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compare these results with the outcome following standard
APR.

Patients and methods
Patients

Between 1995 and 2006, a total of 202 consecutive patients
who underwent curative ISR with coloanal anastomosis or
curative APR for low-lying primary rectal cancer located
between 1.0 and 5.0 cm from the anal verge were identified
from the hospital databases, and these patients’ medical
charts were retrospectively reviewed. The inclusion criteria
for this study were histologically proven rectal adenocar-
cinoma without synchronous metastasis, patients with
cancer-free distal and circumferential margins by ISR or
APR, and patients with clinical T1, T2, T3, or part of T4
rectal tumors involving the prostate or the vagina. The
tumor staging was done by digital examination, computed
tomography (CT), magnetic resonance imaging (MRI),
barium enema, or colonoscopic examination. Endorectal
ultrasonography was occasionally performed to rule out
local excision. The exclusion criteria in this study were
tumorous invasion of the intersphincteric groove, definitive
massive invasion into the levator ani muscle and/or the
external anal sphincter by T4 tumors, and synchronous
distant metastasis. Patients with diffusely infiltrating car-
cinoma such as macroscopic type 4 gastric cancer were
also excluded. Thus, patients with tumorous invasion into
the intersphincteric groove, the levator ani muscle, and the
external anal sphincter muscle were candidates for only
APR. Therefore, those patients undergoing APR were
excluded from the APR group in this study. However,
patients with T3 tumors undergoing ISR combined with
partial external anal sphincter resection (PESR) for
obtaining safe surgical margins were included in the ISR
group in this study.

In the present study, 132 patients underwent curative
ISR and 70 patients underwent curative APR for very low
rectal cancer. All patients had cancer-free surgical mar-
gins. Intersphincteric resection including PESR was per-
formed between 2000 and 2006 as an alternative to APR.
Of the 132 patients in the ISR group, 27 also underwent
PESR for portions of T3 or T4 tumors. Abdominoperineal
resection was performed mainly between 1995 and 2002.
In fact, only 11 patients underwent APR between 2000
and 2006. In 1999, we started to evaluate the indications
for ISR in patients with advanced lower rectal cancer, and
the basis of a new therapeutic algorithm for very low
rectal cancer was established in 2000 at our institute.
Postoperative mortality and mobility, local control, and
survival were investigated. Detailed documentation of the

histopathological findings permitted classification of the
patients in accordance with the 6th (2002) edition of the
UICC TNM classification [22]. Postoperative complica-
tions were defined as all events necessitating diagnostic or
therapeutic measures and those prolonging hospital stay.
Postoperative mortality included all patients who died
postoperatively in the hospital, irrespective of the time
interval from the operation.

Follow-up examinations were performed every
3 months for 2 years postoperatively and every 6 months
there after using clinical examination, laboratory tests
(including tumor markers CEA and CA19-9), and radio-
logic examination (liver and pelvic CT, and pulmonary CT
or chest radiography). Local recurrence was defined as the
presence of any anastomotic, pelvic, or perineal tumor and
regional lymph node metastases documented by clinical,
radiologic, and/or pathological examination, even if distant
metastases were present.

The analyzed parameters were compared between the
ISR group and the APR group.

Intersphincteric resection technique

Intersphincteric resection was performed following the
methods previously reported by Schiessel et al. [8] and
others [11-15]. The surgical technique included both
abdominal and peranal approaches. In the abdominal
approach, ligature of inferior mesenteric blood vessels
close to the origin, total mesorectal excision, and pelvic
lateral node dissection with autonomic nerve preservation
were performed, although lateral node dissection is not the
standard of care outside of Japan [23-25]. The rectum was
mobilized carefully, as low as possible to the pelvic floor,
to facilitate the peranal approach. The surgical anal canal
that commences at the anorectal angle and ends at the anal
verge was then divided circumferentially from the pubo-
rectalis muscle and the external sphincter.

