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Abstract. Background/Aim: Extended total mesorectal
excision (ETME) is defined as en bloc resection of the
adjacent organs outside the mesorectal fascia, that is
indicated in cases with locally advanced lower rectal cancer
(T4 tumor). The aim of this study was to evaluate the clinical
and oncological outcomes of laparoscopic ETME (L-ETME)
for locally advanced lower rectal cancer. Patients and
Methods: The present study analyzed clinical outcomes and
oncological outcomes of 11 consecutive patients who
underwent L-ETME for cT4 lower rectal cancer in Nagasaki
Medical Center between 2012 and 2015. Results: Of the 11
patients, 7 underwent neoadjuvant therapy, and 7 underwent
pelvic node dissection. One case (7.1%) underwent resection
of anterior organs (prostate), 6 cases (54.5%) had resection
of the lateral organs (neurovascular bundle, hypogastric
nerve, pelvic plexus, ovary, and internal iliac blood vessels)
and 4 cases (36.4%) had resection of both anterior and
lateral organs. In all cases enrolled in this study, RO
resection was achieved. The median operation time and
intraoperative blood loss were 416 min and 350 ml,
respectively. The postoperative complication rate was 18.2%
(2/11). The 3-year overall survival rate was 79.5%, and the
3-year local recurrence-free survival rate was 87.5%. There
was no mortality and no re-operation in this series.
Conclusion: The results of the present study suggest that L-
ETME is feasible and has efficacy for locally advanced
lower rectal cancer.
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With improvements in surgical techniques, instruments, and
experience, laparoscopic surgery (LS) has been successfully
adopted for colorectal surgery because of its favorable effects
since Jacob’s first report in 1991 (1-5). Laparoscopic
approaches offer decreased surgical trauma, fewer
perioperative complications, and faster postoperative recovery
with similar survival rates compared to open surgery (1-5).
Recently, several experienced colorectal surgeons attempted
LS even for locally advanced rectal cancers (T4 tumors).
However, there’s still skepticism on this use of LS, and many
surgeons still consider it a relative contraindication because
LS especially for advanced lower rectal cancer is a technically
demanding approach in the confined narrow bony pelvis and
has been associated with increased operation time, blood loss,
and higher risks of conversion to open surgery or positive
resection margins (6, 7). Moreover, the long-term oncologic
outcomes after LS for T4-rectal cancer remain unclear due to
the lack of high-quality, randomized, controlled trials (8-11).
On the other hand, it has been reported that multi-visceral
resection for T4-colorectal cancer has acceptable morbidity
and mortality rates and a fair long-term prognosis (5-7, 12).
In addition, several reports suggest that minimally invasive
surgery such as a laparoscopic approach for multi-visceral
resection could help achieve adequate short-term outcomes
and improvements in quality of life (5, 13-15). However,
whether the laparoscopic approach is safe and effective for
locally advanced lower rectal cancer remains controversial.

We consider that the high-definition, illuminated, and
magnified images obtained by laparoscopy provide a safer
and more precise surgery for lower rectal cancer in the
narrow pelvis (6, 7), even in extended surgery for locally
advanced lower rectal cancer. We have been aggressively
performing LS including laparoscopic total mesorectal
excision (L-TME) and en bloc resection of the adjacent
organs outside the plane of total mesorectal fascia to extend
TME (L-ETME).

Our experience with L-ETME for advanced lower rectal
cancer (clinical T4 tumors) is reported, and the feasibility
and efficacy of this procedure were verified.
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Figure 1. Operative technique. a) Dissection of the root of the inferior mesenteric artery; b) dissection of the posterior rectal space; c) divided
DVC by Ligasure™ Maryland (Covidien); d) operative view after total pelvic exenteration with en bloc lateral pelvic lymph node dissection.

Materials and Methods

A total of 11 patients with locally advanced lower rectal cancer
underwent L-ETME in Nagasaki Medical Center between January
2012 and December 2015. All of these patients had advanced lower
rectal cancer with infiltration into the outside mesorectum or with
a high risk of a positive circumferential resection margin (CRM).
In the cases with tumor invasion to the anterior side, multi-visceral
resection of seminal vesicles, prostate, uterus, and/or vagina
resection was performed, whereas in those with invasion to the
lateral side, resections of the pelvic plexus, hypogastric nerve,
internal iliac blood vessels, and/or neurovascular bundle were done.
In all cases, the operative dissection line was determined on
preoperative magnetic resonance imaging (MRI) images. Lateral
pelvic node (LPN) dissection was indicated when LPN metastasis
was suspected on the preoperative MRI images. In patients with
suspected deep tumor infiltration and/or positive pelvic node
involvement, neoadjuvant chemotherapy (NAC) or neoadjuvant
chemoradiotherapy (NACRT) was performed based on the decision
of a multi-disciplinary treatment team conference. L-ETME was
performed by a team led by a specialist in colorectal surgery and
endoscopic surgery certified by the Japan Society of Endoscopic
Surgery. Medical records of all patients enrolled in this study were
reviewed retrospectively, including patient characteristics, surgical
outcomes, postoperative complications, and oncological outcomes.
Postoperative complications were defined according to the Clavien-
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Dindo classification (16). Postoperative death within 90 days after
operation was defined as operative mortality. Overall survival
probability was estimated with the Kaplan-Meier method. This
study was approved by the Nagasaki Medical Center Ethics
Committee.

