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Background: Recently, laparoscopic (Lap) intersphincteric resection (ISR) for low-lying rectal cancer is
gradually permeating worldwide. However, the usefulness of Lap-ISR after neoadjuvant chemoradiotherapy
(NCRT) has not been clarified. This retrospective study aimed to evaluate the feasibility of Lap-ISR after
NCRT for locally advanced low-lying rectal cancer.

Methods: Fourteen patients with primary locally low-lying rectal cancer were enrolled in this study and
underwent curative Lap-ISR between January 2008 and December 2011. Seven patients underwent Lap-
ISR after NCRT (NCRT group) and seven patients underwent Lap-ISR without NCRT (non-NCRT
group). Patient characteristics, short-term outcomes, postoperative anal function, and long-term oncological
outcomes were evaluated and compared between the groups.

Results: The tumor diameter was significantly larger in the NCRT group than the non-NCRT group (38+7
and 28+9 mm, respectively; P=0.04) and cStage was significantly more advanced in the NCRT group than
the non-NCRT group (P=0.02). There were no significant differences in operative data or postoperative
course between the groups. The Wexner score measured 5 years after initial surgery was significantly higher
the NCRT group than the non-NCRT group (8.8+4.1 and 4.6x1.9, respectively; P=0.04). There were no
significant differences in local recurrence rate, distant recurrence rate, or cancer-specific death rate between
the two groups (median follow-up period was 60 months).

Conclusions: Lap-ISR after NCRT is a feasible treatment option based on short-term outcomes, long-
term oncological outcomes, and postoperative anal function. These data suggest that Lap-ISR after NCRT

may be an appropriate treatment option for locally advanced low-lying rectal cancer.
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Introduction

In Western countries, neoadjuvant chemoradiotherapy
(NCRTY) is a standard treatment option for locally advanced
rectal cancer. In addition, total mesorectal excision (TME)
has been shown to reduce the local recurrence rate (1-3). In
Japan, TME or tumor-specific mesorectal excision followed
by adjuvant chemotherapy without preoperative treatment is
a standard strategy in locally advanced rectal cancer patients,
and lateral lymph node dissection is also performed in
patients with locally advanced low-lying rectal cancer (4,5).
The benefits of NCRT in locally advanced rectal cancer
patients include decreased local recurrence and preservation
of the anal sphincter (6-8); however, a prognostic impact
was not clarified. Therefore, we conducted a multicenter
phase II study to evaluate the safety and efficacy of NCRT
in patients with locally advanced rectal cancer (9).

Intersphincteric resection (ISR) for low-lying rectal
cancer is an attractive procedure for preserving anal
function. Previously, abdominoperineal resection (APR)
was the only surgical treatment option for low-lying rectal
cancer; however, this method lowers quality of life (QOL).
ISR can be performed to avoid permanent colostomy
in patients whose tumor does not involve the external
sphincter.

Recently, laparoscopic (Lap) surgery for colorectal cancer
has become widespread because it is minimally invasive
and allows for expansion of the visual field during surgery,
which can lead to better preservation of the autonomic
nerves (10-12). Although several studies have suggested that
Lap surgery can be performed safely in colorectal cancer
patients (13,14), the usefulness of Lap-ISR after NCRT has
not been clarified.

The aim of this study was to evaluate the feasibility of
Lap-ISR after NCRT for locally advanced low-lying rectal
cancer in terms of short-term outcomes, anal function, and
prognosis.