If a patient had a clinical T3 tumor in the anal canal
area, the puborectal muscle and/or the external sphincter
were partially resected to obtain sufficient safety margins.
As a result, the fatty tissue of the ischiorectal fossa was
sometimes visualized. This procedure is called ISR plus
PESR and has been reported in our previous studies [15,
18]. In the present study, patients who had PESR were
included in the ISR group. After the abdominal approach,
peranal ISR was performed. Circumferential incision of the
mucosa and ISR was initiated 1-2 cm distal from the lower
edge of the tumor. The anal orifice of the rectum was
immediately closed with purse string suture to avoid the
spread of tumor cells during the peranal procedure. Once
the intersphincteric plane [26] was entered, careful dis-
section continued upward. A frozen-section examination
of the resected specimen was carried out to ensure the
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oncologic safety margins after material removal. Following
that, the sigmoid colon was pulled down and a coloanal
anastomosis with or without colonic pouch was made using
peranal manual suturing. Finally, a diverting stoma using
the ileum or transverse colon was established. This stoma
was closed 3 months or more postoperatively.

Adjuvant therapy

Most patients with a stage III tumor (pTNM pathologic
classification) received postoperative chemotherapy with
5-fluorouracil and folic acid, tegafur uracil, or other drugs
for 6 months or more. Preoperative radiochemotherapy
(45 Gy delivered over a 5-week period with continuous
infusion of 5-fluorouracil) was performed in 48 patients in
the ISR group with T3 clinical tumors who agreed to
preoperative adjuvant therapy, although preoperative
radiochemotherapy for resectable rectal cancer was not
standard at that time in Japan.

Statistical analysis

Patients were divided into two groups: the ISR group and
the APR group. Overall survival (OS) and disease-free
survival (DFS) were calculated using the Kaplan-Meier
method. Time to final follow-up evaluation, treatment
failure, or death was measured from the date of proctec-
tomy. Local recurrence was evaluated using a cumulative
local relapse-free survival curve (LFS). Assessment of
recurrence and survival was performed in patients with
microscopically curative surgery. Differences between
curves were evaluated with the log-rank test. All statistical
analyses were performed using SPSS software for Win-
dows, version 13.0 J (SPSS-Japan Inc., Tokyo, Japan). A
value of p < 0.05 was considered statistically significant.

Results

Of the 202 patients with very low rectal cancer treated
radically during the study period, 70 underwent APR and
132 underwent ISR intended to be curative. The charac-
teristics of the patients in each group are given in Table 1.
Age, sex, tumor distance from the anal verge, distribution
of T stage and node involvement, rate of perioperative
complications, and morbidity rate were comparable in the
two groups. The median distance between the lower edge
of the tumor and the anal verge was 3.5 cm (range = 1.5-
5.0 cm) in the ISR group and 3.0 cm (range = 1.0-5.0 cm)
in the APR group. With respect to T-stage distribution, 92
patients (69.7%) had clinical T3 tumors in the ISR group
and 47 patients (67.1%) had clinical T3 tamors in the APR
group. The ISR group included 27 patients who underwent
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ISR plus PESR for T3 or T4 tumors. There were no
significant differences in the tumor characteristics between
these two groups. The median follow-up period was
58 months (range = 5-160 months) in the APR group and
40 months (range = 6-89 months) in the ISR group. No
patient was lost to follow-up.

Local recurrences

During follow-up, 48 of 202 patients developed recurrence:
24 patients in the ISR group and 24 patients in the APR
group (Table 2). A total of 29 local recurrences, including
regional lymph node metastasis, were observed: 14 patients
(10.6%) in the ISR group and 11 patients (15.7%) in
the APR group. Four patients (3.0%) developed margin
recurrence in the ISR group and 8 patients (11.4%)
developed margin recurrence in the APR group. There was
a significant difference in margin recurrence rate between
the two groups (p = 0.017). The 5-year local relapse-free
survival (LFS) rates were not significantly different as
shown in Fig. 1 (p = 0.364).