Operative Technique: Laparoscopic total pelvic exenteration
(Figure 1). Laparoscopic total pelvic exenteration as L-ETME for
cases with anterior organ infiltration is presented. After the
pneumoperitoneum, five ports were placed as follows: 12-mm ports
at the umbilicus and the lower right quadrant and 5-mm ports at the
upper right, left, and lower left quadrants. First, the left side of the
colon was mobilized using a medial-lateral retroperitoneal approach,
and lymphadenectomy around the abdominal aorta and ligation of
the inferior mesenteric artery were performed. Next, the posterior
rectal space and lateral space were dissected. The dissection of
lateral side lymph nodes was performed along the external iliac
artery with preservation of the obturator nerve. Branches of the
internal iliac vessels were each clipped and divided, and en bloc
lateral lymph node dissection was performed simultaneously. After
finishing the dissection of the posterior and lateral side lymph
nodes, an additional 5-mm port was placed in the midline of the
lower abdomen, and the dissection of the front lymph nodes was
started. The space of Retzius was dissected, and the dorsal vein
complex (DVC) was exposed. After bunching ligation of the DVC,
the DVC was carefully dissected with Ligasure™ Maryland
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Table 1. Patient characteristics.

Table III. Operative results.

Parameters Parameters
Age (years) 65.0 Operation time (min) 416 (range=257-714 min)
Gender (M/F) 7/4 Operative blood loss (ml) 350 (range=20-1055 ml)
cT4a / cT4b 8/3 Pelvic lymphonode dissection 7 (63.6%)
Neoadjuvant therapy 7 (63.6%) Multi-visceral resection 4 (36.4%)
Postoperative complication (G2/G3/G4) 1/1/0
(n=11)
(n=11)
Table II. Multi-visceral resection. Table IV. Pathological findings.
Resected organ Parameters
Anterior side 19.1%)
Prostate (shaved) 1 pT4a/pT4b 8/3
Lateral side 6 (54.5%) pN (0/1/2/3) 5121212
Neurovascular bundle 1 pM (0/1) 8/3
Pelvic plexus 3 pStage (IV/III/IV) 5/4/3
Pelvic plexus + internal iliac vessels 1 RO/R1 11/0
Pelvic plexus + ovary 1
Anterior side + Lateral side 4 (36.4%) (n=11)
Vagina (wall) Pelvic plexus + 1
internal iliac vessels
Bladdelft:r;/: gima intifnla\;icilii);ecx\l;eis:els ! median operation time was 416 min (257-714), and median
Seminal vesicle Pelvic plexus + 1 intraoperative blood loss was 350 ml (20-1055 ml). Only two
internal iliac vessels postoperative complications (18.2%) occurred, which were
Seminal Vesicle + Pelvic plexus 1 Grade 2 and Grade 3 each according to the Clavien-Dindo

prostate (shaved)

(Medtronic, Mineapolis, MN, USA), and the urethra was clipped
and dissected. Finally, the resected specimen was removed from the
perineal wound. An ileal conduit and a sigmoidostomy were then
constructed extracorporeally with a 5-cm laparotomy in the lower
abdominal midline.

Results

Patient characteristics. The medical records of 11 patients
with RO resection were reviewed (Table I). Neoadjuvant
therapy (NACRT: n=3 or NAC: n=4) was performed in 7
cases (63.6%).

Operative results. Operative results are shown in Tables II and
III. There were no conversions to open surgery. LPN
dissection was performed in 7 cases (63.6%), whereas multi-
visceral resection was performed in 4 cases (36.4%). There
were 6 patients (54.5%) with lateral organ resection (including
neurovascular bundle, hypogastric nerve, pelvic plexus,
internal iliac blood vessels, and ovary), 1 with anterior organ
resection (prostate resection), and 4 (36.4%) with organ
resections in the anterior and lateral sides (Table II). The

classification (e.g. anastomotic leakage and neurogenic
bladder) (Table III). There was no operative mortality.

Pathological findings. Postoperative pathological findings
according to the pTNM classification were pT4a (8/11,
72.7%) and pT4b (3/11, 27.3%). In the pStage IV cases, 2
cases had liver metastases, and 1 case had metastasis to the
para-aortic lymph node (Table IV).

