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Abstract

Introduction: The use of adjuvant chemotherapy in
stage I colorectal cancer patients remains controver-
sial. However, patients with specific clinicopatholog-
ical features are thought to have a high risk for re-

currence. The aim of this study was to identify the

subgroup of patients at the greatest risk by investi-
gating the clinicopathological features associated
with a poor survival in patients with stage U disease.
Patients & Methods: A total of 414 patients with
stage II colorectal cancer who underwent curative
resection between January 1990 and September
2007 at Kanagawa Cancer Center were enrolled.
The clinicopathological data of the patients were
retrospectively evaluated.

Results: The median follow-up period was 62.5
months. The 5-vear disease-free survival rate was
89.6% in the study group as a whole. A univariate
analysis of 5-year disease-free survival identified
three factors: lvmphatic invasion (»=0.001), the pre-
operative serum CEA level (>5 ng/ml) (»=0.005)
and the CA19-9 level: (>37 U/ml) (»=0.006). A mul-
tivariate analysis of 5-year disease-free survival
identified one independent factor: lymphatic invasion
(HR: 1.89; 95% CI: 1.02-3.50; p=0.044).

Conclusions: Patients with stage I colorectal cancer
who exhibit lymphatic invasion are at a high risk
for recurrence.
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Introduction

According to the colorectal cancer treatment guide-
lines", the administration of adjuvant chemotherapy
following curative surgical resection in stage Il

colorectal cancer patients is recommended because

it reduces the rate of tumor recurrence and im-
proves disease-free and overall survival™. Howev-
er, the usefulness of postoperative adjuvant chemo-
therapy for treating stage Il disease has not been
verified ™", and the administration of adjuvant che-
motherapy in all patients with stage 1I disease has
not been validated. In other guidelines. groups at a
high risk for recurrence of stage I colorectal cancer
have been defined, and the use of adjuvant chemo-
therapy in such groups is recommended. The
American Society of Clinical Oncology (ASCO)
guidelines® recommend considering the use of adju-
vant chemotherapy in patients with stage I colon
cancer. such as those with <12 regional lymph nodes
examined, T4 lesions, perforation. poorly-differenti-
ated adenocarcinoma, mucinous adenocarcinoma or
signet-ring cell carcinoma. The European Society
for Medical Oncology (ESMO) guidelines” recom-
mend that adjuvant chemotherapy be considered in
patients with the fOIIO\\'ing high-risk factors: T4 le-
sions, poorly-differentiated adenocarcinoma/undif-
ferentiated carcinoma, vascular invasion, lymphatic
vessel invasion, perineural invasion, obstruction or
perforation on initial presentation, <12 regional
lymph nodes examined or a high carcinoembryonic
antigen (CEA) level. The aim of this study was to
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Table 1 Clinicopathological features of patients with stage I colorectal cancer
Factor Category Number of patients (n=414)
Gender Male 267
Female 147
Age median 65 (23-91)
Colon or-Rectum Colon 302
Rectum 112
T stage 246
168
Number of lymph node median 35
© examined
Adjuvent chemotherapy Absent 269
Present 142
Recumrence 369
45

identify the subgroups of patients at the greatest
risk by investigating the clinicopathological features
associated with poor survival in patients with stage
II disease.

Methods

Patients

Between January 1990 and September 2007, a total
of 1,804 patients with colorectal cancer underwent
curative resection at Kanagawa Cancer Center. We
retrospectively reviewed the following clinicopatho-
logical data of 414 patients with stage Il disease: clin-
ical characteristics, preoperative tumor staging, de-
tails of surgery, postoperative histopathology and
the results of follow-up. All patients were staged
based on the ﬁndixigs of preoperative colonoscopy,
imaging of the chest, abdomen and pelvis with com-
puted tomography and radiographic contrast ene-
mas. Patients with synchronous cancer of other oz-
gans or who died due to other causes were excluded.

Treatment and follow-up.

All patients underwent standard curative resection
at our department. The tumor location was classi-
fied into two categories: right colon (cecum, ascend-
ing colon and transverse colon) and left colon (de-
scending colon, sigmoid colon, rectum and proctos).
The patients received follow-up with computed to-
mography and measurement of the serum CEA and
CA19-9 levels. The median follow-up period was
62.5 months. In each case, after curative surgery,
the decision whether to administer adjuvant chemo-
therapy was left to the clinical discretion of the at-
tending physician. A S5-fluorouracil (5-FU)-based

regimen was used for adjuvant chemotherapy. The
duration of treatment was at least six months.

