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Abstract

Background: Most evidence regarding lateral lymph node dissection for rectal cancer is from expert settings. This
study aimed to evaluate the safety and efficacy of this procedure in a practice-based cohort.

Methods: A total of 383 patients who were diagnosed with stage lI-Ill mid-to-low rectal cancer between 2010 and
2019 and underwent primary resection with curative intent at a general surgery unit were retrospectively reviewed.
After propensity matching, 144 patients were divided into the following groups for short- and long-term outcome
evaluation: mesorectal excision with lateral lymph node dissection (n=72) and mesorectal excision (n=72).

Results: This practice-based cohort was characterized by a high pT4 (41.6%) and R1 resection (10.4%) rate. Although
the operative time was longer in the lateral dissection group (349 min vs. 237 min, p<0.001), postoperative complica-
tions (19.4% vs. 16.7%, p=0.829), and hospital stay (18 days vs. 22 days, p=0.059) did not significantly differ; 5-year
relapse-free survival (62.5% vs. 66.4%, p=0.378), and cumulative local recurrence (9.7% vs. 15.3%, p=0.451) were also
in the same range in both groups. In the seven locally recurrent cases in the lateral dissection group, four had under-
gone R1 resection.

Conclusions: Lateral lymph node dissection was found to be safe in this practice-based cohort; however, the local
control effect was not obvious. To maximize the potential merits of lateral lymph node dissection, strategies need to

be urgently established to avoid R1 resection in clinical practice.
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Background
The incidence of lateral lymph node metastasis (LLNM)
in stage II/III low rectal cancer is reported to be 7-20%
[1-5]; it is associated with local recurrence and poor
overall survival.

In Japan, lateral lymph node dissection (LLD) has been
the main treatment strategy for LLNM [6]. Recently, the
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JCOG (Japanese Clinical Oncology Group) 0212 trial
reported on the safety and efficacy of LLD [4, 5]. The
results of this trial showed similar morbidity rates and
relapse-free survival (RFS) between mesorectal excision
(ME) followed by LLD (ME 4 LLD) and ME alone groups,
with lesser local recurrence in the former; the investiga-
tors concluded that ME + LLD should be considered the
standard surgical procedure for stage II/III low rectal
cancer in Japan. However, while considering the appli-
cation of LLD to clinical practice, two factors need to
be considered. First, only surgeons from 33 Japanese
institutions who specialized in LLD had participated in
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the JCOGO0212 study. Therefore, the results of this tech-
nically demanding technique in practice-based settings
may differ from those of the JCOGO0212 trial. Second, the
JCOGO0212 trial excluded patients with clinical LLNM,
which accounts for almost 20% of cases with locally
advanced low rectal cancer [7]. Therefore, the impact of
LLD on local control in mid-to-low rectal cancer remains
unclear.

The aim of this study was to evaluate the safety and effi-
cacy of LLD for mid- to low-rectal cancer in a practice-
based cohort.

Methods
Study design
In this study, a practice-based cohort was defined as fol-
lows: (1) from a hospital without an independent colo-
rectal surgery department, and (2) from a hospital,
which was not an official member of the JCOG colorec-
tal group. Among the nine group hospitals related to our
department (Yokohama City University, Department
of Surgery), only one was a specialized cancer center
(Kanagawa Cancer Center Hospital, Kanagawa, Japan); it
is an official member institute of the JCOG and has an
independent colorectal surgery department; the other
eight hospitals are not members of the JCOG and per-
form colorectal surgery in a general surgery department.
Among these eight hospitals, three maintain a devel-
oped colorectal database. Therefore, this study used the
databases of these three general surgery departments
to obtain data for the practice-based cohort; the data
included patient characteristics, preoperative assess-
ments, operative characteristics, postoperative complica-
tions, pathological characteristics, and follow-up data.
Between April 2000 and March 2019, 1038 patients
underwent primary resection for rectal cancer in this
study cohort. Among these 1038 patients, 344 with
upper-rectal cancer, 7 with stage 0 disease, 210 with stage
I disease, 74 with stage IV disease, 7 with local resection,
12 with R2 resection, and 1 with multiple cancer resec-
tions were excluded. Thus, 383 patients with stage II-III
mid-, to low-rectal cancer were included in the propen-
sity-matching process. Finally, 144 matched patients were
divided into the following groups: ME followed by LLD
(ME+LLD) (n="72) and ME alone (n=72) (Fig. 1).