In the 14 patients with local recurrence in the ISR group,
12 (85.7%) had recurrence that was pathologic T3 and 2
had recurrence that was pathologic T2. With respect to the
local recurrence site, lateral nodal recurrence occurred in
eight patients and surgical marginal recurrence occurred in
only four patients. Ten of these 14 patients also had distant
metastases.

Survival

The disease-free 5-year survival rate (DFS) was 69.1% in
the ISR group and 63.3% in the APR group. The 5-year
overall survival rate (OS) was 80.0% in the ISR group,
regardless of tumor stage, and 61.5% in the APR group,
as shown in Figs. 2 and 3. Although a significant differ-
ence in OS was observed (p = 0.033), there was no sig-
nificant difference in DFS between the two groups.
(» = 0.714).

Discussion

The general consensus is that most rectal cancers less than
5 cm from the anal verge or less than 2 cm from the
dentate line are to be treated using APR. In recent years,
progress in rectal cancer surgery, including conventional
coloanal anastomosis (CAA), has led to the preservation of
anal sphincter function. Use of CAA for treating benign
disease without eversion of the rectal stump was first
described by Parks in 1972 [27]; he also performed the first
ISR with CAA for rectal cancer in 1982 [26]. In 1981,
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Table 1 Patients’ characteristics before treatment
Curative ISR & PESR (n = 132)* Curative APR (n = 70) p value
Age, median (range) (years) 57 (27-80) 59 (34-82) 0.662
Male/female 97/35 45/25 0.187
Tumor
Distance from anal verge, median (range) (cm) 3.5 (1.5-5.0) 3.0 (1.0-5.0) 0.465
Clinical T stage®
Depth of invasion
Ti 4 3 0.798
T2 28 11
T3 92 (69.7%) 47 (67.1%)
T4 8 9
Node involvement
N— 76 (57.6%) 37 (52.9%) 0.521
N+ 56 (42.4%) 33 (47.1%)
Morbidity rate 30.3% (40/132) 28.6% (20/70) 0.307
Mortality rate 0% 0% 1.000
Follow-up, median (months) 40 57
2 Forty-eight patients received preoperative chemoradiotherapy (CRT: 45 Gy 5-Fu)
b Determined by CT or MRI or endorectal ultrasound
Table 2 Patterns of recurrence
Recurrence® ISR + PESR (n = 132)® APR (n = 70)° p value
No. of patients 24 24 0.011
Local recurrence 14 (10.6) 11 (15.7) 0.295
Margin 4 (3.0 8(114) 0.017
Regional lymph node 10 (7.6) 4 (5.7 0.621
Lung 18 (13.6) 6 (8.6) 0.291
Liver 8 (6.1) 8 (114) 0.180
Inguinal lymph node 5(3.8) 3(43) 0.863
Ovary i 0 0.466

? Including duplicate organs

b Follow-up term (median): ISR + PESR = 40 months, APR = 57 months

Shafik et al. [28] reported the anatomy and physiology of
defecation in this new concept for lower rectal tumors.
Since the beginning of the 1990s, the indication for ISR
has been progressively evaluated and rigorously applied. A
distal margin of 1-2 cm is now considered sufficient in
most instances. However, APR has remained the standard
surgical procedure for lower rectal cancers. The risk of
local recurrence is due more to circumferential margin
involvement than to distal margin involvement because the
mesorectal fat surrounding the tumor is thinner in the
lowest part of the rectum {20]. For this reason, the ISR plus
PESR procedure is sometimes needed. Unless the external
anal sphincter is involved, a safe circumferential margin
can be achieved using our ISR procedure. The present
study was designed to retrospectively compare the onco-
logic results of ISR with or without PESR to those of APR.