Histopathological analysis

All resected specimens underwent standard histo-
pathological analyses. After surgery, the disease
was pathologically staged according to the 7" UICC
TNM classification'®. Complete tumor resection
was performed in all patients. Well-differentiated,
moderately-differentiated, poorly-differentiated and
mucinous adenocarcinomas were evaluated histo-
pathologically. The presence of local and distant re-
currence was confirmed clinically, radiologically
and/or histopathologically.

Statistical analysis

Disease-free survival rates were calculated using
the Kaplan-Meier method, and survival curves were
compared with the log-rank test. A Cox regression
analysis was used for the univariate and multivari-
ate analyses. The variables that reached statistical
significance ($<0.05) were entered into a multivari-
ate analysis. In all cases, p values <0.05 were con-
sidered to indicate statistical significance. All sta-

‘tistical analyses were performed using the Dr. SPSS

I software program, version 11.0. 1J for Windows
(SPSS, Inc., Chicago, IL).

Results

The clinicopathological features of the 414 patients
with stagell colorectal cancer are shown in Table 1.
Forty-five patients developed recurrence. Local re-
currence was defined as intrapelvic Tecurrence and
anastomotic recurrence. The recurrent sites includ-
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Table2 Univariate analysis of prognostic factors for 5-year disease-free survival

" Factor

Category Number of patients Hazard ratio 95% C.I.* p-value
(n=414) .
Gender : Male 267 1 ‘
Female 147 0.801 ~ 0.485-1.675 N.S.**
Age =65 208 1 v :
>65 206 1.262 0.701-2.273 N.S.**
Colon or Rectum Colon 302 1 .
Rectum 112 1.706 0.934-3.117 0.082
Tumor location Right 126 1 ’
Left 288 1.370 0.694-2.704 N.S.*
Tumor =5 209 1 ’
diameter(cm) W l>;\5/! od 204 0.6086 0.331~1.106 NS
. o el, 363 1
Pathological tyoe b’ pic 51 1.348 0602-3018 NS~
T stage T3. 246 1 :
T4 168 1.456 0.812-2.612 NS
Lymphatic Absent: 271 1 : E
invasion Present ; 143 2.460 1.366-4.429 0.001
"Venous invasion Absent 204 1
Present 210 1.030 0.574~-1.848 NS~
Number of lymph <12 22 1
node examined =12 392 0.433 . 0.171-1.098 0.078
_Preoperative =5 325 1
serum CEA >5 81 2.450 1.303-4.606 0.005
{ng/mi) .
Preoperative =37 347 1
serum CA19-9 >37 52 2.632 1.319-6.253 0.006-
(U/mt) : '
Adluvant Absent 269 1 '
__chemotherapy Present 142, 0.792 . 0414-1514 N.S.**

*C.1.: Confidence lhtewal **N.S.=Not Significant '

Table 3 Multivariate analysis of brognostic factors for 5-year survival

Factor Hazard ratio 95%C.L.* pvalue

Lymphatic invasion(Present/Absent) 1.887 1.018-3.496 0.044
CEA(>5/=5) 1.951 0.979-3.889 0.057

CA19-9 (>37/537) 1.910 0.802-4.045 0.091

*C.1: Confidence Interval

ed the liver (15 patients, 29.4%), lungs (14 patients,
27.5%), peritoneum (9 patients, 17.6%) and local sites
(9 patients, 17.6%).

The 5-year disease-free survival rate was 89.6%
and the overall survival rate was 96.1%. Clinico-
pathological features, including age, gender, tumor
location, tumor diameter, pathological type, T stage,
presence of lymphatic invasion, presence of venous
invasion, number of lymph nodes examined, use of
adjuvant chemotherapy and the preoperative serum
levels of CEA and CA19-9, were analyzed. The Cox
univariate regression analysis showed that the re-
currence rate was significantly related to the pres-
ence of lymphatic invasion and the preoperative se-
rum levels of CEA (>5 ng/ml) and CA19-9 (>37 U/

ml) (Table 2). Features such as age, gender, tumor
location, tumor diameter, pathological type, T stage,

presence of venous invasion, number of lymph nodes

examined and use of adjuvant chemotherapy were
not found to be significant recurrent factors. The
Cox multivariate analysis showed that the presence
of lymphatic invasion (»=0.044) was the only inde-
pendent prognostic factor significantly related to re-
currence in patients with stage Il colorectal cancer
(Table 3), ‘ _
The 5-year disease-free survival rates differed
significantly between the patients without this prog-
nostic factor (93.0%) and those with this prognostic

 factor (83.2%, p=0.0019; Fig. 1). Amiong the patients

with this prognostic factor, the 5-year disease-free
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Fig. 1 Disease-free survival of patients with
stage II colorectal cancer: 271 patients with-

out lymphatic invasion, and 143 with it.

