cision (TME) project of the Stockholm Colorectal Can-
cer Study with 447 patients.'' The Stockholm study
contained slightly more advanced but more cephalad
tumors than our study did. Considering this, ISR seems
not to increase distant recurrence. But caution is neces-
sary so as not to overlook inguinal lymph node recur-
rence. It is very rare with usual sphincter-preserving op-
erations but can occur in patients undergoing ISR.

We concluded that ISR, in general, does not increase
local or distant recurrences. With T1 and T2 tumors, if
meticulous dissection and irrigation after closure of the
distal stump are performed, local control is assured and
radiotherapy is not necessary. For T3 tumors, if resec-
tion margins are estimated to be insufficient, preopera-
tive therapy should be considered to reduce the risk of
local failure.
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Risk Factors For Anastomotic Leakage After Laparoscopically Assisted Anterior Resection in Patients with
Rectal Cancer: Yamagishi $*!, Fujii S*!, Momiyama M*!, Nagano Y*!, Ota M*?, Ichikawa Y*2, Kunisaki C*!, Ike H*1,
Ohki S*2 and Shimada H*? (*!Yokohama City University Medical Center, Gastroenterological Center, *2Department of
Gastroenterological Surgery, Yokohama City University Graduate School of Medicine, Yokohama, Japan)

Background: Anastomotic leakage is the most severe complication following rectal resection. The aim of this study
was to evaluate risk factors of clinical anastomotic leakage after laparoscopically assisted anterior resection for rectal
cancers.

Methods: A total of 65 consecutive operations involving anastomosis of the rectum performed from 1997 to 2006 were
reviewed. The associations between clinical anastomotic leakage and 12 patient-, tumor-, surgical-, and device-related
variables were studied by univariate and multivariate analysis. Result: The anastomotic leakage was seen in 12.3% (8 of
65) . Univariate analysis showed that men (p=0.046) and a new dividing device (p=0.046) were significant factors of
anastomotic leakage. The new dividing device remained significant after multivariate analysis (OR 7.00, p-value=
0.036) . In the former period, the new dividing device was the risk factor of anastomotic leakage, but not in the latter
period. This study also revealed that multi-stapling was not a risk factor for anastomotic leakage. .

Conclusion: In the laparoscopic surgery, because there are many types and use frequencies of the device, it is im-
portant to be well informed of the characteristic and safe directions, and to use an accustomed device.

Key words: Anastomotic leakage, Laparoscopically assisted surgery, Rectal cancer
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