From an oncological point of view, local control is the
most important objective in surgery for lower rectal cancer.
The local recurrence rate for lower-third rectal cancer has
been reported to range between 9 and 35% [12, 19, 29, 30].
In the Schiessel series of ISR [17], a 5.3% local recurrence
rate was reported in 113 patients who underwent ISR,
including 31% of patients with T3 tumors and 37% of those
with stage IIT lesions who had no radiotherapy. Rullier
et al. [7] reported that 1 (2%) of 58 patients with mostly T3
tumors developed local recurrence during a median follow-
up of 40 months. Hohenberger et al. [19] reported a 25.1%
local recurrence rate following ISR and 14.2% of ISR
patients treated with radiochemotherapy developed local
recurrence. According to the long-term results from a
median follow-up of 56.2 months by Chamlou et al. [21],
an 8.8% local recurrence rate was reported in 90 patients
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who underwent ISR, including 41% of patients who had
preoperative radiotherapy. Portier et al. [20] reported that
the 5-year pelvic recurrence rate, regardless of tumor stage,
was 10.6% in 173 patients who underwent ISR with a mean
follow-up of 66.8 months.

In the present study with a median follow-up of
40 months, the overall local recurrence rate, including
regional lymph node metastasis, was 10.6%, which was
higher than the 6.7% rate that we reported in our previous
series [18]. About 70% of the patients in the present series
had a T3 tumor, and the rate of T1-T2 tumors was only 24%.
The percentage of tumors limited to the rectal wall (T1-T2)
ranges between 50 and 68% in most reported ISR series,
with the exception of the series of Rullier et al. [7]. In the
present study, the decrease in local control was caused
mainly by the high rate of T3 tumors; in fact, 85.7% (12 of
14) of the patients with local recurrence had a pathologic T3
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tumor. With respect to the local recurrence site, margin
recurrence rate was lower in the ISR group than in the APR
group. This might have been caused by short-term follow-
up in the ISR group, preoperative chemoradiotherapy in ISR
group (48 patients), and incomplete total mesorectal exci-
sion in patients who underwent APR between 1995 and
1996. Akasu et al. [31] also reported that both invasion
through the muscularis propria (T3) and a positive micro-
scopic resection margin were significantly associated with
local recurrence after ISR.

Paty et al. [32] analyzed the data of 134 patients with
rectal cancer located 2-11 cm (median = 6.5 cm) from the
anal verge who underwent not only ISR but also low
anterior resection or CAA; they found that mesenteric
implants, a positive microscopic resection margin, T3
tumor, perineural invasion, blood vessel invasion, and
poorly differentiated histology were significantly associ-
ated with pelvic recurrence on univariate analysis. On the
other hand, the local recurrence rate at a mean follow-up of
40 months was 2% in the Rullier series of 92 patients with
mostly T3 tumors (72 patients) [7]. Eighty-one (88%) of
their patients received preoperative radiotherapy (median
dose = 44 Gy to the pelvis and 54 Gy to the tumor bed).
Bonadeo et al. [33] observed a higher recurrence rate for
very low T3 rectal tumors in the absence of radiotherapy.
The results of the Hohenberger study [19] suggested that
preoperative radiochemotherapy might increase local con-
trol. Therefore, preoperative radiochemotherapy or radio-
therapy may be necessary for patients with T3 tumors to
increase local control with ISR.

While locoregional recurrence rates following APR
were as high as 21% in the reports by Enker et al. [30] and
Hohenberger et al. {19], the overall 5-year local recurrence
rate in our own patient population was 15.7% after APR.
The local recurrence rate was similar in the ISR group and
the control APR group, although there was no difference in
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the distribution of clinical and pathologic T stage between
these two groups. On the basis of these data, ISR does not
increase local recurrence in patients with very low rectal
cancer, especially in patients with T1 and T2 tumors.