survival rates differed between the patients who re-
ceived adjuvant chemotherapy (89.2%) and those
who did not (77.6%, p=0.068), although the 5-year
overall survival rates did not differ significantly
(93.8% vs 89.5%, $=0.35).

Discussion
Many trials have shown that the administration of
adjuvant chemotherapy in patients with stage Il
colorectal cancer is beneficial, whereas the benefits
in patients with stage II disease remain controver-
sial. In the QUASAR (Quick And Simple And Reéli-
able) trial®, chemotherapy with fluorouracil and fo-
linic acid was found to improve the survival rates of
patients with stage II colorectal cancer, although the
absolute improvements were small. Sargent D. et
al.™ compared the use of surgery alone with sur-
gery and FU-based adjuvant chemotherapy and
found adjuvant chemotherapy to be associated with
a significant improvement in 8-year overall survival
(72.2% versus 66.8%; $=0.026). Lin BR et al”” com-
pared the use of surgery alone with surgery and
oral uracil and tegafur (UFT) adjuvant chemothera-
py and found adjuvant chemotherapy to be associat-
ed with a significant improvement in 5-year overall
survival (89.1% versus 84.2%; $=0.018).

On the other hand, a literature-based meta-analy-

‘sis by an ASCO panel working in collaboration with

the Cancer Care Ontario Practice Guideline Initia-
tive® found no evidence of any statistically signifi-
cant survival benefits for adjuvant chemotherapy in
stage II patients. The authors concluded that the

routine use of adjuvant chemotherapy for medically

fit patients with stage II colon cancer is not recom-
mended, although it can be considered in high-risk
patients (those with inadequately sampled nodes, T4
lesions, perforation or poorly-differentiated histolo-
gy). Using the Surveillance, Epidemiology and End
Results (SEER) -Medicare database'®, either with
or without poor prognostic features, adjuvant che-
motherapy was not found to substantially improve
overall survival among patients with stage II colon
cancer. ‘ ’

In the American Joint Committee on Cancer
study ', T4aNO and T4bNO in stage Il were found to
be associated with a poorer prognosis than T1-2N1a
and T1-2N1b in stage Il in terms of 5-year relative
survival rates. Therefore, administering adjuvant
chemotherapy is thought to be necessary in groups
at a high risk for recurrence of stage II colorectal
cancer. The National Comprehensive Cancer Net-
work (NCCN) guidelines % recommend that the use
of adjuvant chemotherapy be considered in patients
with stage I colorectal cancer, such as those with
<12 regional lymph nodes examined, T4 lesions, per-
foration, peritumoral lymphovascular involvement,
poorly-differentiated adenocarcinoma or perineural
invasion.

In the MOSAIC trial™, the use of LVSFU2 in ad-
dition to oxaliplatin (FOLFOX4) was compared with
LV5FU2 alone in patients with stage Il disease. The
probabilities of surviving to six years were 86.9%
and 86.8% in the FOLFOX4 and LV5FU2 groups,
respectively (HR=1.00; 95% CI, 0.70 to 1.41; p=0.986).
In an exploratory analysis, the probabilities of OS at

. six years in high-risk stage II patients (at-least one

of the following: T4 disease; tumor perforation, bow-
el obstruction, poorly-differentiated tumors, venous
invasion or less than 10 lymph nodes examined)
were 85.0% and 83.3% in the FOLFOX4 and LV-
5FU2 groups, respectively (HR=0.91; 95% CI, 0.61 to

'1.36; $=0.648). This trial did not demonstrate any

effectiveness of adding oxaliplatin.