Methods
Patients

Fourteen patients with primary low-lying rectal cancer were
enrolled in this study and underwent curative Lap-ISR in
our department between January 2008 and December 2011.
Seven patients underwent Lap-ISR after NCRT (NCRT
group) and seven patients underwent Lap-ISR without

NCRT (non-NCRT group).
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NCRT

The indication for NCRT in patients with rectal cancer is
as follows: (I) histologically proven rectal adenocarcinoma;
(IT) tumor located in the lower rectum (Rb, P) defined
by the Japanese Classification of Colorectal Carcinoma
(8th edition) (15); (IIT) cancer classified as T3-4 and MO
according to the TNM classification system; (IV) no bowel
obstruction; (V) sufficient organ function; and (VI) no
history of chemotherapy or radiotherapy. This study was
approved by the Ethical Committee of our institution,
and this study was registered in ResearchRegistry.com as
researchregistry3293. All patients included in this study
provided written informed consent because NCRT for
rectal cancer is not a standard treatment option in Japan.
The chemoradiotherapy (CRT) regimen consisted of two
cycles of chemotherapy with S-1 (80 mg/m’ on days 1-5,
8-12, 22-26, and 29-33) and irradiation (total 45 Gy/25
fr, 1.8 Gy/day on days 1-5, 8-12, 15-19, 22-26, and
29-33). The irradiation range was determined as precisely
as possible using 3D-CT. Surgery was performed within
6-8 weeks after NCRT treatment.

Surgery

Lap-ISR is adopted as the principle procedure in our
institution for low-lying rectal cancer with the following
criteria: (I) inferior edge of the tumor is >2 cm from the
dentate line; (II) well-differentiated type of adenocarcinoma;
(III) T1-2NOMO cancer; (IV) conserved anal function; (V)
the patient wishes to preserve anal function; and (VI) good
response to NCRT. The latter was added to the indication
in 2009. A good response at our institution is characterized
by (I) tumor reduction from ¢T3-4 to ¢T2 or less and (II)
negative lymph node metastasis.

Lap-ISR is performed by qualified surgeons of
endoscopic surgical skill qualification system (ESSQS) of
the Japanese Society of Endoscopic Surgery (JSES) (16,17).
Lap-ISR was performed using the following methods
(18-20): first, the left side of the colon was mobilized by
mediolateral retroperitoneal dissection. Second, lymph
node dissection around the inferior mesenteric artery and
ligation of the artery at the level of origin or preservation
of the left colonic artery were performed. The first and
second procedures were performed in the reverse order
with autonomic nerve preservation. Third, mobilization of
the rectum and TME were performed as close as possible to
the pelvic floor to make the transanal approach easier. The
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surgical anal canal, defined as the anorectal angle to the anal
verge, was circumferentially divided from the puborectal
muscle and external sphincter. These first three procedures
were performed laparoscopically. Fourth, the transanal
procedure was then performed. Distal mucosa that was
more than 1 cm away from the tumor was incised, and a
partial intersphincteric incision was made circumferentially.
The laparoscopically and transanally dissected planes were
connected, and the specimen was pulled out through the
anus. A coloanal anastomosis was performed using transanal
hand-sewn suturing, with most patients undergoing side-to-
end coloanal anastomosis. Finally, a diverting ileostomy was
performed.

Evaluation

Patient characteristics were evaluated in terms of age,
gender, body mass index (BMI), mean tumor diameter,
distance from the tumor edge to the dentate line,
clinical and pathological TNM factors, and residual
tumor. Short-term outcomes, including operation time,
estimated intraoperative blood loss, intraoperative blood
transfusion, intra- and postoperative complications (grade
III/IV according to the Clavien-Dindo Classification),
and postoperative hospitalization were evaluated and
compared between the groups. Anal functional assessment
was performed 2 and 5 years after Lap-ISR with respect
to stool frequency, fecal urgency, difficult evacuation,
fecal incontinence, daytime soiling, nighttime soiling, gas
incontinence, pad usage, lifestyle alterations, and Wexner
score. Prognosis was evaluated by the incidence of local
recurrence, distant metastasis, and cancer-specific death.

