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Clinical Implication of Lateral Pelvic Lymph Node Metastasis in
Rectal Cancer Treated with Neoadjuvant Chemoradiotherapy
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Local recurrence was reduced considerably due to the introduction of neoadjuvant
chemoradiotherapy as treatment for locally advanced rectal cancer. However, certain
proportions of patients would experience local recurrence inevitably; the lateral pelvic
lymph node is the primary site of rectal cancer recurrence even after administering
neoadjuvant chemoradiotherapy. It remains unknown whether lateral pelvic lymph
node metastasis is considered as a locoregional disease or a distant metastasis. Al-
though the oncologic stance of lateral pelvic lymph node metastasis is controversial,
there is increasing research interest in evaluating the conditional benefit of lateral pelvic
lymph node dissection in a subgroup of patients. Researchers reported an improve-
ment in local control in patients with clinically suspected lateral pelvic lymph node me-
tastasis before/or after neoadjuvant chemoradiotherapy who underwent lateral pelvic
lymph node dissection. However, there is no clear consensus regarding the indication,
diagnostic method, and extent of lateral pelvic lymph node dissection. (Ewha Med
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Introduction

The incidence of rectal cancer in Korea has recently in—
creased; it is one of the common types of cancer, and research
interest regarding the treatment and outcomes of this condition
has increased [1]. The results of rectal cancer treatment were
greatly improved after the introduction of neoadjuvant chemo—
radiotherapy (nCRT) and total mesorectal excision (TME),
which is now the standard treatment for locally advanced rectal
cancer [2,3]. Although the oncologic outcomes have improved
with nCRT, recent studies have shown that rectal cancer pa—
tients with lateral pelvic lymph node (LPLN) metastasis have
poorer outcomes; moreover, LPLN is the main site of local
recurrence (LR), which occurs even after nCRT [1,4-6].

However, the management of patients with LPLN remains

Lateral pelvic lymph node; Lateral pelvic
lymph node dissection

unclear and varies among institutions and physicians. In West—
ern countries, suspicious LPLN metastasis outside the internal
iliac chain has been considered as distant metastasis requir—
ing adjuvant chemotherapy [7]; in the East especially in the
Japanese group, it is considered as a local disease, and lateral
pelvic nodal dissection (LPLND) is performed [8—10]. How—
ever, LPLND requires delicate and difficult technique and can
cause several morbidities including large volume of blood loss,
urinary retention, and sexual dysfunction [4,11,12]. Indeed,
whether LPLN metastasis should be considered as local or dis—
tant metastasis remains controversial. Therefore, LPLND must
be carefully performed in patients who would benefit from
this procedure. However, the criteria for selecting patients who
will undergo LPLND have not been clearly established espe—
cially under the setting of nCRT. Some studies used changes
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in LPLN size after nCRT, while others used pre-nCRT LPLN
size as the criteria for undergoing LPLND. Moreover, the ex—
tent of LPLND remains unclear: LPLN sampling vs. LPLND
[6,13,14]. The LPLN size criteria also varied, and the method
of diagnosing LPLN metastasis remained debatable [6,13—15].

This review aimed to present the oncological outcomes of
rectal cancer patients with metastatic LPLN who underwent
nCRT and the impact of LPLND. In addition, various indica—
tions for LPLN metastasis treated with nCRT and the diagnos—
tic criteria were reviewed.

Incidence of LPLN Metastasis with/without nCRT

LPLN metastasis in rectal cancer is associated with lateral
lymphatic spread to the rectum. The LPLNs associated with
lateral lymphatic flow are the common and internal iliac, ob—
turator, and middle and inferior rectal lymph nodes and are
located in the space boundaries created by the internal and
external iliac vessels, obturator internus muscle, and parietal
pelvic fascia (Fig, 1). These lymph nodes are the more common
metastatic sites of low rectal cancer. The incidence of LPLN
involvement in low rectal cancer varies from 10% to 25%
[16], with 7% of patients harboring occult micro—metastases
in the lymph nodes, which are not detected on conventional
histopathology [17]. Moreover, the presence of metastases in
the LPLNs in the absence of positive nodes along the inferior
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Fig. 1. Lateral pelvic space in which the lateral pelvic lymph node
mainly drains from the lower rectum. It is surrounded by the external
iliac vessels and pelvic floor muscle and ureter. EIV, external iliac vein.
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mesenteric artery has been reported in up to 15% of patients.
The closer the low rectal cancer to the anus, the higher the risk
of lateral node involvement (above peritoneal reflection, 8.2%;
below peritoneal reflection, 14.9%); moreover, the higher the
T—staging, the greater the risk of metastases to the LPLNs (T2,
7.1%;5 T3, 17.9%; and T4, 31.6%) [18].