Categorization of operator surgeons

Since technical skill may affect the outcomes of LLD,
the operator surgeons were categorized into two groups
as follows: trained surgeons for colorectal surgery (TS)
and non-trained surgeons for colorectal surgery (NTS).
As mentioned previously, our university has one can-
cer center hospital with a colorectal surgery unit. In
our training system, surgeons from our university
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department usually work at any of the nine group hos-
pitals, changing working hospitals every 2 years. In this
study, trained surgeons were defined as those who had
undergone training at the colorectal surgery unit of our
cancer center hospital for 2 years, while those who had
not, were defined as non-trained surgeons.

Preoperative diagnosis

Preoperative evaluation included digital rectal exami-
nation, colonoscopy, histological examination, com-
puted tomography (CT), magnetic resonance imaging,
and barium enema. Patients were staged using the
tumor node metastasis (TNM) staging system of the
American Joint Committee on Cancer Staging Manual
[8]. The TNM staging system considers LLNM as dis-
tant metastasis; however, the present study considered
LLNM as regional metastasis.

Indications for LLD and neoadjuvant chemoradiotherapy
According to the Japanese Society for Cancer of the
Colon and Rectum (JSCCR) Guidelines for the Treat-
ment of Colorectal Cancer [6], LLD is recommended
when the lower border of the tumor is located in the
lower rectum and has invaded beyond the muscularis
propria (cT3-4). In this practice-based study, the actual
indication was not standardized; it was ascertained at
the discretion of the surgeon after considering tumor
factors, patient characteristics, and surgeon prefer-
ences or experience.

In this study cohort, neoadjuvant chemoradiation
therapy (neo-CRT) was only administered in cases with
suspected resection margin positivity based on findings
of preoperative imaging.
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Operative procedure and the extent of LLD

The target lymph nodes in LLD are the internal iliac
lymph nodes (ILNs) and obturator lymph nodes (OLNs).
Bilateral dissection of these lymph nodes was performed
after removal of the rectum (Fig. 2). The schematic image
of the lateral lymph nodes and the details of the proce-
dure have been described previously [9]. In the present
study, the extent of LLD was categorized into either of
the two patterns defined in the Japanese Classification
of Colorectal, Appendiceal, and Anal Carcinoma [10]; in
LD2 dissection, bilateral ILNs and OLNs were dissected,
while LD1 dissection involved a less extensive area than
LD2 dissection, i.e., unilateral dissection.

Postoperative complications

Postoperative complications were evaluated using the
Clavien-Dindo classification system [11]. In this study,
grade 3-5 postoperative complications that occurred
during hospitalization and/or within 30 days after sur-
gery were recorded.

Patient follow-up

Patients were followed up at outpatient clinics. Hema-
tological tests, including serum carcinoembryonic
antigen (CEA) and carbohydrate antigen 19-9 levels,
physical examinations, and CT examinations were per-
formed every 6 months for 5 years after surgery.

Outcome of interest
The primary outcome of interest was the RES rate, and
the cumulative rate of local recurrence; the secondary
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outcome of interest was the postoperative complication
rate.

Propensity-score matching and statistical analyses
Propensity-score matching of patients who did and did
not undergo LLD was performed based on their base-
line characteristics. Patients in the ME alone group were
matched in a 1:1 ratio to those in the ME+LLD group
based on the following factors: age (75>/<75), American
Society of Anesthesiologists (ASA) classification (1-2/3—
5), pT (1-3/4), pN (negative/positive), tumor location
(mid rectum/low rectum), approach (open/laparoscopic),
and adjuvant chemotherapy use (yes/no). The standard-
ized difference for all matching factors were confirmed to
be less than 0.25. The significance of association between
the study groups and clinicopathological parameters
was assessed using the Fisher’s exact or ¢-tests. The RFS
curves were constructed using the Kaplan—Meier method
and compared using the log-rank test.

All statistical analyses were performed using EZR [12]
(Jichi Medical University, Saitama, Japan) and R soft-
ware (version 3.4.3). All p-values were two-sided, and
a p-value<0.05 was considered to indicate statistical
significance.

