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Abstract: Objective: The goal of this study was to evaluate the feasibility and safety of laparoscopic lateral pelvic
lymph node dissection (LPLND) following total mesorectal excision (TME) in patients with advanced lower rectal
cancer treated with pre-operative chemoradiotherapy (CRT). Methods: A total of 76 patients with lower rectal can-
cer without distant metastasis or recurrence who underwent laparoscopic TME + LPLND were reviewed and data
including the clinical characteristics, peri-operative outcomes, and pathological outcomes were analyzed. Among
them, the 18 patients who received CRT (CRT group) were compared with their matched controls (non-CRT group,
n=18). Results: In all 76 patients, there were no conversions to open surgery and no postoperative mortality. The
operation time was significant longer and the total blood loss was significant greater in CRT group than those in
non-CRT group (P=0.012, P=0.027). The complication rate and postoperative hospitalization time were similar in
the two groups (P=1.000, P=0.242). The two groups also had the same number of harvested lateral pelvic lymph
nodes and harvested mesorectal lymph nodes (P=1.000, P=1.000). Conclusion: LPLND following TME is technically
feasible, safe, and oncologically acceptable in patients with advanced lower rectal cancer treated with pre-operative
CRT, with no significant increase in postoperative morbidity compared with TME + LPLND without pre-operative CRT.
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Introduction cording to the Japan Society for Cancer of the

Colon and Rectum 2010 Guidelines for the

Lateral pelvic lymph node (LPLN) metastasis is
an important factor for local recurrence after
surgery in patients with advanced low rectal
cancer as approximately 10% to 25% of patients
with advanced rectal cancer have associated
LPLN metastasis [1, 2]. However, the manage-
ment of LPLN metastasis in such patients
remain controversial between Japan and Wes-
tern countries.

In Japan, there is a positive attitude towards
LPLN dissection (LPLND), which has become a
standard surgery for patients with advanced
low rectal cancer when combining with total
mesorectal excision (TME). LPLND can signifi-
cantly decrease the recurrence rate and
improve the long-term survival rate of patients
with locally advanced low rectal cancer [3]. Ac-

Treatment of Colorectal Cancer, it is recom-
mended that patients with T3-T4 rectal cancer
that extends below the peritoneal reflection
undergo LPLND [4].

On the other hand, Western countries hold a
different strategy as LPLN metastasis is gener-
ally considered systemic disease. Even if LPLND
was performed, patients had a high distant
metastasis rate, and the five-year survival rate
was only 20-45% [5]. In addition, the technical
difficulty and high incidence of surgical morbidi-
ties, such as urinary and sexual dysfunction,
are also large obstacles for LPLND develop-
ment [6-11]. In this case, some Western doc-
tors perform pre-operative chemoradiotherapy
(CRT) and believe that TME without LPLND can
reduce the recurrence rate [5, 12]. However, a
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Safety and feasibility of LPLND

Figure 1. Intra-operative view of a dissected pelvic side wall with preserva-
tion of the vascular and nerve structures. A: Dissection of the left pelvic side
wall; B: Dissection of the right pelvic side wall; UR, ureter; 1V, internal iliac
vein; A, internal iliac artery; EIV, external iliac vein; EIA, external iliac artery;
ObN, obturator nerve.

recent study showed that LPLN metastasis and
local recurrence were unable to be controlled
by pre-operative CRT without LPLND [13].

In addition, a few studies have confirmed that
laparoscopic LPLND is feasible and safe, as the
technique of laparoscopic LPLND is complex
and requires masterful skills [14-16]. Therefore,
itis necessary for surgeons to master the skills
and indications for LPLND. However, these stu-
dies either had a small sample size or simply
implemented TME + LPLND without pre-opera-
tive CRT. Therefore, the main purpose of this
study is to examine the safety and feasibility of
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LPLND after pre-operative CRT
for patients with advanced rec-
tal cancer and swollen LPLNs.

Materials and methods
Case selection

Data of 76 patients with low
(located below the peritoneal
reflection) rectal cancer and
swollen LPLNs who underwent
TME + LPLND from January
2014 to February 2018 were
analyzed retrospectively. Th-
is study was approved by the
Ethics Committee of the Natio-
nal Cancer Center/Cancer Hos-
pital. These patients had com-
plete clinical information.