Historically, the standard strategies in Eastern and West—
ern countries have resulted in similar LR rates [19], which
prompted Western countries to rely on nCRT to sterilize the
lateral compartment. LPLN, however, has been reported as the
primary LR site even after nCRT [4,6,20,21]. A recent multi—
national retrospective cohort study based on a pooled analysis
of patients from seven countries, with 12 involved hospitals,
showed that 54% of patients had LR in the lateral compo-
nent [6]. Among 1,216 patients, 968 patients (79.6%) received
nCRT. The size of the LN on MRI is an important predictor
of LR. The size of the lateral nodes in both short and long axis
was significantly associated with the 5-year lateral LR (LLR)
rate. A long—axis LN diameter of »7 mm was associated with
significantly greater risk, while a short—axis LN diameter of »5
mm was associated with significantly greater risk of LLR.

A retrospective Korean study including 443 patients with
stage Il and III rectal cancer [22] reported that 11.9% of pa—
tients developed LR. Among the patients with LRs, 37.7%
developed cancer recurrence in the lateral pelvic area. How—
ever, an LPLN size of 10 mm was not a significant risk factor
of lateral pelvic LN recurrence in this study. The other Korean
studies reported a lateral pelvic recurrence of up to 82.7%
[4,20] and showed that LPLN recurrence is common in pa-
tients treated with nCRT and TME; meanwhile, the LPLND
area is extremely limited in some selected patients. Both studies
showed that an LPLN size of » 10 mm was significantly associ—
ated with high LLR rates. A European study also reported that
64.3% of patients with advanced low rectal cancer (<8 cm
from the anal verge) who underwent nCRT and TME had a
recurrence in the lateral compartment [23]. They reported that
the long—axis LPLN diameter did not influence the LLR rates;
however, patients with a short—axis LN diameter of >10 mm
had a significantly higher 4—year LLR rate (33.3%) than those
with short—axis diameter of <10 mm (10.1%, P=0.03).

In previous studies, more than half of the patients who expe—
rienced locoregional recurrences had a recurrence in the lateral

compartment; even in patients with recurrent diseases, half



did not develop distant metastases after undergoing nCRT and
TME. Therefore, nCRT and TME are not effective treatments
in patients with enlarged LPLN. Moreover, the subgroup of
patients who require more than nCRT and TME should be

considered to improve the locoregional recurrence rate.

Criteria for LPLND in Patients Who Received nCRT:
Size before nCRT vs. Change after nCRT?

The LPLN size before treatment is the main factor for pre—
dicting lateral pelvic recurrences and LPLN metastasis and
used as one of the criteria for determining the need for LPLND
[24]. For the diagnosis of LPLN metastasis, MRI, CT, and
positron emission tomography are used (Fig. 2). The imag—
ing modalities used to diagnose LN including LPLN metas—
tasis and the metastatic LN size varied among studies (Table
1) [6,13,15,20,23,25-28]. In addition, whether the LPLN size
pre— or post—nCRT would be used as more optimal criteria
remains controversial.

A study by the Japanese Society for Cancer of the Colon and

LPLN Metastasis in Rectal Cancer E MJ I

Rectum (JSCCR) compared the short—axis cutoff values of 5
and 10 mm determined on a preoperative MRI were compared
in terms of accuracy, sensitivity, and specificity [29]. The above
study found that the 5 mm criterion was superior and had
higher sensitivity (72.6% vs. 19.5%), lower specificity (54.7% vs.
96.4%), and higher accuracy (63.7% vs. 57.7%). A study by
JSCCR insisted that a short—axis LPLN diameter of =5 mm
measured through an MRI was more predictive of LPLN me—
tastases than the histopathological grade, lymphatic invasion,
perirectal LN metastases, and distant metastases [30]. A study in
patients who received nCRT found that a short—axis LPLN size
of 7 mm was important in predicting the 5—year recurrence—
free survival. In patients with a short—axis LPLN size of )7 mm,
those who underwent LPLND showed improvement in the
survival compared with those who did not undergo this proce—
dure (85.7 % vs. 56.8%, P=0.0038) [11].

