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ORIGINAL ARTICLE
SHORT-TERM OUTCOMES OF LAPAROSCOPIC LATERAL DISSECTION
FOR LOWER RECTAL CANCER
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Abstract Backgroud: In Japan, the recommended standard surgical procedure for advanced lower rectal cancer
includes total mesorectal excision (TME) plus central D3 lymph node dissection and bilateral lateral lymph node
dissection (LLND). Laparoscopic LLND is performed in the pelvis, which is an anatomically complex and small
operative field and thus, requires an extremely high level of skill. Laparoscopic LLND has been introduced following
the recent expansion in the application of laparoscopic surgery for advanced lower rectal cancer.

Patients and methods: The subject sample comprised 79 patients who underwent lateral dissection, including 61
patients who underwent laparotomic lateral dissection and 18 patients who underwent laparoscopic lateral dissection.
Clinical characteristics and the oncological outcome were compared between groups.

Results: The mean surgical duration in the laparoscopy group was 285 min, which was significantly longer than the
165 min in the laparotomy group (p < 0.001). The mean blood loss amount was 131 g in the laparoscopy group, which
was significantly less than the mean amount of 407 g in the laparotomy group (p < 0.001) There was no significant
difference in complications.

Conclusion: The short-term outcomes of laparoscopic LLND were good, indicating that the procedure can be
performed safely and is likely to be useful.
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Introduction

Compared with colon cancer, lower rectal
cancer has a poorer prognosis and in particular,
is often associated with the development of
local recurrence”. In the rectum, the lymphatic
pathway is broadly divided into ascending,
lateral, and descending components”. Therefore,
appropriate lymph node dissection for lower
rectal cancer requires para-intestinal lymph node

dissection and regional dissection in accordance
with lateral lymph flow toward the internal iliac
artery, as well as dissection of central lymph
nodes along the inferior mesenteric artery.
According to a study conducted by the Japanese
Society for Cancer of the Colon and Rectum, the
rate of lateral lymph node metastasis among
2916 patients with rectal cancer was 20.1%, the
risk of intra-pelvic recurrence had decreased by
50%, and the 5-year survival rate was expected
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Table 1. Patients characteristics

laparotomy laparoscopy p
(N =61) (N =18
Gender Male 39 14 N.S.
Female 22 4 N.S.
Age, years Median (year) 62 [35-80] 65 [49-81] N.S.
Body mass index Median (kg/m? 22.1 224 N.S.
Depth of primary tumor invasion ¢T1/cT2/cT3/cT4 4/6/47/4 0/0/2/15/1 N.S.
LN metastasis pNO/pN1/pN2/pN3 36/8/6/11 7/4/3/1 N.S.
pStage 0-II/ITa/1Ib/IV 34/7/14/6 8/6/3/1 N.S.

to improve by 8%-9% 9 Therefore, in Japan,
the recommended standard surgical procedure
for advanced lower rectal cancer includes
total mesorectal excision (TME) plus central
D3 lymph node dissection and bilateral lateral
lymph node dissection (LLND) *. To date, our
department has performed bilateral lateral
dissection via laparoscopy for “patients with
the lower tumor margin on the anal side below
the peritoneal reflection and invasion exceeding
the muscularis propria.” On the other hand,
the recent popularization of laparoscopic colon
resection has been remarkable, and according
to the Japanese Society for Endoscopic Surgery,
approximately 50% of medical institutions
perform laparoscopic colon resection for
colon cancer. Similarly, in our department,
laparoscopic surgery was introduced in 2011
for the surgical treatment of early stage colon
cancer; with the accumulation of experience,
we have gradually expanded the applications of
this procedure to include advanced cancer. The
primary benefit of laparoscopic colon resection
is that its magnification effect facilitates precise
manipulation, which is considered extremely
useful for nerve preservation and bleeding
control during surgery for rectal cancer.
However, as mentioned earlier, with regard
to suitable magnification during laparoscopic
colon resection for advanced rectal cancer,
laparoscopic lymph node dissection cannot be

avoided. Laparoscopic LLND is performed in
the pelvis, which is an anatomically complex
and small operative field and thus, requires an
extremely high level of skill. Therefore, this
procedure can be difficult to achieve in facilities
without sufficient experience and technique.
Laparoscopic LLND has been introduced
following the recent expansion in the application
of laparoscopic surgery for advanced lower
rectal cancer. We will present the short-term
outcomes of this procedure and discuss future
challenges.

Patients and Methods

The subject sample comprised 61 patients who
underwent lateral dissection at the Department
of Gastrointestinal Surgery, Hirosaki University
from April 2011 to December 2015, including
61 patients who underwent laparotomic lateral
dissection and 18 patients who underwent
laparoscopic lateral dissection (Table 1). We
retrospectively examined the clinicopathological
patient background information [e.g., age,
body mass index (BMI), stage, and surgical
procedure], surgical duration, amount of blood
loss, number of lymph nodes dissected, length
(number of days) of postoperative hospital
stay, and complications. Clinical characteristics
and the oncological outcome were compared
between groups.
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Figure 1 The final view after laparoscopic LLND

Surgical procedure

The surgical procedure for laparoscopic LLND
was as follows: after completing laparoscopic
TME, LLND was performed via five ports. (1)
First, the ureter was detached up to the bladder
inflow site and then taped and pulled medially.
(2) Next, the layer preserving the pelvic nerve
from the hypogastric nerve, the medial dissection
margin, was separated. (3) Separation was then
performed from the internal-external iliac artery
bifurcation, the lateral dissection margin, up to
the site where the dorsal side of the psoas was
exposed along the external iliac artery and vein.
(4) Thereafter, the obturator nerve, artery,
and vein were identified and preserved, and
the lymph node #283 was dissected. (5) After
determining the left- and right-side dissection
lines, separation was performed in a caudal
direction along the artery from the center of
the internal iliac artery after which the lymph

node #263 was dissected. The final view after
laparoscopic LLND is shown in figure 1.