The indication for LPLND was
that the long-axis diameter of
the LPLNs was greater than 5
mm as assessed by magnetic
resonance imaging (MRI) befo-
re treatment and the size of
the LPLNs after pre-operative
treatment was not referred to
[47]. Among the 76 cases, 40
patients received pre-opera-
tive CRT in the present study.
Among them, 31 were treated
with a long-course of CRT with
capecitabine and a total radia-
tion dose of 50.4 Gy. Nine of
these patients were treated
with 4 cycles of chemotherapy
(XELOX) followed by a short-
course of radiotherapy (5 x 5

Gy).

Paired comparison was performed on 18 cases
(CRT group) who were selected from the pat-
ents who received CRT and their matched con-
trols (non-CRT group, n=18). The clinical char-
acteristics, peri-operative outcomes and path-
ological findings were compared and analyzed.

Surgical procedure
All 76 patients in this study underwent surgery
by one surgeon with more than 20 years of clini-

cal experience. Each surgery was performed by
one operator and two assistants.
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Table 1. Clinical characteristics of the patients

Variable Total (n=76) CRT group (n=18) Non-CRT group (n=18) P
Sex (male/female, n) 38/38 8/10 10/8
Age (years) 58.311.3 56.918.6 58.01£9.5 0.754
Distance from the AV (mm) 45.3+2.1 33.8+14.7 55.333+15.541 <0.001
BMI (kg/m?) (range) 25.45+0.78 25.20+0.80 25.57+0.80 0.674
Pre-treatment CEA (ng/mL) 3.49+8.55 13.00+5.44 16.36+£6.91 0.617
Pre-treatment CA19-9 (ng/mL) 15.41+6.47 20.52+4.79 16.5045.45 0.621
cT stage (n)

2 16 6 6

3 48 8 8

4 12 4 4
cN stage (n)

0 19 4 4

1 20 5 5

2 37 9 9
Adjuvant therapy (n)

Long course CRT 31 13

Short course CRT 9 5

Non-CRT 37 18

Note: BMI body mass index, AV anal verge, CEA carcinoembryonic antigen, CA19-9 carbohydrate antigen 19-9, CRT chemora-

diotherapy.

The surgical procedure was modified from the
previous reports [15]. The five abdominal ports
placed for laparoscopic LPLND were the same
as those used for TME: first, a para-umbilical
port was established for the laparoscope; then,
two ports were established at the anterior axil-
lary line in the right lower abdominal quadrant;
and another two working ports were estab-
lished in the left lower abdominal quadrant that
were symmetrical to the right-sided ports.

When performing a left LPLND, the operator
stood on the right side. When performing a
right LPLND, the operator stood on the left side.
Our routine choice is to perform the left LPLND
first, because the operator does not need to
adjust their position after extracting the speci-
men. LPLNs were defined as lymph nodes dis-
tributed outside the pelvic plexus, including
lymph nodes surrounding the internal iliac ves-
sels, obturator fossa, and external iliac vessels.
When performing LPLND, the ureters and
hypogastric nerve were first separated and ele-
vated by an assistant in order to prevent dam-
age to these structures. Then, the lymph nodes
were dissected in order along the external iliac
vessels and the common iliac vessels, in the
obturator fossa and along the internal iliac ves-
sels, separately and carefully, paying attention
to protect the ureters and hypogastric nerve.
See Figure 1.
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Observation indicators

Basic clinical information was summarized and
analyzed, including age, sex, body mass in-
dex (BMI), pre-treatment CEA, pre-treatment
CA199, the distance from the anal verge and
TNM stag. The peri-operative and pathological
outcomes were observed the related indicators
included operation procedure, LPLND (unilater-
al or bilateral), nerve preservation condition,
temporary stoma application, operation time,
blood loss volume, hospital stay, postoperative
mortality, rates of en bloc resection of adjacent
structures, complication, histological type, the
removing number and metastatic number of
mesorectal lymph nodes and LPLNs as well as
location of lymph node metastasis and the pos-
itive rate of circumferential resection margins.
TNM stag were classified according to the
Union for International Cancer Control 7" edi-
tion. Urinary retention was evaluated by the
Common Terminology Criteria for Adverse
Events (CTCAE) version 4.0.