QOur study showed that the presence of lymphatic
invasion was an independent prognostic factor in
patients with stage I colorectal cancer. We evaluat-
ed lymphatic invasion using Hematoxylin-Eosin
(HE) staining. Because evaluating lymphatic inva-
sion is frequently difficult by means of HE staining
alone, the additional use of D2-40 immunostaining,
which is useful for evaluating lymphatic invasion, is
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theréfore considered to be essential in order to ac-
curately evaluate colorectal cancer specimens. De-
veloping objective criteria based H-E staining alone
may therefore be difficult. However, the use of D2-
40 staining is not standard for most general hospi-
tals, and its high cost and the need for a pathologi-
cal analysis make its use problematical. Yet, it is
not necessary to use D2-40 staining for all patients.
D2-40 staining should therefore be considered when
lymphatic invasion cannot be fully evaluated by
some pathologists.

We identified patients with stage I colorectal can-
cer with lymphatic invasion as being at high risk.
Adjuvant chemotherapy might offer survival bene-
fits in such patients. However, the administration of
adjuvant chemotherapy in the patients with high
risk factors did not improve the 5-year overall sur-
vwal rates. In addition, our study is associated with
some hmltatlons This study retrospectlvely exam-
med the risk factors for recurrence of stage I
colorectal cancer and the usefulness of adjuvant
chemotherapy. -The decision whether to administer
adjuvant chemotherapy was not standardized in our
department and was left to the clinical discretion of
the attending physician. The drugs used for adju-
vant.chemotherapy and the duration of therapy dif-
fered. Various genetic and molecular biomarkers,
including microsatellite instability (MSI), loss of het-
erozygosity at chromosome 18q (LOH18q) and thy-
midylate synthase', were not investigated. Howev-
er, we identified the subgroup of patients at high
fisk by investigating the clinicopathological features
‘of 414 patients who underwent standard curative re-
section at the same institution., Furthermore, this
study .examined many regional lymph nodes (medi-
an N=35); therefore, the results are credible. Con-
sidering the usefulness of various genetic and mo-
lecular biomarkers, adjuvant chemotherapy should
be aggressively administered to stage II colorectal
cancer patients with lymphatic invasion.
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Robotic-assisted total mesorectal excision for rectal cancer

Akio SHIOMI*!, Yusuke KINUGASA, Tomohiro YAMAGUCHI, Syunsuke TSUKAMOTO
Hiroyasu KAGAWA, Yushi YAMAKAWA?*? Etsuro BANDO, Masanori TERASHIMA

Division of Colorectal Surgery®*, and Gastroenterological Surgery®®,
Shizuoka Cancer Center Hospital

[Aim] The aim of this study was to evaluate the short term outcome of robotic-assisted surgery for rectal
cancer. [Method] Fourteen patients undergoing robotic-assisted total mesorectal excision or tumor-specific
mesorectal excision for rectal cancer between December 2011 and July 2012 were investigated in this study.
[Result] One patient had high anterior resection, 10 patients had low anterior resection, and 3 patients had
intersphincteric resection. The median operation time was 322 (156-415) minutes, and console time was 222
(86-302) minutes. Conversion rate was 0% and complication rate was 0% respectively. The circumferential
margin and distal resection margin were negative for ail patients. {Conclusion] Robotic-assisted surgery for
rectal cancer was safe and effective.
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Abstract

Aims: The purpose of this study was to assess the feasibility
of laparoscopic intersphincteric resection (LAP-ISR) for rectal
cancer in terms of morbidity, oncological outcomes, and
functional results. Methods: Thirty-seven patients with pri-
mary low rectal cancer cT1-T2 underwent LAP-ISR. Surgical
outcomes, pathological results, postoperative complica-
tions, oncological outcomes, and functional results were an-
alyzed retrospectively. Results: Three patients (8.19%) had
carcinoma in situ, 22 (59.5%) had pT1 tumor, and 11 (29.7%)
had pT2 tumor. Eleven patients (29.7%) were diagnosed as
being node positive, while 26 (70.3%) had node-negative
disease. The median operative time was 315 min (range:
195-502). The median blood loss was 37 ml (range: 0-745).
One case was converted to open surgery. Pathological com-
plete resection was achieved in all cases. There was no surgi-
cal mortality. Postoperative complications of grade Ill-IV on
the Clavien-Dindo classification were observed in 16.2% of
the patients. The median follow-up period was 2.8 years
(range: 187-2,241 days), and 3-year disease-free survival was

93.1%. No patient developed local recurrence. The function-
al result was objectively good. Conclusion: LAP-ISR can be
recommended as a feasible, ultimate sphincter-preserving
procedure with acceptable functional and intermediate-
term oncological outcomes in patients with ¢T1-T2 very low
rectal cancer. Copyright © 2013 S. Karger AG, Basel

Background/Aims

Intersphincteric resection (ISR), the ultimate sphinc-
ter-saving procedure, has experienced much progress in
the investigation of its short- and long-term results, and
as a result has been adopted as a promising procedure for
selected patients with very low rectal cancer to avoid per-
manent colostomy at a number of specialized institutions
[1, 2]. In addition, laparoscopic surgery is increasingly
being used and is becoming the standard procedure for
colorectal cancer treatment.