Results

Patient characteristics

The baseline characteristics of the ME+ LLD and ME
alone groups are presented in Table 1. There were no
significant differences between the two groups with
regard to age, body mass index, ASA classification,

Umbilical
artery

Internal
pudendal artery i #)

Fig. 2 Image after right lateral lymph node dissection
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Table 1 Baseline characteristics (n=144)

Parameter ME+LLD (n=72) ME (n=72) p-value
Age 66 (36-83) 67.5 (34-90) 0.246
Sex (male/female) <0.001
Male 50 (69.4%) 21 (29.1%)
Female 22 (30.6%) 51 (70.9%)
Body mass index 23.0(16.5-34.0) 223 (16.6-32.7) 0334
ASA 0.244
1-2 63 (87.5%) 68 (94.4%)
3-4 9(12.5%) 4 (5.6%)
Serum CEA (ng/ml) 43(0.5-159.8) 3.6 (0.5-65.8) 0.132
Location 0.557
Mid rectum 15 (20.8%) 19 (26.4%)
Low rectum 57 (79.2%) 53 (73.6%)
pT 0237
1-3 38 (52.7%) 46 (63.8%)
4 34 (47.3%) 26 (36.2%)
pN 1.000
Negative 30 (41.6%) 29 (40.2%)
Positive 42 (58.4%) 43 (59.8%)
pStage 1.000
Il 30 (41.6%) 29 (40.2%)
Il 42 (58.4%) 43 (59.8%)
pLLNM 10 (13.8%) - -
Neo-CRT 5 (6.9%) 0 0.058
Histological type 1.000
Tubular adenocarci- 67 (93.0%) 66 (91.6%)
noma
Other histological type 5(7.0%) 6 (8.4%)
Tumor diameter (mm) 50.0 (15-120) 45.0 (3-95) 0.293
Adjuvant CTx 35 (48.6%) 31 (43.0%) 0616

Continuous variables are presented as medians with ranges. Discrete variables
are presented as numbers and percentages

ASA American Society of Anesthesiologists, CEA carcinoembryonic antigen,
Mid mid rectum, Low low rectum, LLNM lateral lymph node metastasis, CRT
chemoradiation therapy, CTx chemotherapy

preoperative serum CEA levels, tumor location, pT, pN,
pStage, neo-CRT, histopathological type, tumor diam-
eter, and adjuvant chemotherapy. With regard to sex,
the ratio of male patients was significantly higher in the
ME +LLD group than in the ME alone group. In the
pre-matching cohort, the proportion of male patients
in the LLD group is high; we could not find a plausi-
ble explanation for this observation. In the propensity
matching process, we decided not to include the sex as
a matching factor, because if included, the number of
matched patients would be considerably low.

The five cases in the ME+LLD group under-
went preoperative CRT, compared to none in the ME
alone group (p=0.058). The positive pathological
LLN (pLLN) was detected in 10 cases (13.8%) of the
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ME + LLD cohort. The median follow-up period of the
entire cohort was 36.7 months.

Operating surgeons

The numbers of operating surgeons are presented in
Fig. 3. The total number of operating surgeons for this
cohort was 48, of which 16 and 32 were TS and NTS,
respectively. In the ME+ LLD group, the total number of
operating surgeons was 26; among them, 12 (46.1%) were
TS. In the ME alone group, the total number was 42, of
whom 13 (30.9%) were TS.

The numbers of operations performed by each sur-
geon are presented in Fig. 4. The median numbers of
the ME+LLD and ME alone surgeons were 2 and 1,
respectively.

These findings suggest that the data includes results
from various surgeons, a not those from a limited num-
ber of well-trained experts.

Short-term outcomes

The short-term outcomes of the patients are summa-
rized in Table 2. With regard to the extent of LLD in the
ME+LLD group, the rate of LD2 and LD1 were 84.7%

60
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40

30 32
29

Operating surgeons for
ME (n=42)

20 14

i . -
0
Total operating surgeons Operating surgeons for
(n=48) ME+LLD (n=26)
uTS mNTS

Fig. 3 Number of operating surgeons. ME mesorectal excision, LLD
lateral lymph node dissection, TS trained surgeon for colorectal
surgery, NTS non trained surgeon for colorectal surgery

N

Median =1

1

Median =2

0
"MF+L1D=*MF

Fig. 4 Number of operations by each operating surgeon. ME
mesorectal Excision, LLD lateral lymph node dissection
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Table 2 Short-term outcomes (n=144)