The administration of nCRT aimed to decrease the tumor
extent in the pelvic lymph node as well as the primary tumor.
Patients who achieved a good response to nCRT showed
low incidence of lymph node metastasis and better oncologic

Fig. 2. Diagnostic imaging shows lateral pelvic lymph node enlargement (yellow arrows). (A) Abdominopelvic CT, MRI, and PET showed enlarge-
ment of the left internal iliac lymph node. Result shows that the lateral pelvic lymph node is pathologically "negative” for malignancy. (B) Lateral
pelvic lymph node consistently enlarges after neoadjuvant chemoradiotherapy (nCRT) and is confirmed as a metastatic lymph node. (C) Left
lateral obturator node shrinks after nCRT and it is histologically diagnosed as a non-metastatic lymph node after dissection. Written informed

consent was obtained for publication.
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Table 1. Criteria for diagnosing LPLN metastasis in rectal cancer patients treated with nCRT

Study Year Patients Inclusion Diagnostic Criteria for diagnosing Pathological metastasis
method positive lateral lymph node  among LPLND patients (%)
Watanabe et al. [25] 2002 115 (78 nCRT)  T3/4 low rectal cancer MRI No definite criteria; surgeon -
(nCRT vs. no nCRT) dependent
Kustersetal.[23] 2017 703 (379 nCRT) <7 cm from AV MRI No definite criteria; surgeon -
dependent

Kim et al. [20] 2008 366 T3/4, <8 cm from AV
Kim et al. [15] 2016 580 T3/4, <8 cm from AV
Nagawa et al. [26] 2001 51 T3/4 low rectal cancer
Akiyoshietal. [27] 2014 127 T3/4 low rectal cancer
Ogura et al. [6] 2019 741 T3/4 low rectal cancer
Lim et al. [13] 2013 67 T3/4 or N+, <10 cm

from AV and

suspicious mLPLN
Kim et al. [28] 2020 798 <15 cm from AV

MRI SA >5 mm -

MRI SA >5mm

MRI

MRI Persistent post-nCRT as >7 mm -

MRI SA =7 mm (pre-nCRT), 24 mm 24.6%
(post-nCRT)

MRI >5 mm in the largest SA, or
a spiculated or indistinct
border, or a mottled
heterogenic pattern

MRI SA >7 mm (pre-nCRT), 24 mm
(post-nCRT)

32/82 excised LNs (40%)

33.3%

LPLN, lateral pelvic lymph node; nCRT, neoadjuvant chemoradiotherapy; LPLND, LPLN dissection; AV, anal verge; SA, short-axis diameter; mLPLN,

metastatic LPLN; LN, lymph node; -, not applicable.

outcomes than those with poor response [3,5]. Therefore, the
change in the LPLN size has been considered as an indication
for LPLND.

The Lateral Node Study Consortium reported that the
LPLND significantly the reduced 5—year lateral pelvic recur—
rence and distant recurrence (DR) rates in patients with a
short—axis LPLN diameter of »7 mm on pre-nCRT MRI [6].
In the subgroup analysis, they evaluated the effect of restaging
cancer with MRI in 741 patients who received nCRT and un—
derwent restaging MRI [31]. Among 741 patients, 651 under—
went nCRT with TME and 90 underwent nCRT with TME
and LPLND. Compared with nCRT with TME alone, nCRT
with TME and LPLND in these unresponsive internal nodes
resulted in a significantly lower LLR rate of 8.7% (hazard ratio,
6.2; 95% confidence interval, 1.4—28.5; P=0.007) in patients
with LPLN diameters of >7 mm on primary MRI and >4 mm
on restaging MRI. They insisted, however, that lateral lymph
node dissection (LLND) can be avoided in patients whose
LPLN size decreased, from a short—axis diameter of =7 mm
on primary MRI to diameter of <4 mm on restaging MR, as
there was absence of LLRs.

However, with the same size criterion, Kim et al. [28] re—
ported that patients whose short—axis LPLN diameter of >7
mm on pre-nCRT MRI decreased to <4 mm after n"CRT was
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associated with a lower incidence of LR, but the degree of DR
risk remained the same in 798 rectal cancer patients treated
with nCRT. In the entire cohort, LPLN sampling did not show
improvement in local control.

Akiyoshi et al. [32] evaluated whether post—nCRT change
in LPLN size would be an indication for LPLND in 77 pa-
tients who had locally advanced low rectal cancer with a long—
axis LPLN diameter of )7 mm and received nCRT. After the
nCRT, restaging MRI and LPLND were performed. Before
and after nCRT, patients with short—axis LPLN diameters of
»8 mm and »5 mm, respectively, showed higher LPLN metas—
tasis rate. LPLN metastasis was associated with poor 3—year
relapse—free survival (RFS), but the response of LPLN to nCRT
was not associated with relapse—free survival. Patients with a
»60% reduction in the volume of LPLN after nCRT did not
show LPLN metastases. Authors, therefore, concluded that the
responsiveness of LPLN after nCRT is not a suitable method
for measuring LPLN metastasis.