In performing a total mesorectal excision (TME), me-
ticulous and precise dissection of the mesorectum is ex-
tremely important for good short-term outcomes and
satisfactory oncological results [3]. In our view, the good
view of the surgical field achieved with the high-vision
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scope during the laparoscopic procedure provides defi-
nite advantages in low rectal cancer surgery, especially in
laparoscopic ISR (LAP-ISR). Evaluation of LAP-ISR to
determine whether it is an appropriate procedure should
be based on achieving acceptable results in terms of mor-
bidity, oncological safety, and functional results. How-
ever, the evidence for LAP-ISR is still limited [4, 5].
Therefore, the purpose of this study was to assess the fea-
sibility of LAP-ISR in terms of early and late complica-
tions, oncological outcomes, and functional results.

Patients and Methods

Patients

Between September 2003 and April 2012, 37 consecutive pa-
tients with primary low rectal cancer underwent LAP-ISR, and
these patients’ medical charts were reviewed retrospectively. The
inclusion criterion for LAP-ISR was c¢T1-T2 low rectal cancer.
The exclusion criteria were poorly differentiated adenocarcinoma
diagnosed by biopsy, macroscopic infiltrating type, or impaired
fecal continence. Patients with ¢T3 or T4 tumors were also ex-
cluded from this procedure because they were candidates for con-
ventional open surgery at our institute. The operations were per-
formed by 5 experienced colorectal surgeons in this period. Pre-
operative tumor staging was done by digital examination, CT,
MR, barium enema, or colonoscopy examination. Endorectal
ultrasonography was not performed routinely. Neither preopera-
tive radiotherapy nor chemoradiotherapy was performed in this
series.

Surgical Technique

The surgical technique included both laparoscopic abdominal
approaches and per-anal approaches. Medial-to-lateral retroperi-
toneal dissection of the mesocolon and ligature of inferior mesen-
teric blood vessels close to their origin were performed. Mobiliza-
tion of the splenic flexure was performed in most cases. Next, the
posterior side of the rectum was mobilized in the avascular plane
between the fascia propria of the rectum and the prehypogastric
nerve fascia [6]. The anterior side of the rectum was dissected pre-
serving Denonvilliers’ fascia (the rectovaginal septum in women).
The lateral side dissection was completed by preserving the hypo-
gastric nerve and pelvic plexus.

Meticulous and precise sharp dissection was needed to avoid
injuring the neurovascular bundle in the anterolateral dissection.
As the final step of the laparoscopic abdominal approach, the ano-
coccygeal ligament [7] was dissected, followed by sufficient dissec-
tion into the intersphincteric space.

After the laparoscopic abdominal approach, the per-anal ap-
proach was performed. Circumferential incision of the mucosa
and internal sphincter was initiated 1-2 cm distal from the lower
edge of the tumor. The anal orifice of the rectum was immediately
closed and washed with povidone iodine to avoid scattering of tu-
mor cells during the per-anal procedure.

The specimen was extracted through the anus. Reconstruction
consisted of a hand-sewn coloanal straight anastomosis. A divert-
ing ileostomy was created in all cases.

Feasibility of LAP-ISR for cT1-T2 Low
Rectal Cancer

Adjuvant Therapy

Patients with pathological TNM stage ITI tumors received post-
operative adjuvant systemic chemotherapy with 5-fluorouracil
and leucovorin, capecitabine, or other drugs for 6 months.

Complications

Postoperative short-term complications were defined as all
events that occurred within 30 days after operation and were clas-
sified according to the Clavien-Dindo classification [8]. Late com-
plications were defined as all events after 31 days from the opera-
tion that were reported in the outpatient clinic.