In the present series involving mostly T3 tumors, the
S-year disease-free survival rate was 69.1% in the ISR
group and 63.3% in the APR group. The 5-year overall rate
was 80% in the ISR group and 64% in the APR group. We
previously reported a local recurrence rate of 10% and a
S-year disease-free survival rate of 65.1% after APR. There
were no differences in survival between the two groups.
Although no randomized study has compared these two
surgical procedures, Gamagami et al. [34] compared the
local recurrence rate and the survival rate in patients with
distal-third rectal cancer treated by either CAA or APRina
prospective study. According to their report, the local
recurrence rate was 7.9% after sphincter-saving resection
and 12.9% after APR, and the 5-year actuarial survival rate
was 78% after sphincter-saving resection and 74% after
APR. These results suggest that the oncological benefits of
ISR are the same as those of APR in patients with lower
rectal cancer. It can be concluded that when ISR is feasible,
the oncologic prognosis is not compromised.

There are some fears about the long-term functional
outcomes after ISR when ISR is technically feasible and
oncologically safe, because loss of the rectum and internal
anal sphincter may induce anal dysfunction such as changes
in stool frequency, urgency, fragmentation, soiling, and fecal
incontinence. However, most patients who underwent ISR
had acceptable anal function according to the Schissel series
[171, our previous report [18], the other series of Yamada
et al. [35], and other studies {13, 14, 16], although there are
few reports on long-term anal function outcomes after ISR.

In conclusion, acceptable oncologic results were
obtained with ISR in patients with very low rectal cancer
located within 5 cm of the anal verge. The use of ISR can
reduce the number of APRs. Compared with APR, local
recurrence and survival are not compromised with ISR.
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Abstract

Purpose The aim of this study was to assess the usefulness
of intraperitoneal lavage cytology (lavage Cy) status before
the resection of colorectal cancer as a predictive factor of
peritoneal recurrence.

Materials and methods The lavage Cy-positive [lavage
Cy (+)] rate, peritoneal recurrence rate, and 5-year survival
rate were examined in 298 cases of colorectal cancer in
relation to various clinicopathological factors.

Results The overall lavage Cy (+) rate was 6.0%. The
lavage Cy (+) rate within the group with peritoneal and
hepatic metastases was significantly higher than that in the
group without metastases (46.7% vs. 3.9% and 26.9% vs.
4.0%, respectively). The lavage Cy (+) rate was not
significantly associated with any of the clinicopathological
factors examined. The peritoneal recurrence rate was higher
in the lavage Cy (+) group than in the lavage Cy-negative
[lavage Cy (-)] group, although the difference was not
statistically significant. There was no significant difference
in survival, regardless of the lavage Cy status, among the
263 patients who underwent curative resection.
Conclusion The lavage Cy status before resection was not a
useful predictive factor of peritoneal recurrence in cases of
colorectal cancer.
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Introduction

Hepatic and pulmonary metastases are common forms of
recurrence of colorectal cancer often followed by peritoneal
metastasis. Recently, excellent results have been obtained for
hepatic and pulmonary metastases by surgical treatment [1-5].
However, at present, there is no effective method for the early
diagnosis of peritoneal recurrence [6, 7]. Intraperitoneal lavage
cytology (lavage Cy) status has been used to predict peritoneal
recurrence in some medical facilities, but its effectiveness
remains controversial [8—16]. The 7th edition of the Japanese
General Rules for Clinical and Pathological Studies on
Cancer of the Colon, Rectum and Anus states that the
cytological findings are associated with the radical cure rate
[17]. However, neither the theoretical approach nor the
practical method has been validated so far. The current study
examined the correlation between lavage Cy status and
clinical pathological factors, clinical course, and peritoneal
recurrence in order to assess the effectiveness of the technique.

Materials and methods

‘We examined 298 peritoneal fluid or peritoneal lavage cytology
samples from cases of colorectal cancer excised at our hospital
from September 1995 to June 2001. In the sites of the tumor, the
colon was 179 and the rectum was 119. The types of the
operative procedures were as follows: 54 right side colectomies,
16 transverse colectomies, 102 left side colectomies, 93 anterior
resections of rectum, 25 abdominoperineal resections of
rectum, five total pelvic exenterations, and three Hartmann’s
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