A study retrospectively analyzed 580 patients with advanced
low rectal cancer who underwent nCRT followed by TME
with LPLND [15]. They divided patients into three groups
based on the LPLN size (5 mm) before and after nCRT: no
suspected LPLN group (LPLN <5 mm pre— and post—nCRT),
responsive LPLN group (LPLN >5 mm pre-nCRT but <5 mm



post—nCRT), and persistent LPLN group (LPLN =5 mm pre—
and post—nCRT). The persistent group had significantly poorer
LPRFS, LRFS, RFS, and overall survival (OS) than the respon—
sive and no suspected LPLN groups (P<0.05). The responsive
group tended to have poorer LPRFS, LRFS, RES, and OS than
the no suspected LPLN group, and the differences in RFS and
OS between the two groups were not significant (P>0.05).
Based on these results, the subgroup whose LPLN was respon—
sive to nCRT may not benefit from LPLND. They concluded
that patients who had persistent LPLN (LPLN >5 mm pre—
and post—nCRT) would be an indication for LPLND.

Similar conclusion, in which a responsive LPLN would not
be a definite indication for LPLND, was obtained by a ret—
rospective, multicenter (three Korean hospitals), cohort study
that analyzed 66 patients who had locally advanced low rectal
cancer (below the peritoneal reflection), with radiologically
suspected LPLN (5 mm) [33].

Recent data of the largest Western study from MD Anderson
Cancer Center proposed that patients with rectal cancer and
clinical evidence of LPLN metastasis and a post—nCRT LPLN
diameter of >5 mm need to be considered for LPLND [34].
Among 64 patients who were included, 33 (51.6%) had LPLN
metastasis after nCRT, and this occurred in all patients with a
post—nCRT LPLN diameter of 25 mm.

Most of the previous studies that compared the changes in
pre—/post—nCRT LPLN size and recurrences presented that
LPLND should be considered in patients with persistent clini—
cally metastatic LPLN. However, patients with responsive
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LPLN rarely benefited from LPLND.

Impact of LPLN Metastasis on Oncologic Outcomes

Whether LPLN metastasis is regarded as regional metastasis
or distant metastasis remains controversial. The current Ameri—
can Joint Committee on Cancer Cancer Staging Manual cat—
egorized internal iliac lymph node metastasis from rectal cancer
as regional metastasis, while metastases to other lateral nodes
such as obturator, external iliac, and common iliac are defined
as distant metastasis [35]. LPLN metastasis is regarded as a re—
gional disease, and LPLND is the recommended management
in Japan; in the Western countries, it is considered a distant me—
tastasis and usually recommended systemic treatment [6,12,28].

Therefore, the prognostic significance of LPLND on LR and
survival remains undefined especially in patients treated with
nCRT (Table 2) [6,9,25-27,36,37]. LPLND was reported to
reduce the LR rate and improve the OS rate [6,38]. However,
some studies reported that LPLN metastasis showed poor
oncologic outcomes even after LPLND because patients with
LPLN metastasis had a high distant metastasis rate [28]. A
multicenter retrospective study involving 12 hospitals in seven
countries reported the beneficial effects of LPLND in the LR,
LLR, DR, and 5-year cancer—specific survival (CSS) rates
(P=0.042, 0.005, 0.028, and 0.032, respectively) compared with
the absence of dissection in patients with a short—axis lateral
node diameter of >7 mm on pre-nCRT MRI [6,31].

The location of metastatic LPLN was suggested as a deter—

Table 2. Oncologic outcomes according to LPLND status in rectal cancer patients after neoadjuvant chemoradiotherapy

Study Year Patients Local recurrence, % Free of distant metastasis, % 5-year overall survival, %

LPLND  No LPLND LPLND No LPLND LPLND No LPLND LPLND No LPLND
Watanabe et al. [25] 2002 53 25 16.9 12 50.9 68
Ishiharaetal.[9] 2016 14 34 - - - - CSS (HR, 0.73; 95%

Cl, 0.41-1.31)

Georgiou et al. [36] 2017 12 19 50 315 88.2 75 60.7 75.2
Nagawa et al. [26] 2001 23 22 43 0 69.5 77.2 - -
Akiyoshi et al. [27] 2014 38 89 26 7.8 - - 838" 746"
Ogura et al. [6] 2019 71 202 5.7 25.6* 86.5 69.2* 94.1 79.4*"
Matsuda et al. [37] 2018 32 13 20 0 74.7 78.6 - -

LPLND, lateral pelvic lymph node dissection; CSS, cancer-specific survival; HR, hazard ratio; Cl, confidence interval; -, not applicable.