Oncological outcomes. Short-term follow-up was carried out.
The median follow-up was 19.5 months (range=4-48
months). The 3-year overall survival (OS) rate was 79.5%,
and the 3-year local recurrence-free survival (LRFS) rate was
87.5% (Figures 2 and 3).

Discussion

Complete surgical resection is important to achieve curative
treatment for malignancy. Especially in locally advanced lower
rectal cancer, TME and/or ETME with multi-visceral resection
is often demanded to ensure a negative circumferential
resection margin and to avoid perforation of tumor cells (7, 17,
18). Currently, the indications for laparoscopic surgery for
colorectal cancers have increased dramatically. However, the
feasibility, applicability, and safety of L-TME or L-ETME with
multi-visceral resection for advanced rectal cancer have not yet
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Figure 2. Overall survival (OS) (n=11).
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Figure 3. Local recurrence-free survival (LRFS) (n=11).

been determined. Many colorectal surgeons still consider these
procedures to be associated with technical difficulties, more
blood loss, and longer operation time because of the
complicated anatomy and narrow surgical field in the pelvis.
Moreover, current high-quality, randomized, controlled trials,
including the Medical Research Council Conventional vs.
Laparoscopic Surgery in Colorectal Cancer (MRC CLASICC),
Comparison of Open versus Laparoscopic Surgery for Mid or
Low Rectal Cancer After Neoadjuvant Chemoradiotherapy
(COREAN), and Colorectal Cancer Laparoscopic or Open
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Resection (COLOR) 1II trials, excluded cases with T4 rectal
cancer (6-8). Even the latest Randomized Controlled Trial
(RCT) (a large ongoing RCT, the American College of
Surgeons Oncology Group (ACOSOG)-Z6051 trial) also
excludes such advanced cases (11).

In this report, 11 patients who underwent L-ETME with
multi-visceral resection were reviewed. Although this cohort
was very small, L-ETME was found to have several
advantages over open surgery. First, laparoscopic surgery
provided high-definition, illuminated, and magnified images of
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the small structures in the narrow pelvis, which made it easier
to identify important tissues including lymphatic tissues and
autonomic nerve plexuses. The technological advances in
instrumentation, advances in surgical techniques, and increased
surgeon experience have made L-ETME more precise and
easier to perform (10). In addition, creation of
pneumoperitoneum may reduce oozing from small vessels and
keep the operative field dry. Fujita et al. reported operation
time of 375 min and mean blood loss of 1066 ml in patients
who underwent laparoscopic rectal cancer surgery with lateral
pelvic node dissection (LPLD) (19). Moriya et al. reported
mean operation time and blood loss of 393 min and 2128 ml,
respectively, for 53 patients undergoing LPLD with internal
iliac vessel excision (20). In a recent systematic review of open
pelvic exenteration for advanced rectal cancer, the median
complication rate was 57% (range=37-100%) (14). In the
present series, mean operation time and blood loss were 365
min and 310 ml, respectively, which were both appropriate. In
addition, the rate of postoperative complications was 27.3%
(3/11), which was also less than rates previously reported. Only
one patient had a postoperative complication of urinary
dysfunction that needed urological medication in the present
study. Unfortunately, multi-visceral resection has a risk of this
type of complication, although no deaths and no re-operations
occurred in the present series.

Second, the laparoscopic approach in ETME with multi-
visceral resection reduces the risk of peritoneal adhesions.
Patients who need ETME with multi-visceral resection have
a high probability of locoregional recurrence and may
require repeated operations. In such cases with repeated
operations, laparoscopic surgery may provide an easier
surgical approach for colorectal surgeons (4-6).

The multi-center, randomized, controlled trial CLASICC
provided evidence of equivalent 3-year and 5-year local
recurrence, disease-free survival, and overall survival rates of
laparoscopic surgery compared to open surgery (8). However,
there was no subgroup analysis of locally advanced rectal
cancer (cT4 tumors) in this trial, and the maturity of the
technique of laparoscopy has been questioned due to a
relatively high conversion rate and morbidity. The 3-year OS
and 3-year LRFS rates in the present series were good and
comparable to other reported results (8-11). This suggests that
the magnified view of laparoscopy can accurately capture the
changes in the surrounding tissue due to the tumor, and it
enables selection of the appropriate dissection layer better
than the sense of touch in open surgery.

There were several limitations in the present study. First,
a very small number of patients was enrolled. Second, this
study was retrospectively conducted at a single institution.
Third, short-term results were reported, because the median
follow-up time was less than 5 years. Further studies with a
long-term follow-up are needed to verify the feasibility and
efficacy of L-ETME for locally advanced lower rectal cancer.

Despite the small number of patients enrolled in the
present study, the results demonstrate that L-ETME is a
feasible and safe procedure for locally advanced rectal cancer.

Conclusion

The results of the present study suggest that L-ETME is
feasible and has efficacy for locally advanced lower rectal
cancer.
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