Parameter ME+LLD (n=72) ME (n=72) p-value
Approach 0.300
Open 42 (58.3%) 49 (68.0%)
Laparoscopic 30 (41.7%) 23 (32.0%)
Sphincter preserved 37 (51.3%) 39 (54.1%) 0.868
Extent of LLD
LD2 61 (84.7%) -
LD1 11 (15.3%) -
Operated by 0.180
TS 7(51.3%) 28 (38.8%)
NTS (48.7%) 44 (61.2%)
Operative time (min) 349 (110-834) 237 (110-623) <0.001
Blood loss (gram) 392 (10-2770) 295 (5-9892) 0.270
Complications 4 (19.4%) 12 (16.7%) 0.829
(CD>Grade 3)
Anastomotic leakage 4 (5.6%) 6 (8.3%) 0.745
lleus 4 (5.6%) 3(4.2%) 1.000
Abdominal abscess 2 (2.8%) 2 (2.8%) 1.000
Pulmonary embolism 1(1.4%) 0 (0.0%) 1.000
Wound dehiscence 1(1.4%) 0 (0.0%) 1.000
Stoma perforation 1(1.4%) 0 (0.0%) 1.000
Abdominal abscess 1(1.4%) 0 (0.0%) 1.000
Respiratory suppression 0 (0.0%) 1(1.4%) 1.000
due to anesthetic
overdose
Mortality 0 (0.0%) 0 (0.0%) -
POS (days) 18 (8-114) 22 (8-72) 0.059
R1 resection 7 (9.7%) 8(11.1%) 1.000
Harvested lymph node 31(10-109) 16 (2-83) <0.001

Continuous variables are presented as medians with ranges. Discrete variables
are presented as numbers with percentages

LLD Lateral lymph node dissection, TS Trained surgeon for colorectal surgery,
NTS Non-trained surgeon for colorectal surgery, CD Clavien-Dindo classification,
POS Postoperative hospital stay

@ Other complications include pulmonary embolism (n= 1), wound dehiscence
(n=1)

and 15.3%, respectively. In the ME+LLD group, 37
(51.3%) operations were directly performed by TS, com-
pared to 28 (38.9%) in the ME alone group (p=0.180).
The operative time was longer in the ME+LLD group
than in ME alone group (349 min vs. 237 min, p<0.001).
With regard to postoperative complications, there was
no marked difference between the ME+LLD and ME
alone groups (19.4% vs. 16.7%, p=0.829), and each com-
plication was similar between both groups; no mortality
was noted. The postoperative hospital stay did not sig-
nificantly differ between the groups (18 days vs. 22 days,
p=0.059). The R1 resection rate for the ME+LLD
and ME alone groups were 9.7%, and 11.1%, respec-
tively (»p =1.000). Among 15 cases with R1 resection, 13
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underwent adjuvant chemotherapy, and two underwent
observation without adjuvant therapy. The numbers of
harvested lymph nodes were significantly higher in the
ME+LLD group than in ME alone group (31 vs. 16,
p<0.001).

Survival outcome
REFS analysis showed similar curves in the ME 4+ LLD and
ME alone groups, with non significant difference in the
5-year RFS rate between the groups (62.5% vs. 66.4%,
p=0.378) (Fig. 5).

Recurrence pattern

The proportion of patients with any recurrence in the
follow-up period was similar between the ME + LLD and
ME alone groups (27.8% vs. 26.4%, p =1.00, respectively)
(Table 3). In both groups, local recurrence was the most
common pattern of relapse (9.7% vs. 15.3%, p=0.451).
There was no significant difference in the recurrence pat-
tern between the groups.

=
=
8
e
. 0.4 SyRFS
AAAAAAAAAAAAAAAAA ME+LLD 62.5%
ME 64.4%
P=0.378
0.2
0.0
T T T T T 1
0 10 20 30 40 50 60

RFS
Fig.5 Relapse-free survival in the ME+LLD and ME groups.
ME mesorectal excision, LLD lateral lymph node dissection, RFS
relapse-free survival

Table 3 Recurrence pattern (n=144)