*Among patients with pretreatment short-axis diameter of >7 mm.
"Cancer-specific survival.
*5-Year relapse-free survival.
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minant factor; the study by Akiyoshi et al. [39] evaluated the
S5—year survival in 8,933 patients from a Japanese nationwide
database of patients with low rectal cancer. In this study, se—
lective LPND had a better prognosis than RO resection of M1
rectal cancer. The 5—year OS of patients with internal iliac LN
metastasis was similar to that of patients with N2a disease.

Patients with metastasis beyond the internal iliac LPLN had
worse 5—year OS (29% vs. 45%) and CSS (34% vs. 49%) than
those with internal iliac LN metastasis. A multicenter trial in—
volving participating centers reported that patients with a post—
SA node diameter of 6 mm in the obturator compartment had
significantly higher 5—year DM rate (37% vs. 15% respectively;
P=0.031) and lower 5-year CSS (79% vs. 96%, P=0.005) than
those with a post—SA node diameter of <6 mm. No significant
difference was observed in the DM and CSS rates among pa—
tients who underwent LLND [40].

Status of Minimally Invasive Approach for LPLND

LPLND is a technically demanding procedure; it might have
a long operation time and a high risk of blood loss and post—
operative complications. For LPLND, a minimally invasive
approach has been used as it allows a magnified view and may
facilitate access to the lateral pelvic compartment. In addition,
introduction of an indocyanine green (ICG) dye during a near—
infrared fluorescence imaging improves the LPLND identifica—
tion [41,42].

Laparoscopic LPLND had less blood loss and shorter length
of hospital stay, but had complication rates similar to those
of open LPLND [43,44]. However, laparoscopic LPLND is
even more difficult to perform due to poor ergonomics and
the narrow lateral pelvic compartment, limiting the insertion of
instruments [43,44]. Robotic LPLND has certain advantages
compared with laparoscopic LPLND: improved ergonomics,
improved visualization, and articulated instrument, which is
useful for the precise dissection of the region [45].

Compared with open or laparoscopic LPLND, robotic
LPLND had more favorable short—term and long term out—
comes even for Western patients [46] The postoperative
complication rates of minimally invasive LPLND including
laparoscopic and robotic LPLND was reported to be variable.
Ogura et al. reported that 9.3% of the patients developed major
complications after undergoing laparoscopic LPLND [44]. Bae
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et al. [47] and Kim et al. [48] reported that 28% to 34% of pa—
tient developed surgical complications after undergoing lapa—
roscopic or robotic LPLND. Kim et al. [48] compared laparo—
scopic LPLND (28%) with robotic LPLND (34%) and showed
similar surgical complication rates. The incidence of functional
impairment varied in terms of definition and diagnostic criteria
[49,50]. Sexual and urinary dysfunction is major complica—
tions related with LPLND. Even after laparoscopic LPLND,
urinary retention was reported in 5% to 78%;3 however, robotic
LPLND showed improved functional outcomes, and experi—
enced centers reported relatively low urinary and sexual dys—
function rates. Although the data are limited, robotic LPLND
may have better postoperative functional outcomes than open
or laparoscopic LPLND. Kim et al. [48] presented low inci—
dence of urinary retention in the robotic LPLND group than in
the laparoscopic LPLND group (4% vs. 20%, respectively).

Conclusion

Even after nCRT, LPLN is the main and troublesome site of
rectal cancer recurrence. Although there are still controversies
regarding the oncologic benefit of LPLND in patients with rectal
cancer with metastatic LPLN who underwent nCRT, previous
studies indicated that LPLND would be helpful for a subgroup
of rectal cancer patients. The effect of LPLND on reducing LR
is evident; however, its impact on distant metastasis control or
association with systemic recurrence is still debatable. Existing
evidence reporting the oncologic benefit of LPLND remains
insufficient, and randomized controlled trials (RCTs) are war—
ranted to confirm this finding. Before conducting RCTs, some
aspects of LPLND should be clarified or studied in advance.

The modalities and criteria for diagnosing LPLN metastasis
should be standardized. The indication for LPLND is an im—
portant issue that needs to be discussed. It remains debatable
whether pre—nCRT measurement or response to nCRT should
be considered as an indication for LPLND. In addition, techni—
cal demand is one of the limitations of LPLND, making it dif—
ficult to conduct RCTs.

A minimally invasive approach especially robotic LPLND
would facilitate review technical requirement of participants.
The introduction of ICG during near—infrared fluorescence
imaging is helpful to perform a complete and secure LPLND.

Previous studies evaluating the oncologic impact of LPLN



metastasis or role of LPLND in rectal cancer after nCRT are

increasing. However, caution must be observed when treating

patients with LPLN metastasis. Hence, proper selection of suit—

able patients must be performed in an organized trial.