Results

The laparoscopy group comprised fourteen
men and four women, with a mean age of 65
years and a mean BMI of 22.4. The surgical
procedures were low anterior resection in eight
patients, intersphincteric resection in three
patients, Hartmann's operation in two patients
and abdominoperineal resection of the rectum
in five patients. No shifts to laparotomy or
severe intraoperative complications occurred.
Of the clinicopathological background factors,
no significant differences were observed with
respect to gender, age, BMI, staging, or surgical
procedure. The mean surgical duration in the
laparoscopy group was 302 min, which was
significantly longer than the 174 min in the
laparotomy group (p < 0.01). The mean blood
loss amount was 99 g in the laparoscopy group,
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Table 2. Operative data

laparotomy laparoscopy p
(N =61) (N =18)
Operation N.S.
Low anterior resection 15 8
Abdominoperitoneal resection 19 5
Intersphincteric resection 23 3
Hartmann’s operation 4 2
Duration of operation 174 [86-330] 302 [210-483] <0.01
median [range] (minutes)
Blood loss 418 [50-2685] 99 [1-380] <0.01
median [range] (g)
Dissected lymph nodes
Total lymph node 26 [10-64] 21 [8-43] N.S.
median [range]
Lateral lymph node 5.8 [0-19] 9.1 [1-18] N.S.
median [range]
Post operative day 28 [10-419] 16.7 [8-41] 0.04
median [range] (day)
Complication
Anastomotic leakage 11 3 N.S.
Intestinal obstruction 3 0 N.S.
Surgical site infection 7 1 N.S.
Urinary disorder 7 1 N.S.

which was significantly less than the mean
amount of 418 g in the laparotomy group (p
< 0.01). Although there was no significant
difference in the number of dissected lymph
nodes, postoperative complications, anastomotic
leakage, intestinal obstruction and surgical site
infection. There was also a significant difference
in the length of postoperative hospitalization
(Table 2).

Discussion

LLND has been reported to reduce the rate of
local recurrence and improve the 5-year survival
rate among patients diagnosed with rectal cancer
59 On the other hand, an earlier meta-analysis
of 20 patients found that LLND did not improve
prognosis, instead increased complications
associated with the reproductive and urinary
systems ”. To improve therapeutic outcomes, we
believe that it is important to perform adequate

dissection and provide balanced treatment, thus
minimizing complications as far as possible. For
cases without lateral lymph node metastasis
according to preoperative diagnostic imaging, the
rate of lateral lymph node metastasis is reported
to be 74% ¥. Because the number of patients
who would benefit from LLND is not very high,
there are an increasing number of patients
without clear lateral metastasis on imaging
for whom LLND is avoided by administering
preoperative chemoradiation therapy (CRT) .
However, although preoperative CRT can
effectively control local recurrences, reports
state that this therapy does not affect the
prognosis'” . and therefore, due attention
should be paid to the high rate of complications,
including postoperative reproductive and

12, 13
" as well as

urinary system dysfunction
reported radiation-induced impairments, such
as venous thrombosis, intestinal obstruction,

fistula, femoral neck fracture, and reduced
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anal function. Another report described that
after performing tumor-specific mesorectal
excision and lateral dissection following CRT
for patients who exhibited lateral lymph node
metastasis on preoperative tests, 66% of patients
were pathologically diagnosed as positive
for metastasis, despite undergoing CRT'.
Therefore, we believe that from the perspective
of local control, LLND is essential for patients
with lateral lymph node metastasis and swelling
on preoperative diagnostic imaging.

Because various problems associated with
LLND can be overcome using laparoscopic
surgery, we introduced laparoscopic LLND.
Although lateral lymph node metastases
were not identified in all of our patients using
preoperative diagnostic imaging, the same
number of lymph nodes was dissected using
laparoscopy and laparotomy and radical
curability was ensured. Furthermore, no
reproductive and urinary system complications
were observed. Excluding one patient who
developed an anastomotic leak, no Clavien-
Dindo III or higher complications were
observed. Although the longer duration required
for completing the procedure, which has a high
level of difficulty, poses a problem, we believe
that the duration of the procedure will gradually
decrease as the experience of the surgical team
increases.

Laparoscopic LLND enables reliable visual
verification and preservation of the nerve
plexus in the pelvis, and is expected to reduce
neurological complications of the reproductive
and urinary systems. Furthermore, the magnified
field of vision enables combined resection of the
internal iliac blood vessels and pelvic plexus
with a good visual field, which we expect will
facilitate safer and more reliable dissection. In
future, we plan to examine the safety and radical
curability of this procedure, including the local
recurrence rate and long-term prognosis as well
as the expansion of its application for therapeutic

dissection.

Conclusions

The short-term outcomes of laparoscopic
LLND were good, indicating that the procedure
can be performed safely and is likely to be useful.
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