ME+LLD (n=72) ME (n=72) p-value

All recurrence 20 (27.8%) 19 (26.4%) 1.000
Local 7 (9.7%) 11 (15.3%) 0451
Liver 6 (8.3%) 3 (4.2%) 0494
Lung 2 (2.8%) 5(6.9%) 0.441
Peritoneal dissemination 2 (2.8%) 1(1.4%) 1.000
Distant lymph node 6 (8.3%) 2 (2.8%) 0.441
Others 1(1.4%) 1(1.4%) 1.000
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Discussion

In the JSCCR guidelines [6], ME +LLD is recommended
as a standard procedure for locally advanced lower rec-
tal cancer on the basis of its local control effect demon-
strated in the JCOGO0212 trial [4, 5]. However, most of
the reported evidence on ME+LLD is from a limited
number of surgeons specializing in this procedure [3-5,
13-15]; practice-based evidence is lacking. Recently,
Sakai et al. reported that ME+LLD was performed in
30% of locally advanced low rectal cancer cases in real-
world Japanese practice [16]; this indicates a discrep-
ancy between guideline recommendations and on-site
practice.

The outcomes of ME4LLD in practice-based set-
tings need to be confirmed, and the problems in this
setting need to be identified. This study confirmed that
ME+LLD did not increase the incidence of postop-
erative complications; however, it should be noted that
ME+LLD demonstrated no beneficial effect on local
recurrence in this cohort.

First, regarding safety, the median operative time
was 112 min longer in ME+LLD than ME alone (349
vs 237 min); the corresponding time in the JCOG0212
cohort was 106 min. The consistency of these results
indicates that the additional time for LLD amounts to
approximately 110 min in both practice-based and spe-
cialized facilities.

Regarding the postoperative complications, their inci-
dence in the ME+LLD group was similar to that in the
ME alone group (19.4% vs. 16.7%, p =0.829); the corre-
sponding incidence in the JCOG0212 was 22%, which
agreed with our data.

In addition, it is worth noting that the present study
reflects the results from 48 various surgeons, and the
median number of operations per each surgeon was very
low.

In general, LLD is recognized as a challenging pro-
cedure owing to the complex pelvic anatomy, which
potentially leads to postoperative complications [17].
Therefore, the present data needs to be interpreted with
caution. In the ME+LLD group, 51.3% of total opera-
tions were directly performed by TS, and the proportion
of operations where TS directly operated or participated
as the leading assistant was 93% (67 cases) (data not
shown in the table). Most ME+LLD operations were
directly performed or supervised by TS; this may have
contributed to the safety of the ME+ LLD group. Moreo-
ver, when considering the established concept that there
is a presence of a volume-outcome relationship in a com-
plex colorectal cancer surgery [18], there was a possibility
that operation performed by TS was somewhat superior
regarding morbidity than those by NTS, which was not
analyzed in this study.
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Regarding long-term results, this study confirmed
that as demonstrated by previous studies, LLD does not
improve RES [5, 19]. In the present study, the 5-year
RES for ME+LLD and ME alone were 62.5% and 64.4
respectively; these were worse than those of JCOG0212,
at 73.4% and 73.3% respectively. This discrepancy may be
attributed to the difference in the tumor characteristics
between the studies. The rate of pLLN (+) and pT4 in the
ME+LLD group of the JCOGO0212 were 7.4% and 3.1%,
respectively, whereas those in this study were 13.8% and
47.3%, respectively.

In the median follow-up period of 36.7 months in this
cohort, local recurrence was observed in 9.7% and 15.3%
of cases the ME+LLD and ME alone groups, respec-
tively, and there was no significant reduction in the local
recurrence rate in the ME+LLD group (p=0.451). Con-
versely, in the JCOG0212 study, the local recurrence rates
in the ME+4LLD and ME alone groups were 7.4% and
12.5%, respectively, in the median follow-up period of
72.2 months, with significant difference (p=0.02). There
are three probable explanations for the lack of decline in
the local recurrence rate in the ME+ LLD group in this
study. First, as mentioned above, this study included
many cases with more locally advanced disease; conse-
quently, the R1 resection rate in the entire cohort was
10.4%. Among the seven cases with local recurrence in
the ME+LLD group, four had undergone R1 resection.
Therefore, the local control effect of LLD may have been
undermined by the R1 resection. Oki et al. also investi-
gated the effect of LLD on lower rectal cancer in a sub-
set analysis of a clinical trial, that validated the benefits of
adjuvant chemotherapy in rectal cancer [19]. The 3-year
local recurrence rate in the ME+LLD and ME alone
groups were 16.6% and 15.4%, respectively, without any
significant difference. Although the rate of R1 resection
was not reported in the study, the higher proportion of
pT4 in the LLD group (8.4%) may have negatively affected
local control in the LLD group.