Anastomotic leakage was defined by the emission of pus or fe-
ces from the drain or the vagina, or the discharge of pus per anum.
All clinically suspicious leakages were confirmed by one or more
of the following techniques: contrast enema radiography, CT scan,
and endoscopy. When there was no abnormal communication of
the intraluminal and extraluminal compartments due to a dehis-
cence of intestinal wall integrity, the patient was said to have a pel-
vic abscess and not anastomotic leakage.

Follow-Up
Follow-up examinations were performed every 3 months for
3 years postoperatively and every 6 months after this period, using
ical examinations, laboratory tests (including tumor markers
CEA and CA19-9), radiologic examinations (liver and pelvic CT
and pulmonary CT), digital examination, and colonoscopy. Def-
ecatory function was clinically evaluated through personal inter-
views by surgeons about the frequency of bowel movements and
continence (the classification of Kirwan et al. [9]) during this fol-
low-up period.

Recurrence

Local recurrence was defined as every event in the pelvic cavity,
including anastomotic, pelvic, or perineal tumor, and regional
lymph node metastases documented by clinical, radiologic, and/or
pathological examination, even if distant metastases were present.

Statistical Analysis

Disease-free survival (DFS) was calculated using the Kaplan-
Meier method. The survival time was calculated as the duration
from the time of resection until the last follow-up visit or death.
All statistical analyses were performed using IBM SPSS Statistics
software for Windows, version 18 (SPSS Inc., Chicago, Ill, USA).

Results

A total of 37 consecutive patients (17 males, 20 fe-
males) underwent LAP-ISR for very low rectal cancer.
The median distance between the lower edge of the tumor
and the anal verge was 4.0 cm (range: 1.0-5.0). The char-
acteristics of the 37 patients are shown in table 1. With
respect to pathological T stage distribution, 3 patients
(8.1%) had carcinoma in situ, 22 (59.5%) had pT1 tumor,
and 11 (29.7%) had pT2 tumor. Eleven (29.7%) patients
were diagnosed as node positive, and 26 (70.3%) patients
had node-negative disease.
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Table 1. Patients’ characteristics and operative results of LAP-ISR

Table 2, Pathological results after LAP-ISR

n=37

Age, years 66 (39-75)
Gender

Male 17

Female 20
Tumor size, cm 2.5 (0.8-6.0)
Tumor location from anal verge, cm 4.0 (1.0-5.0)
cT ’

Ti 26

T2 11

T3 0

T4 0
cN

NO 35

N1 -2

N2 0
cM

Mo 37

Ml 0
History of abdominal surgery

No 30

Yes 7
Neoadjuvant Tx

No 37

Yes 0
Operation time, min 315 (195-502)
Blood loss, ml 37 (0-745)
Conversion to open surgery 1

Lymph nodes harvested 22 (6-49)
Distal clearance margin, cm 1.2 (0.5-2.2)
RO resection
Distal margin
Negative 37
Positive 0
Circumferential margin
Negative 37
Positive 0
Differentiation on histology
Well 36
Moderate 9
poor 2
pT
Tis 3
T1 22
T2 11
T3 1
T4 0
pN
NO 26
N1 9
N2 2
pStage
Stage 0 3
Stage I 24
Stage II 0
Stage IIT 10
Stage IV 0

Values are given as n or median (range).

Values are given as n or median (range).

Operative Results

The median operative time was 315 min (range: 195-
502), and 1 case was converted to open surgery. The rea-
son for conversion was severe intra-abdominal adhe-
sion. The median blood loss was 37 ml (range: 0-745).
No patient required blood transfusion. Pelvic autonom-
ic nerve preservation was achieved in every patient. All
patients had a diverting ileostomy created in the right
iliac fossa, all of which were reversed at the end of the
study.

Pathological Results

Pathological complete resection (R0) was achieved in
all cases. All patients had negative distal margin clear-
ance, with a median distal margin clearance length of 1.2
cm (range: 0.5-2.2). The median number of harvested
lymph nodes was 22 (range: 6-49). The objective TME
quality assessment carried out by surgeons and patholo-
gists was also perfect in all cases (table 2).
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Postoperative Complications

There was no surgical mortality. The median postop-
erative hospital stay was 10 days (range: 7-19). The dis-
tribution of early and late complications is shown in ta-
ble 3. One patient developed anastomotic leakage with a
Clavien-Dindo classification of grade IIIB and was man-
aged by per-anal debridement and reconstruction by
hand-sewn anastomosis. One patient developed obstruc-
tive ileus caused by incisional hernia and was managed by
surgical repair. Two patients developed neorectal muco-
sal prolapse and were treated by transanal mucosal resec-
tion. Two patients developed anastomotic stenosis that
was treated by perianal dilatation.