Statistical analysis

All the data were analyzed by using SPSS soft-
ware version 19.0 for Windows (IBM Crop,
Armonk, NY, United States). Measurement data
are expressed by the mean * standard devia-
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Table 2. Peri-operative outcomes of the patients

Variable CRT group (n=18) Non-CRT group (n=18) P
Operative procedure (n) 0.513
Low anterior resection 12 10
Abdominoperineal resection 4 7
Hartmann’s procedure 2 1
LPLND (n) 1.000
Unilateral 15 15
Bilateral 3 3
Nerve preservation (n)
Complete 18 18
Incomplete 0 0
Temporary stoma (n) 13 3 0.001
En bloc resection of adjacent structures (n) 3 3 1.000
Seminal vesicle 0 1
Vagina 1 0
Uterus 1 1
Ovary 1 1
Operative time (min) 298.23+68.31 200.78+48.94 0.012
Blood loss (ml) 130.29+£23.04 50.14+711.98 0.027
Hospital stay (days) 7.56+2.33 7.34+0.89 0.242
Postoperative mortality (n) 0 0
Conversion to open procedure (n) 0 0
Postoperative complication (n) 5(27.78%) 3(16.67%) 1.000*
Anastomotic leakage 1 0
Wound infection 1 1
Bowel obstruction 0 0
Lymphatic leakage 0 0
Bleeding 2 1
Obturator nerve injury 0 1
Urinary retention 1 0

Note: “Yate’s continuity corrected Chi square test. LPLND lateral pelvic lymph node dissection.

tion and the comparison between the two gro-
ups were applied paired t test. Count data are
expressed as percentage and the comparison
between groups were performed using the X2
test, Yate’s continuity corrected Chi square test
or Fisher exact test. A P value of <0.05 was con-
sidered statistically significant.

Results
Basic information

The clinical characteristics of the 76 patients
and the two groups are summarized in Table 1.
There were no significant differences between
the two groups in terms of age, sex, BMI, pre-
treatment CEA or pre-treatment CA199 (all P>
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0.05), while there were significant difference in
distance from the anal verge (P<0.001).

Peri-operative outcomes

The operation procedures were similar between
the two groups (P=0.513). There was a signifi-
cant difference between the two groups in
operation time and blood loss (P=0.027). The
temporary stoma was present significantly
more often in CRT group than that in non-CRT
group (P=0.001). There was no significant dif-
ference between the two groups in the percent-
age of en bloc resections of adjacent struc-
tures, total postoperative complication rate,
hospital stay and urinary retention rate (all
P>0.05). There were no cases of conversion to
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Table 3. Pathological outcomes

scopic LPLND is controversial

CRT group

Variable (n=18)

Non-CRT
group (n=18)

due to its technical difficulties
P and the complicated anatomy

Histological type (n)
Moderate 14
Mucinous/poor/signet 4
pT (n)
pTl
pT2
pT3
pT4
PN (n)
pNO
pN1
pN2
Mesorectal lymph nodes removed (n)
LPLNs removed (n)
Metastatic LPLNs (n)
Metastatic mesorectal lymph nodes (n) 10
Location of lymph node metastasis

O b~

O W o oo N

Only mesorectal 8

Mesorectal and LPLNs 2

Only LPLNs 0
Circumferential resection margins

Positive 1

Negative 17

12
6

0.457 of the pelvic sidewall. In addi-
tion, the tissue edema and
fibrosis induced by chemora-
diotherapy have further in-
creased the difficulty of the
surgery. Therefore, the pre-
sent study aims to demon-
strate the feasibility and safe-
ty of laparoscopic LPLND in
patients who have received
pre-operative CRT.

0.526

0.757

Nagayoshi et al. reported that
the operation time in the lapa-
roscopy group was much long-
er than that in the open group
(641 VS. 312 min), but the
amount of the intraoperative
bleeding was significantly low-
er in the laparoscopy group
than in the open group (252
VS. 815 ml) [21]. These find-
ings might indicate that under
clear and magnified visuali-
zation, the surgeon could

1.000
1.000"
0.457
1.000

1.000*

Note: "Yate’s continuity corrected Chi square test; #Fisher’s exact test; LPLNs

lateral pelvic lymph nodes.

open surgery and no postoperative mortality in
either group as shown in Table 2.