The second factor was the extent of LLD. In the
JCOGO0212, systematic LD2 dissection was performed in
all cases as per the study protocol, whereas in this cohort,
the rate of LD2 was 84.7%. Therefore, limited dissection
(LD1) was performed in 15.3% of cases, which may have
led to a decrease in local control. Indeed, Kanemitsu et al.
have shown that unilateral LLN dissection is a significant
risk factor for local recurrence [13].

The third factor was the lack of power due to the small
sample size and short follow-up period.

In summary, this study showed that the complica-
tions and RFS in this practice-based cohort were not
widely different from those of cohorts treated by experts.
However, a significant local control effect of LLD was
not observed in the present study, possibly due to local
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recurrence following R1 resection, and the occasional
omission of systematic LLD. The present results suggest
the need for establishing strategies to avoid R1 resection
in clinical practice.

The limitations of the present study should be consid-
ered when interpreting the results. First, there may have
been selection bias when considering patients for LLD.
Propensity-score matching was performed to eliminate
selection bias as far as practicable and to balance the
cohort; however, due to reasons mentioned previously,
sex remained a significantly different factor. Besides, nei-
ther operating surgeons nor neo-CRT were included as
matching factor, which might influence on clinical out-
comes. The second is that in this study, TS performed
most cases in the ME+LLD group; it should be recog-
nized that they have anatomical knowledge and surgical
experience of the lateral region. The third is that the pre-
sent database lacked information regarding the precise
location of local recurrences, namely, anastomotic, cen-
tral, and lateral. Therefore, it was impossible to ascertain
whether LLD reduced lateral recurrence in this cohort.
The fourth is that the follow-up period was insufficient
in part of patient to draw the 5-year survival rate. Despite
these limitations, we believe that our findings will
improve the understanding of the current situation and
the issues associated with LLD in clinical practice.

Conclusions

The short-term outcomes and RFS following ME+LLD
in the practice-based cohort were similar to that of the
expert setting. However, adequate local control could not
be confirmed in this cohort, probably due to the relatively
high rate of R1 resection and the occasional omission of
systematic LLD. Adequate preoperative assessment for
resection margin, solid skill to secure surgical margin,
and appropriate judgement for neoadjuvant chemoradio-
therapy under margin threatening condition are essen-
tial for further improvement in locally advanced rectal
cancer.

Abbreviations

LLNM: Lateral lymph node metastasis; LLD: Lateral lymph node dissection;
JCOG: Japanese Clinical Oncology Group; RFS: Relapse-free survival; ME:
Mesorectal incision; TS: Trained surgeons for colorectal surgery; NTS: Non-
trained surgeons for colorectal surgery; TNM: Tumor node metastasis; JSCCR:
Japanese Society for Cancer of the Colon and Rectum; neo-CRT: Neoadjuvant
chemoradiotherapy; pLLN: Positive pathological LLN; CEA: Carcinoembryonic
antigen; CT: Computed tomography.

Acknowledgements
Not applicable.

Authors’ contributions

All authors contributed to the study conception and design. Data collection
and analysis were performed by MN, HT, KK1, SK, SS, TA, YM, KK2, AH, TG, YS, HS,
NY, and YR. The first draft of the manuscript was written by MN and all authors

Page 7 of 8

commented on previous versions of the manuscript. All authors read and
approved the final manuscript.

Funding
Not applicable.

Availability of data and materials

The datasets used during the current study are available from the correspond-
ing author on reasonable request.

The authors did not used any publicly available data in this study.

Ethics approval and consent to participate

The protocol for this research project has been approved by the Institu-

tional Review Board of Yokohama City University, Approval No. 170700003.
Because this study was a retrospective study, the Institutional Review Board
of Yokohama City University admitted that the details of the study protocol
was provided to patients via the hospital websites instead of written informed
consent.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

! Department of Surgery, Yokohama City University, 3-9 Fukuura, Kanazawa-ku,
Yokohama, Kanagawa 236-0004, Japan. 2 Department of Surgery, Yokohama
Minami Kyosai Hospital, 1-21-1 Mutsuurahigasi, Kanazawa-ku, Yokohama,
Kanagawa 236-0037, Japan. > Department of Surgery, Fujisawa Shonandai
Hospital, 2345 Takakura, Fujisawa, Kanagawa 252-0802, Japan. * Department
of Biostatistics, Yokohama City University, 3-9 Fukuura, Kanazawa-ku, Yoko-
hama, Kanagawa 236-0004, Japan.