Statistical analysis

Quantitative data are provided as a median and range.
The differences between the two groups were assessed by
the Chi-squared test, Fisher’s exact test, Student-t test,
or Mann-Whitney U test as appropriate. These analyses
were conducted using EZR (Saitama Medical Center, Jichi
Medical University, Saitama, Japan version 1.33) (21), which
is a graphical user interface for R (The R Foundation for
Statistical Computing, Vienna, Austria version 3.3.1). More
precisely, it is a modified version of R commander (version
2.3.0) designed to add statistical functions frequently used
in biostatistics. A P-value of less than 0.05 was considered
statistically significant.
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Results
Patient characteristics

Patient characteristics are presented in 7able 1. No
significant differences were observed in age, gender, BMI,
distance from the tumor edge to the dentate line, pT,
pN, pStage, and residual tumor. The tumor diameter was
significantly larger in the NCRT group than in the non-
NCRT group (38+7 and 28+9 mm, respectively; P=0.04).
cT was significantly deeper (P=0.02) and cStage was
significantly more advanced (P=0.02) in the NCRT group.
The incidence of cN-positivity was significantly higher in
the NCRT group than in the non-NCRT group (5/7 and
0/7, respectively; P=0.02).

Short-term outcomes

Short-term outcomes are summarized in Table 2. The
median time of surgery were 452 and 410 min in the
NCRT and non-NCRT groups (P=0.13), respectively, and
the estimated intraoperative blood loss (median) was 190
and 120 mL, respectively (P=0.25). Intraoperative blood
transfusion was not performed in either group and no
intraoperative complications were observed. Postoperative
complications occurred in three patients. One patient in the
NCRT group had anastomotic stenosis. In the non-NCRT
group, one patient had pelvic abscess and one had bleeding
and pelvic abscess (P=1.00). Postoperative hospitalization
time (median) was not significantly different between
the NCRT and non-NCRT groups (24 and 26 days,
respectively; P=0.61). The stoma was not closed in two
patients in the NCRT group; one patient had paraaortic
lymph node recurrence and the other had metachronous
gastric cancer. Ileostomy was re-established in one patient
from the NCRT group because of local recurrence.

Anal function

The postoperative anal function 2 and 5 years after
the initial surgery are presented in Table 3 and
Table 4, respectively. Two patients in the NCRT group
were excluded from 7uble 3 because of open ileostomy, one
had paraaortic lymph node recurrence and the other had
metachronous advanced gastric cancer. One patient in the
NCRT group with local recurrence was also excluded due
to re-established ileostomy 3 years after the initial surgery.
There were no significant differences in anal function
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Table 1 Clinicopathological characteristics
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Variables NCRT group (n=7) Non-NCRT group (n=7) P
Age (years); median [range] 61 [47-73] 59 [40-79] 0.70
Gender 1.00
Male 5 4
Female 2 3
BMI (kg/m?); median (range) 22.3 (19.5-27.2) 20.5 (18.4-29.4) 0.56
Tumor diameter (mm); mean + SD 38+7 28+9 0.04
Distance from DL (mm); median [range] 20 [20-25] 20 [20-30] 1.00
cT 0.02
1/2 0 5
3 7 2
cN 0.02
Negative 2 7
Positive 5 0
cStage 0.02
I 0 5
/11 7 2
pT (ypT) 0.51
0 (CR) 2 0
1/2 2 4
3 3 3
PN (ypN) 0.56
Negative 4 6
Positive 3 1
pStage (ypStage) 0.14
0(CR) 2 0
I 1 4
1/ 4 3
Residual tumor 1.00
RO 6 7
R1 1 0

NCRT, neoadjuvant chemoradiotherapy.

between groups 2 years after initial surgery (Table 3).
Five years after initial surgery, the Wexner score (Table 4)
was significantly higher in the NCRT group than the non-
NCRT group (8.8+4.1 and 4.6£1.9, respectively; P=0.04).

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.

Long-term oncological outcomes

Long-term oncological outcomes are summarized in
Table 5. The median follow-up period for both groups was
60 months. No significant differences were observed in the
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Table 2 Short-term outcomes
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Variables NCRT group (n=7) Non-NCRT group (n=7) P
Operation time (min); median [range] 452 [356-685] 410 [250-489] 0.13
Blood loss (mL); median [range] 190 [100-460] 120 [20-360] 0.25
Intraoperative blood transfusion 0 0 -
Intraoperative complications® -
Absent 7 7
Present 0 0
Postoperative complications® 1.00
Absent 6 5
Present 1 2°
Anastomotic stenosis 1 0
Bleeding 0 1
Pelvic abscess 0 2
Hospitalization (days); median [range] 24 [21-36] 26 [14-92] 0.61
lleostomy
Not closed (diverting stoma) 2 -

Recurrence
Metachronous gastric cancer

Re-established (local recurrence)

1 -
1 -
1 -

2 Grade IlI/IV according to the Clavien-Dindo Classification; ®, There is some overlapping. NCRT, neoadjuvant chemoradiotherapy.