References

10.

11

.Nam §, Choi Y], Kim DW, Park EC, Kang JG. Risk factors for

colorectal cancer in Korea: a population-based retrospective
cohort study. Ann Coloproctol 2019;35:347-356.

. Sauer R, Becker H, Hohenberger W, Rodel C, Wittekind C, Fi-

etkau R, et al. Preoperative versus postoperative chemoradio-
therapy for rectal cancer. N Engl ] Med 2004;351:1731-1740.

. Huh JW, Maeda K, Liu Z, Wang X, Roslani AC, Lee WY. Current

status of “Watch-and-wait” rectal Cancer treatment in Asia-
Pacific countries. Ann Coloproctol 2020;36:70-77.

.Kim MJ, Kim TH, Kim DY, Kim SY, Baek JY, Chang HJ, et al.

Can chemoradiation allow for omission of lateral pelvic node
dissection for locally advanced rectal cancer? J Surg Oncol
2015;111:459-464.

. Kim MJ, Jeong SY, Park JW, Ryoo SB, Cho SS, Lee KY, et al. Onco-

logic outcomes in patients who undergo neoadjuvant chemo-
radiotherapy and total mesorectal excision for locally advanced
rectal cancer: a 14-year experience in a single institution. Ann
Coloproctol 2019;35:83-93.

. Ogura A, Konishi T, Cunningham C, Garcia-Aguilar J, Iversen

H, Toda S, et al. Neoadjuvant (chemo)radiotherapy with total
mesorectal excision only is not sufficient to prevent lateral local
recurrence in enlarged nodes: results of the multicenter lateral
node study of patients with low ¢T3/4 rectal cancer.J Clin Oncol
2019;37:33-43.

. 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;10:1053-1062.

. Tsukamoto S, Fujita S, Ota M, Mizusawa J, Shida D, Kanemitsu Y,

et al. Long-term follow-up of the randomized trial of mesorectal
excision with or without lateral lymph node dissection in rectal
cancer (JCOG0212). BrJ Surg 2020;107:586-594.

. Ishihara S, Kanemitsu Y, Murono K, Otani K, Yasuda K, Ni-

shikawa T, et al. Oncological benefit of lateral pelvic lymph node
dissection for rectal cancer treated without preoperative chemo-
radiotherapy: a multicenter retrospective study using propensity
score analysis. Int ] Colorectal Dis 2016;31:1315-1321.
Kanemitsu Y, Komori K, Shida D, Ochiai H, Tsukamoto S,
Kinoshita T, et al. Potential impact of lateral lymph node dissec-
tion (LLND) for low rectal cancer on prognoses and local con-
trol: a comparison of 2 high-volume centers in Japan that employ
different policies concerning LLND. Surgery 2017;162:303-314.
Lee D, Matsuda T, Yamashita K, Hasegawa H, Yamamoto M,
Kanaji S, et al. Significance of lateral pelvic lymph node size in
predicting metastasis and prognosis in rectal cancer. Anticancer

12.

13.

14.

17.

18.

20.

21.

22.

23.

24.

LPLN Metastasis in Rectal Cancer E MJ I

Res 2019;39:993-998.

Fujita S, Akasu T, Mizusawa J, Saito N, Kinugasa Y, Kanemitsu Y,
et al. Postoperative morbidity and mortality after mesorectal ex-
cision with and without lateral lymph node dissection for clini-
cal stage II or stage III lower rectal cancer (JCOG0212): results
from a multicentre, randomised controlled, non-inferiority trial.
Lancet Oncol 2012;13:616-621.

Lim SB, Yu CS, Kim CW, Yoon YS, Park SH, Kim TW, et al.
Clinical implication of additional selective lateral lymph node
excision in patients with locally advanced rectal cancer who un-
derwent preoperative chemoradiotherapy. Int J Colorectal Dis
2013;28:1667-1674.

Kim MC, Oh JH. Lateral lymph node dissection after neoad-
juvant chemoradiotherapy in patients with rectal cancer: a
single-center experience and literature review. Ann Coloproctol
2021;37:382-394.

. Kim MJ, Chan Park S, Kim TH, Kim DY, Kim SY, Baek JY, et al.

Is lateral pelvic node dissection necessary after preoperative
chemoradiotherapy for rectal cancer patients with initially sus-
pected lateral pelvic node? Surgery 2016;160:366-376.

. Ueno H, Mochizuki H, Hashiguchi Y, Hase K. Prognostic de-

terminants of patients with lateral nodal involvement by rectal
cancer. Ann Surg 2001;234:190-197.