Oncological Outcomes

The median follow-up period was 2.8 years (range:
187-2,241). No patient was lost to follow-up. The 3-year
DFS for patients who underwent LAP-ISR was 93.1%
(fig. 1). The 3-year DFS according to TNM stage was
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88.7% for stage I and 100% for stage III. Recurrences in-
cluded a liver metastasis in 1 patient with stage I and mul-
tiple lung metastases in 1 patient with stage 1. Since no
patient developed local recurrence, the 3-year cumulative
local recurrence rate after LAP-ISR was 0%.

Functional Results

All 37 patients underwent diverting ileostomy closure
at the end of this study. The median stool frequency after
LAP-ISR was 4 times per day (range: 0.5-10). Frequent
major soiling (Kirwan grade IV) occurred in 1 patient,
and complete incontinence requiring colostomy (Kirwan
grade V) developed in 1 patient (table 4).

Discussion

Schiessel et al. [1] first described ISR in 1994 as the ul-
timate sphincter-saving procedure for low rectal cancer
patients. Since then, with progress in the investigation of
the short-term and long-term results of this procedure,
ISR has been adopted as a promising procedure for se-
lected patients with very low rectal cancer to avoid per-
manent colostomy [10-13].

TME with autonomic nerve preservation and sharp
dissection deep into the pelvic cavity is needed in low rec-
tal cancer surgery, but this procedure is sometimes stress-
ful even for specialized colorectal surgeons. These techni-
cal difficulties come from the poor view caused by the
narrow working space of a narrow pelvis.

Laparoscopic colorectal surgery is becoming the new
standard for colorectal cancer treatment {14-16). The
benefits of laparoscopic colorectal cancer surgery in-
clude less postoperative pain, earlier recovery of normal
bowel movements, and shorter hospital stay, with an eas-
ier return to normal life. Adding to these benefits, we
consider that laparoscopic surgery provides definite ad-
vantages for surgeons in visualizing the surgical dissec-
tion planes by using high-definition images even in a
narrow pelvic space [17]. With this good view magnified
by the laparoscope, surgeons can perform sufficient sur-
gical dissection toward the intersphincteric space with
more precise and easier complete autonomic nerve pres-
ervation than with conventional open surgery. Thus, we
believe in the potential of laparoscopic surgery for the
LAP-ISR procedure. However, the evidence about LAP-
ISR is still limited [4, 5, 18]. Therefore, the purpose of this
study was to evaluate the efficacy of LAP-ISR in terms of
mortality, morbidity, oncological adequacy, and func-
tional results.

Feasibility of LAP-ISR for cT1-T2 Low
Rectal Cancer

DFS (%)

0.4 4

0.2 4

0 12 24 36 48 60 72
Months

Fig. 1. DFS after LAP-ISR.

Table 3. Postoperative complications after LAP-ISR

Clavien-Dindo grade I II A B IV V

Early complications
Wound infection
Anastomotic leakage
Urinary tract infection
Ileus

Late complications
Ileus 2
Anastomotic stricture 2
Neorectal mucosal prolapse 0
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Median postoperative hospital stay: 10 days (7-19).

Table 4. Functional results after LAP-ISR (n = 29)

Stool frequency,
per day

Continence

Kirwan grade
Gradel
Grade Il
Grade Ill
GradeIV
GradeV

4 (0.5-10)

perfect 11
incontinence of flatus 2
occasional minor soiling 14
frequent major soiling 1
incontinent (required colostomy) 1

Values are given as n or median (range).
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Of particular importance in rectal cancer surgery is the
performance of TME with clear surgical margins and ad-
equate lymph node dissection. Injury of the mesorectum
or a positive circumferential resection margin (CRM) or
distal resection margin obviously leads to local recur-
rence [3]. In this framework, the quality of the resected
specimen is a very important surrogate factor that shows
the quality of the surgical procedure and the oncological
outcome. The quality of the resected specimen can be
judged from CRM, distal resection margin, and macro-
scopic completeness of the resected rectal specimen and
so on. The macroscopic completeness of a resected rectal
specimen has been proposed as ‘the objective TME qual-
ity’ by Quirke et al. [19]. In this series, pathological com-
plete resection (R0) was performed in all cases, and ‘the
objective TME quality’ assessment was also perfect in all
cases. Involvement of the CRM is influenced by two fac-
tors: tumor location from the fascia propria of the rectum
and the quality of the surgery. CRM positivity in this se-
ries was 0%, but this may be obvious given that our target
criterion for this procedure was clinical T1-T2 tumor.
However, the objective TME quality is influenced by only
one factor: the quality of the surgical procedure. Our per-
fect TME quality reveals that ISR using the laparoscopic
technology was feasible and acceptable.