Table 3 Postoperative anal functions (p/o 2 years)

Variables NCRT group (n=5) Non-NCRT group (n=7) P

Stool frequency; mean + SD 3.8+3.1 2.7+1.6 0.44
Fecal urgency 3 (60%) 3 (43%) 1.00
Difficult evacuation 3 (60%) 3 (43%) 1.00
Fecal incontinence 2 (40%) 2 (29%) 1.00
Day time soiling 2 (40%) 1 (14%) 0.52
Night time soiling 2 (40%) 1(14%) 0.52
Incontinence to gas 3 (60%) 3 (43%) 1.00
Pad usage 2 (40%) 0 (0%) 0.15
Lifestyle alteration 4 (80%) 4 (57%) 0.86
Wexner’s score; mean + SD 10.0+5.0 5.9+2.0 0.07

Two cases in the NCRT group were excluded because of open ileostoma due to paraaortic lymph node recurrence and metachronous

gastric cancer. NCRT, neoadjuvant chemoradiotherapy.

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.
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Table 4 Postoperative anal functions (p/o 5 years)
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Variables NCRT group (n=4) Non-NCRT group (n=7) P

Stool frequency; mean + SD 4.3+2.4 2.3x1.4 0.11
Fecal urgency 2 (50%) 1 (14%) 0.49
Difficult evacuation 2 (50%) 2 (40%) 0.58
Fecal incontinence 1(25%) 0 (0%) 0.36
Daytime soiling 1(25%) 0 (0%) 0.36
Nighttime soiling 1(25%) 0 (0%) 0.36
Incontinence to gas 2 (50%) 1 (14%) 0.49
Pad usage 2 (50%) 0 (0%) 0.11
Lifestyle alteration 4 (100%) 6 (86%) 1.00
Wexner score; mean + SD 8.8+4.1 4.6+1.9 0.04

One case in the NCRT group was excluded because of re-established ileostoma due to local recurrence. NCRT, neoadjuvant

chemoradiotherapy.

Table 5 Long-term outcomes

Variables NCRT group (n=7) Non-NCRT group (n=7) P

Recurrence 4 (57%) 0 (0%) 0.07
Local 1(14%) 0 (0%) 1.00
Distant 4 (57%) 0 (0%) 0.07

Cancer-specific death 2 (29%) 0 (0%) 0.46

One patient in the NCRT group had both local and distant recurrence. NCRT, neoadjuvant chemoradiotherapy.

incidence of overall recurrence or cancer-specific death.
In the NCRT group, local recurrence was observed in one
patient who also suffered from liver metastases and died
59 months after the initial surgery. Distant recurrences were
observed in four patients in the NCRT group. One had
liver metastasis and local recurrence. Two patients had lung
recurrence and one had paraaortic lymph node recurrence.
Cancer-specific deaths were observed in two patients
in NCRT group; one with local recurrence and liver
metastasis, and one had paraaortic lymph node recurrence
after 4 months, who died 20 months after initial surgery.

Discussion

The present data showed that the clinical stage of patients
in the NCRT group was significantly more advanced than
that of those in the non-NCRT group. Nevertheless, the
incidence of local recurrence was not significantly increased,
and severe anal dysfunction was not observed in the NCRT

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.

group. Lap-ISR after NCRT contributed in control of
local recurrence and maintaining QOL in the postoperative
course of patients with locally advanced low-lying rectal
cancer. The present data suggest that Lap-ISR after NCRT
can be a therapeutic strategy for some patients who may
benefit from NCRT.