Ueno H, Yamauchi C, Hase K, Ichikura T, Mochizuki H. Clinico-
pathological study of intrapelvic cancer spread to the iliac area
in lower rectal adenocarcinoma by serial sectioning. Br J Surg
1999;86:1532-1537.

Ueno H, Mochizuki H, Hashiguchi Y, Ishiguro M, Miyoshi M, Ka-
jiwara Y, et al. Potential prognostic benefit of lateral pelvic node
dissection for rectal cancer located below the peritoneal reflec-
tion. Ann Surg 2007;245:80-87.

. Kusters M, Beets GL, van de Velde CJ, Beets-Tan RG, Marijnen

CA, Rutten HJ, et al. A comparison between the treatment of low
rectal cancer in Japan and the Netherlands, focusing on the pat-
terns of local recurrence. Ann Surg 2009;249:229-235.

Kim TH, Jeong SY, Choi DH, Kim DY, Jung KH, Moon SH, et al.
Lateral lymph node metastasis is a major cause of locoregional
recurrence in rectal cancer treated with preoperative chemora-
diotherapy and curative resection. Ann Surg Oncol 2008;15:729-
737.

Kim HJ, Choi GS, Park JS, Park SY, Cho SH, Lee S]J, et al. Optimal
treatment strategies for clinically suspicious lateral pelvic lymph
node metastasis in rectal cancer. Oncotarget 2017;8:100724-
100733.

Kim TG, Park W, Choi DH, Park HC, Kim SH, Cho YB, et al.
Factors associated with lateral pelvic recurrence after curative
resection following neoadjuvant chemoradiotherapy in rectal
cancer patients. Int J Colorectal Dis 2014;29:193-200.

Kusters M, Slater A, Muirhead R, Hompes R, Guy RJ, Jones OM,
et al. What to do with lateral nodal disease in low locally ad-
vanced rectal cancer?: a call for further reflection and research.
Dis Colon Rectum 2017;60:577-585.

Atef Y, Koedam TW, van Oostendorp SE, Bonjer HJ, Wijsmuller

THE EWHA MEDICAL JOURNAL 9



1M

25.

26.

27.

28.

29.

30.

31.
32.
33.
34.

35.

36.

37.

10

AR, Tuynman JB. Lateral pelvic lymph node metastases in rectal
cancer: a systematic review. World J Surg 2019;43:3198-3206.
Watanabe T, Tsurita G, Muto T, Sawada T, Sunouchi K, Higuchi
Y, et al. Extended lymphadenectomy and preoperative radio-
therapy for lower rectal cancers. Surgery 2002;132:27-33.
Nagawa H, Muto T, Sunouchi K, Higuchi Y, Tsurita G, Watamabe
T, et al. Randomized, controlled trial of lateral node dissection
Vs. nerve-preserving resection in patients with rectal cancer after
preoperative radiotherapy. Dis Colon Rectum 2001;44:1274-1280.
Akiyoshi T, Ueno M, Matsueda K, Konishi T, Fujimoto Y, Nagaya-
ma S, et al. Selective lateral pelvic lymph node dissection in pa-
tients with advanced low rectal cancer treated with preoperative
chemoradiotherapy based on pretreatment imaging. Ann Surg
Oncol 2014;21:189-196.

Kim YI, Jang JK, Park IJ, Park SH, Kim JB, Park JH, et al. Lateral
lymph node and its association with distant recurrence in rectal
cancer: a clue of systemic disease. Surg Oncol 2020;35:174-181.
Ogawa S, Hida J, Ike H, Kinugasa T, Ota M, Shinto E, et al. Selec-
tion of lymph node-positive cases based on perirectal and lateral
pelvic lymph nodes using magnetic resonance imaging: study of
the Japanese Society for Cancer of the Colon and Rectum. Ann
Surg Oncol 2016;23:1187-1194.

Ogawa S, Hida J, Ike H, Kinugasa T, Ota M, Shinto E, et al. The
important risk factor for lateral pelvic lymph node metastasis
of lower rectal cancer is node-positive status on magnetic reso-
nance imaging: study of the Lymph Node Committee of Japa-
nese Society for Cancer of the Colon and Rectum. Int / Colorec-
tal Dis 2016;31:1719-1728.

Ogura A, Konishi T, Beets GL, Cunningham C, Garcia-Aguilar
J, Iversen H, et al. Lateral nodal features on restaging magnetic
resonance imaging associated with lateral local recurrence in
low rectal cancer after neoadjuvant chemoradiotherapy or ra-
diotherapy. JAMA Surg 2019;154:¢192172.