Received: 31 August 2020 Accepted: 6 January 2021
Published online: 21 January 2021

References

1. MoriyaY, Hojo K, Sawada T, Koyama Y. Significance of lateral node dissec-
tion for advanced rectal carcinoma at or below the peritoneal reflection.
Dis Colon Rectum. 1989;32:307-15. https://doi.org/10.1007/BF02553486.

2. Sugihara K, Kobayashi H, Kato T, Mori T, Mochizuki H, Kameoka S, et al.
Indication and benefit of pelvic sidewall dissection for rectal cancer.

Dis Colon Rectum. 2006;49:1663-72. https://doi.org/10.1007/51035
0-006-0714-z.

3. AkiyoshiT, Watanabe T, Miyata S, Kotake K, Muto T, Sugihara K. Results of
a Japanese nationwide multi-institutional study on lateral pelvic lymph
node metastasis in low rectal cancer: is it regional or distant disease? Ann
Surg. 2012;255:1129-34. https://doi.org/10.1097/SLA.0b013e3182565d9d.

4. Fujita S, Akasu T, Mizusawa J, Saito N, Kinugasa Y, Kanemitsu Y, et al.
Postoperative morbidity and mortality after mesorectal excision with
and without lateral lymph node dissection for clinical stage Il or stage Il
lower rectal cancer (JCOG0212): results from a multicentre, randomised
controlled, non-inferiority trial. Lancet Oncol. 2012;13:616-21. https://doi.
0rg/10.1016/51470-2045(12)70158-4.

5. Fujita S, Mizusawa J, Kanemitsu Y, Ito M, Kinugasa Y, Komori K, et al. Meso-
rectal excision with or without lateral lymph node dissection for clinical
stage II/Ill lower rectal cancer (JCOG0212): a multicenter, randomized
controlled, noninferiority trial. Ann Surg. 2017;266:201-7. https://doi.
org/10.1097/SLA.0000000000002212.

6. HashiguchiY, Muro K, Saito Y, Ito Y, Ajioka Y, HamaguchiT, et al. Japanese
Society for Cancer of the Colon and Rectum (JSCCR) guidelines 2019 for
the treatment of colorectal cancer. Int J Clin Oncol. 2020;25:1042. https://
doi.org/10.1007/510147-019-01485-7.

7. Hida K, Okamura R, Sakai Y, Konishi T, Akagi T, Yamaguchi T, et al. Open
versus laparoscopic surgery for advanced low rectal cancer: a large,
multicenter, propensity score matched cohort study in Japan. Ann Surg.
2018;268:318-24. https://doi.org/10.1097/SLA.0000000000002329.


https://doi.org/10.1007/BF02553486
https://doi.org/10.1007/s10350-006-0714-z
https://doi.org/10.1007/s10350-006-0714-z
https://doi.org/10.1097/SLA.0b013e3182565d9d
https://doi.org/10.1016/S1470-2045(12)70158-4
https://doi.org/10.1016/S1470-2045(12)70158-4
https://doi.org/10.1097/SLA.0000000000002212
https://doi.org/10.1097/SLA.0000000000002212
https://doi.org/10.1007/s10147-019-01485-z
https://doi.org/10.1007/s10147-019-01485-z
https://doi.org/10.1097/SLA.0000000000002329

Numata et al. BMC Surg (2021) 21:51

Amin MB, Edge S, Greene F, Byrd DR, Brookland RK, Washington ML, et al.
AJCC cancer staging manual. 8th ed. New York: Springer; 2017.

Numata M, Yamaguchi T, Kinugasa Y, Shiomi A, Kagawa H, Yamakawa Y,
et al. Index of estimated benefit from lateral lymph node dissection for
middle and lower rectal cancer. Anticancer Res. 2017,37:2549055. https://
doi.org/10.21873/anticanres.11598.