Lap-ISR was adopted in our department as the principal
procedure for low-lying rectal cancer. In cases of locally
advanced low-lying rectal cancer, deeper than T3, with
possible lateral lymph node metastases, NCRT was
performed with the aim of local control. Patient with a good
response to NCRT and advanced patients with a desire
to preserve anal function were added Lap-ISR indication
under informed consent. The Lap-ISR procedure was
described in previous reports (18-20). We attempted to
preserve the autonomic nerve and laparoscopically treat
around the anal canal as far as possible.

There were initial concerns that NCRT may lead to
changes in operation fields into edematous and adhesive;

ales.amegroups.com Ann Laparosc Endosc Surg 2018;3:37
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however, studies have demonstrated that no significant
differences are observed in operation data and incidences
of intra- and postoperative complications between surgery
alone and after NCRT in patients with rectal cancer (22,23).
In addition, the safety of Lap surgery after NCRT for lower
rectal cancer was demonstrated in a previous report (24). In
our present study, patients in the NCRT group had longer
operative time and larger intraoperative blood loss than
those in the non-NCRT group. However, the differences
in operative findings and complications between patients in
the two groups were not significant.

It is a general concern that NCRT for rectal cancer may
cause anal dysfunction (25,26). A comparison of the Wexner
score between the NCRT and non-NCRT groups showed
no significant differences in postoperative anal function 2
years after the initial surgery but were observed 5 years after
the initial surgery. Anal dysfunction in the NCRT group
was considered difficult to improve. However, there were
no cases in which the physician had to perform surgery
due to anal dysfunction. In our opinion, setting a strict
irradiation range during 3D CT and visual magnification of
the laparoscope might contribute to the preservation of anal
function.

Previous reports suggest a benefit of neoadjuvant
radiotherapy (NRT) that reduces local recurrence rate and
prolongs overall survival (OS) and cancer-specific survival
for long-term oncological outcomes in rectal cancer
(27-29). NRT and NCRT for rectal cancer were compared
with EORT trial 22921, FFCD9203, and Polish trial 9203
(30-32). According to these data, OS was not significantly
different in the NRT and NCRT groups. Although, the
NCRT group included more advanced cases than the non-
NCRT group, the local recurrence rate in the NCRT
group was not inferior to the non-NCRT group in our
study. Considering patients who underwent Lap-APR after
NCRT in our department during the same time period,
the local recurrence rate of Lap-ISR after NCRT was
similar to that of Lap-APR after NCRT [1/7 (14.3%) and
0/5 (0%), respectively; P=1.00]. Accordingly, one of the
aims of NCRT, such as control of local recurrence, was
accomplished.

ISR after NCRT was reported to be feasible in patients
with stage I/II lower rectal cancer (33); however, our
present study included patients with stage III lower rectal
cancer. Some studies have suggested that patients with a
pathologic complete response (pCR) show satisfactory long-
term prognosis (34,35). Our study included two patients
with pCR who achieved more than 5 years of survival

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.
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without recurrence. In addition, Rullier et #/. reported
that no significant differences were observed in short- and
long-term outcomes between local excision and TME in
the patients with a good response after NCRT for low-
lying rectal cancer (36). Accordingly, we considered that
predicting the effect of NCRT in rectal cancer patients is
very important.

Limitations of the present study include the small sample
size and the retrospective design. The present retrospective
data were likely influenced by selection biases because the
NCRT group included more advanced cases than the non-
NCRT group. Hence, the present observations require
confirmation in prospective studies assessing short- and
long-term outcomes of Lap-ISR after NCRT. The results
of an ongoing phase II trial of NCRT for rectal cancer (9)
are expected. Additionally, more long-term observation is
necessary because of possible late adverse effects of NRT
treatment.

In conclusion, Lap-ISR after NCRT is feasible in terms
of short-term outcomes, anal function, and prognosis.
These data suggest that Lap-ISR after NCRT may be an
appropriate treatment option for locally advanced low-lying
rectal cancer patients.
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