Akiyoshi T, Matsueda K, Hiratsuka M, Unno T, Nagata J, Naga-
saki T, et al. Indications for lateral pelvic lymph node dissection
based on magnetic resonance imaging before and after preop-
erative chemoradiotherapy in patients with advanced low-rectal
cancer. Ann Surg Oncol 2015;22 Suppl 3:5614-S620.

Oh HK, Kang SB, Lee SM, Lee SY, Ihn MH, Kim DW, et al. Neo-
adjuvant chemoradiotherapy affects the indications for lateral
pelvic node dissection in mid/low rectal cancer with clinically
suspected lateral node involvement: a multicenter retrospective
cohort study. Ann Surg Oncol 2014;21:2280-2287.

Malakorn S, Yang Y, Bednarski BK, Kaur H, You YN, Holliday EB, et
al. Who should get lateral pelvic lymph node dissection after neo-
adjuvant chemoradiation? Dis Colon Rectum 2019;62:1158-1166.
Weiser MR. AJCC 8th Edition: colorectal cancer. Ann Surg Oncol
2018;25:1454-1455.

Georgiou PA, Mohammed Ali S, Brown G, Rasheed S, Tekkis PP.
Extended lymphadenectomy for locally advanced and recurrent
rectal cancer. Int J Colorectal Dis 2017;32:333-340.

Matsuda T, Sumi Y, Yamashita K, Hasegawa H, Yamamoto M,
Matsuda Y, et al. Outcomes and prognostic factors of selective

THE EWHA MEDICAL JOURNAL

38.

39.

40.

41.

42,

43.

44.

46.

47.

48.

49.

50.

lateral pelvic lymph node dissection with preoperative chemo-
radiotherapy for locally advanced rectal cancer. Int J Colorectal
Dis 2018;33:367-374.

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;49:1663-1672.

Akiyoshi T, Watanabe T, Miyata S, Kotake K, Muto T, Sugihara K,
et al. 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;255:1129-1134.
Schaap DP, Boogerd LS, Konishi T, Cunningham C, Ogura A,
Garcia-Aguilar J, et al. Rectal cancer lateral lymph nodes: multi-
centre study of the impact of obturator and internal iliac nodes
on oncological outcomes. BrJ Surg 2021;108:205-213.

Son KM, Ahn H, Lee 1Y, Ha GW. Multifunctional indocyanine
green applications for fluorescence-guided laparoscopic
colorectal surgery. Ann Coloproctol 2021;37:133-140.

Kawada K, Yoshitomi M, Inamoto S, Sakai Y. Indocyanine green
fluorescence-guided laparoscopic lateral lymph node dissection
for rectal cancer. Dis Colon Rectum 2019;62:1401.

Yamaguchi T, Konishi T, Kinugasa Y, Yamamoto S, Akiyoshi T,
Okamura R, et al. Laparoscopic versus open lateral lymph node
dissection for locally advanced low rectal cancer: a subgroup
analysis of a large multicenter cohort study in Japan. Dis Colon
Rectum 2017;60:954-964.

Ogura A, Akiyoshi T, Nagasaki T, Konishi T, Fujimoto Y, Nagaya-
ma S, et al. Feasibility of laparoscopic total mesorectal excision
with extended lateral pelvic lymph node dissection for advanced
lower rectal cancer after preoperative chemoradiotherapy.
World J Surg 2017;41:868-875.

. Jang JH, Kim CN. Robotic Total mesorectal excision for rectal

cancer: current evidences and future perspectives. Ann Colo-
proctol 2020;36:293-303.

Peacock O, Limvorapitak T, Bednarski BK, Kaur H, Taggart MW,
Dasari A, et al. Robotic lateral pelvic lymph node dissection
after chemoradiation for rectal cancer: a Western perspective.
Colorectal Dis 2020;22:2049-2056.

Bae SU, Saklani AP, Hur H, Min BS, Baik SH, Lee KY, et al. Robotic
and laparoscopic pelvic lymph node dissection for rectal cancer:
short-term outcomes of 21 consecutive series. Ann Surg Treat
Res 2014;86:76-82.

Kim HJ, Choi GS, Park JS, Park SY, Lee HJ, Woo IT, et al. Selec-
tive lateral pelvic lymph node dissection: a comparative study
of the robotic versus laparoscopic approach. Surg Endosc
2018;32:2466-2473.

Kim CW, Jeong WK, Son GM, Kim IY, Park JW, Jeong SY, et al.
Validation of Korean Version of Low Anterior Resection Syn-
drome Score Questionnaire. Ann Coloproctol 2020;36:83-87.
Piozzi GN, Kim SH. Robotic intersphincteric resection for low
rectal cancer: technical controversies and a systematic review
on the perioperative, oncological, and functional outcomes. Ann
Coloproctol 2021;37:351-367.