Pathological outcomes

No significant difference was found in histologi-
cal type, pT stage, pN stage, or positive circum-
ferential resection margins between the two
groups (all P>0.05). There were 6 and 4
patients with identified LPLN metastasis and
10 and 10 patients with identified mesorectal
metastasis in CRT group and non-CRT group,
respectively (both P>0.05). The number of
mesorectal lymph nodes and LPLNs removed
were similar in both groups (both P>0.05) as
shown in Table 3.

Discussion

Laparoscopic surgery has been generally ac-
cepted as a minimally invasive procedure and
has been wildly used in treating patients with
colorectal cancer [18-20]. However, laparo-
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perform laparoscopic LPLND
more precisely, therefore, it
can greatly reduce bleeding
and the operation is safer and
efficient. However, most patients in these stud-
ies did not receive pre-operative CRT. Some
studies have reported that pre-operative CRT
would increase intraoperative blood loss, which
severely affected the clarity of surgical visual-
ization. In addition, pre-operative CRT can
inhibit the immune system and increase the
probability of incision, lung and pelvic infection
[22, 23]. In the present study, the operation
duration was significant longer and the intraop-
erative bleeding loss was significant larger in
patients who received pre-operative CRT than
those did not receive pre-operative CRT, which
were in accordance with the findings of above
reports. Tissue edema and fibrosis caused by
pre-operative CRT could be used to explain
these differences, which further leading to tis-
sue bleeding, unclear anatomical relation and
prolonged operation duration. Ogura et al.
reported that there were 107 patients per-
formed laparoscopic LPLND + TME after pre-
operative CRT, and the median operation dura-
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tion and blood loss were 461 minutes and 115
ml, respectively [16].

The hospital stay in the two groups was similar
in our study, but it was significantly shorter than
that in a previous report [24]. Furthermore, the
rates of major postoperative complications
were similar in two group in the present study,
and there were no cases of conversion to an
open procedure and no postoperative mortali-
ty, in addition, there was no significant differ-
ence in morbidity between the CRT group and
non-CRT group, suggesting that the addition of
pre-operative CRT for patients with swollen
LPLNs before LPLND is acceptable and
feasible.

In terms of preserving urinary function, previ-
ous reports have reported the incidence of uri-
nary retention after surgery in patients who
underwent open TME + LPLND [7]. In this study,
there was one case of grade 2 urinary retention
that did not require catheterization in CRT
group | and no cases in non-CRT group. This su-
ggests that laparoscopic LPLND may have an
advantage for preserving urinary function
whether or not patients underwent pre-opera-
tive CRT. Furthermore, Kagawa et al. recently
reported that robotic-assisted lateral lymph
node dissection for patients with advanced
lower rectal cancer achieved better short-term
outcomes. This indicated that with the develop-
ment of robot technology, the technology of
LPLND will be more mature, and the safety and
feasibility will be greatly improved [25].

Mesorectal lymph node metastasis is a signifi-
cant poor prognostic factor and the number of
lymph nodes resected is a key factor to deter-
mine the success of surgery [26, 27]. The total
number of retrieved LPLNs and mesorectal
lymph nodes per patient in CRT group was
equal to that of non-CRT group, which is similar
to the results reported by Atsushi Ogura [16].
Furthermore, only one patient who underwent
pre-operative CRT had positive circumferential
resection margins, suggesting that surgeons
can overcome the difficulty of tissue edema
and fibrosis caused by chemoradiotherapy
through improved surgical skills and proficien-
cy, and the same surgical treatment effect can
be achieved after pre-operative CRT.

However, there are some limitations in the
study, for example, long-term follow up was not
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performed and this is a single centre retrospec-
tive study. Therefore, a multi-centre prospec-
tive study with larger sample size are needed in
the future. In conclusion, laparoscopic TME +
LPLND after pre-operative CRT appears to be
technically feasible and safe, as well as onco-
logically acceptable, however it may prolong
the operation time and increase blood loss.
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