Japanese Society for Cancer of the Colon and Rectum. Japanese Clas-
sification of Colorectal, Appendiceal, and Anal Carcinoma. 3rd English ed.
Tokyo: Kanehara & Co; 2019.

. Dindo D, Demartines N, Clavien PA. Classification of surgical complica-

tions: a new proposal with evaluation in a cohort of 6336 patients

and results of a survey. Ann Surg. 2004,240:205-13. https://doi.
0rg/10.1097/01.51a.0000133083.54934.ae.

Kanda Y. Investigation of the freely available easy-to-use software “EZR"
for medical statistics. Bone Marrow Transplant. 2013;48:452-8. https://doi.
0rg/10.1038/bmt.2012.244.

Kanemitsu Y, Komori K, Shida D, Ochiai H, Tsukamoto S, Kinoshita T, et al.
Potential impact of lateral lymph node dissection (LLND) for low rectal
cancer on prognoses and local control: a comparison of 2 high-volume

centers in Japan that employ different policies concerning LLND. Surgery.

2017;162:303-14. https://doi.org/10.1016/j.5urg.2017.02.005.

Yamaguchi T, Kinugasa Y, Shiomi A, Kagawa H, Yamakawa Y, Furutani A,

et al. Oncological outcomes of robotic-assisted laparoscopic versus open
lateral lymph node dissection for locally advanced low rectal cancer. Surg
Endosc. 2018;32:4498-505. https://doi.org/10.1007/500464-018-6197-x.

Page 8 of 8

15. Shiozawa M, Akaike M, Yamada R, Godai T, Yamamoto N, Saito H, et al.
Lateral lymph node dissection for lower rectal cancer. Hepatogastroen-
terology. 2007;54:1066-70.

16. SakaiY, Hida K. Real-world situation of lateral lymph node dissection
for rectal cancer in Japan. Dis Colon Rectum. 2019;62:€29. https://doi.
org/10.1097/DCR.0000000000001369.

17. Georgiou P, Tan E, Gouvas N, Antoniou A, Brown G, Nicholls RJ, et al.
Extended lymphadenectomy versus conventional surgery for rectal
cancer: a meta-analysis. Lancet Oncol. 2009;10:1053-62. https://doi.
0rg/10.1016/51470-2045(09)70224-4.

18. Archampong D, Borowski D, Wille-Jergensen P, Iversen LH. Workload and
surgeon’s specialty for outcome after colorectal cancer surgery. Cochrane
Database Syst Rev. 2012;3:CD005391. https://doi.org/10.1002/14651858.
CD005391.pub3.

19. Oki E, Shimokawa M, Ando K, Murata A, Takahashi T, Maeda K, et al. Effect
of lateral lymph node dissection for mid and low rectal cancer: an ad-hoc
analysis of the ACTS-RC (JFMC35-C1) randomized clinical trial. Surgery.
2019;165:586-92. https://doi.org/10.1016/j.5urg.2018.08.027.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://doi.org/10.21873/anticanres.11598
https://doi.org/10.21873/anticanres.11598
https://doi.org/10.1097/01.sla.0000133083.54934.ae
https://doi.org/10.1097/01.sla.0000133083.54934.ae
https://doi.org/10.1038/bmt.2012.244
https://doi.org/10.1038/bmt.2012.244
https://doi.org/10.1016/j.surg.2017.02.005
https://doi.org/10.1007/s00464-018-6197-x
https://doi.org/10.1097/DCR.0000000000001369
https://doi.org/10.1097/DCR.0000000000001369
https://doi.org/10.1016/S1470-2045(09)70224-4
https://doi.org/10.1016/S1470-2045(09)70224-4
https://doi.org/10.1002/14651858.CD005391.pub3
https://doi.org/10.1002/14651858.CD005391.pub3
https://doi.org/10.1016/j.surg.2018.08.027

	Lateral lymph node dissection for mid-to-low rectal cancer: is it safe and effective in a practice-based cohort?
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design
	Categorization of operator surgeons
	Preoperative diagnosis
	Indications for LLD and neoadjuvant chemoradiotherapy
	Operative procedure and the extent of LLD
	Postoperative complications
	Patient follow-up
	Outcome of interest
	Propensity-score matching and statistical analyses

	Results
	Patient characteristics
	Operating surgeons
	Short-term outcomes
	Survival outcome
	Recurrence pattern

	Discussion
	Conclusions
	Acknowledgements
	References