In the present study, the conversion rate was 2.7%. In
the recently reported LAP-ISR series, the conversion rate
ranged from 0 to 12.0% [4, 20]. In the present study, the
low rate of conversion was fundamentally the result of the
surgeon’s accumulated experience. Another reason may
be appropriate selection of patients with tumors that were
not bulky and did not invade neighboring major struc-
tures. Although the operative time seems rather long
(median: 315 min), in the recent 11 cases operated after
2011, median time was 263 min (range: 195-372). There
was a trend showing shorter operative time during the
study period as the learning curve.

In the present study, no perioperative mortality oc-
curred, and the overall short-term complication rate was
comparable to that of other ISR series. Concerning the
complications after ISR, Saito et al. [21] reported that
postoperative morbidity was 24% (55 of 228 patients) in
a retrospective review of 228 patients who received con-
ventional open ISR. In this report, postoperative compli-
cations included anastomotic leakage (10.1%; n = 24),
pelvic infection and abscess (4.4%; n = 10), and postop-
erative ileus (0.9%; n = 2); 9 of these 55 patients (4.0%)
required additional surgery, such as abdominoperineal
resection or Hartmann’s operation because of their com-
plications.
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Laurent et al. [5] reported the complications of LAP-
ISR (n = 110) in a retrospective comparative study with
their open ISR. In their report, overall morbidity was
40.9%, including 25.5% with septic pelvic complications.
Surgical morbidity graded Clavien-Dindo III-IV was
22.7%, and 18.2% required reintervention. In the present
series, the most commonly encountered complication
was anastomotic leakage, but the rate was 5.4% lower than
in other reports, and none of the patients required surgi-
cal reintervention for this complication. Moreover, in this
series, the diverting stoma was closed after LAP-ISR in
every patient. Thus, the short-term results appear accept-
able.

Yamada et al. [22] reported that neorectal mucosal
prolapse in patients with total ISR and coloanal anasto-
motic stenosis in patients with subtotal or partial ISR
were observed as characteristic late complications. Neo-
rectal mucosal prolapse and anastomotic stenosis cause
frequent defecation and incontinence. Thus, treatment
by mucosal resection and perianal dilatation has been
shown to be effective in improving fecal dysfunction.

The information on function after LAP-ISR is limited.
In this study, the evaluation of continence status more
than 6 months after diverting stoma closure showed an
acceptable functional result in the majority of the pa-
tients. The median stool frequency in the present study
was four times per day, which was more frequent than
that reported by Schiessel et al. [23] (2.24 times per day).
They reported that the frequent defecation episodes in the
early postoperative period decreased gradually after sto-
ma closure. A longer follow-up period is needed for the
functional results.

With respect tolocal recurrence after rectal cancer sur-
gery, Rich et al. [24] reported local recurrence rates of 8%
for T1-2NO and 25% for T1-2N+ rectal cancer patients
after potentially curative surgery. Akasu et al. [25] report-
ed their oncological results of ISR. The incidence rates of
local failure for stages I, II, and III were 6, 19, and 7%,
respectively, and for pathological T1, T2, and T3 tumors,
the incidence rates were 4, 2, and 12%, respectively. In the
present study, the local recurrence rate was 0%, which is
anacceptable result taking into account that the inclusion
criterion for the laparoscopic procedure was very low rec-
tal cancer patients with ¢T1-T2.

With respect to overall survival or DFS, Lim et al. [18]
reported the recurrence rate of LAP-ISR according to
TNM stage: 7.1% for stage 0, 15.6% for stage I, 14.3% for
stage II, and 50% for stage III. In the report by Yamada et
al. [23] of ISR, the 5-year DFS was 100% for stagel, 83.5%
for stage II, and 72.0% for stage III cases. However, in
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