
INTRODUCTION 

Lymph node (LN) metastasis is recognized as a critical prognostic 
factor in the treatment of colorectal cancer. Most surgical proce-
dures aim to remove regional LNs along with the tumor. In rectal 
cancer, lymphatic spread primarily follows an "upward" route 
along the superior rectal artery and inferior mesenteric artery. 
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Metastatic lateral pelvic lymph nodes (LPNs) in rectal cancer significantly impact the prognosis and treatment strategies. Western 
practices emphasize neoadjuvant chemoradiotherapy (CRT), whereas Eastern approaches often rely on LPN dissection (LPND). This 
review examines the evolving role of LPND in the context of modern treatments, including total neoadjuvant therapy (TNT), and the 
impact of CRT on the management of clinically suspicious LPNs. We comprehensively reviewed the key literature comparing the out-
comes of LPND versus preoperative CRT for rectal cancer, focusing on recent advancements and ongoing debates. Key studies, in-
cluding the JCOG0212 trial and recent multicenter trials, were analyzed to assess the efficacy of LPND, particularly in conjunction 
with preoperative CRT or TNT. Current evidence indicates that LPND can reduce local recurrence rates compared to total mesorectal 
excision alone in patients not receiving radiation therapy. However, the benefit of LPND in the context of neoadjuvant CRT is influ-
enced by the size and pretreatment characteristics of LPNs. While CRT can effectively control smaller metastatic LPNs, larger or clini-
cally suspicious LPNs may require LPND for optimal outcomes. Advances in surgical techniques, such as robotic-assisted LPND, offer 
potential benefits but also present challenges and complications. The role of TNT in controlling metastatic LPNs and improving pa-
tient outcomes is emerging but remains underexplored. The decision to perform LPND should be individualized based on pa-
tient-specific factors, including LPN size, response to neoadjuvant treatment, and surgeon expertise. Future research should focus on 
optimizing treatment protocols and further evaluating the role of TNT in managing metastatic LPNs. 
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However, a century ago, it was observed that there is also a "lateral 
spread" to the lateral pelvic wall via lymphatic channels along the 
midrectal vessels, particularly in advanced lower rectal cancer [1]. 
This phenomenon has been well-documented by both Japanese 
and Western surgeons [2]. 

Treatment strategies for lateral pelvic LNs (LPNs) have di-
verged, with the West adopting neoadjuvant chemoradiotherapy 
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(CRT) and the East, particularly Japan, preferring surgical resec-
tion without CRT. According to the JCOG0212 trial, in cases of 
nonradiated lower rectal cancer where LPNs are either invisible or 
smaller than 1 cm, combined LPN dissection (LPND) revealed 
microscopic LPN involvement in 7.4% of cases [3]. This approach 
reduced local (pelvic sidewall) recurrence to 7.4%, compared to 
12.6% in the group that underwent total mesorectal excision 
(TME) alone. These findings suggest that prophylactic LPND 
may be unnecessary in over 90% of these patients.  

Conversely, on the other side of the world, a pooled analysis 
comparing TME alone to TME with additional LPND following 
neoadjuvant CRT demonstrated improved oncologic outcomes in 
the LPND group [4]. This was particularly evident in patients 
who had enlarged LPNs (≥ 7 mm) identified on pretreatment pel-
vic magnetic resonance imaging (MRI). These findings suggest 
that CCRT alone may not eradicate all microscopic LPN metasta-
ses, thereby supporting the inclusion of LPND in patients with 
suspicious LPNs even after CRT. 

Recently, there has been a growing recognition in both Eastern 
and Western medical practices that LPND without CRT might re-
sult in overtreatment, while CRT alone may not always effectively 
eliminate all metastatic LNs. However, skepticism and reluctance 
to perform LPND persist among surgeons who are not familiar 
with this complex procedure. To address these concerns, it is es-
sential to standardize LPND techniques based on surgical anato-
my, particularly in the context of minimally invasive surgery, and 
to minimize potential complications during the learning phase. 

Recent advancements, such as total neoadjuvant treatment 
(TNT), have been widely adopted for advanced rectal cancer. This 
approach aims to promote tumor regression, including metastatic 
LPNs, and improve disease-free survival (DFS). Additionally, sur-
gical skills have improved due to a better understanding of pelvic 
anatomy and the adoption of more Intuitive Surgical platforms, 
such as robotics. 

Despite these developments, debate continues regarding the in-
dications, extent, and clinical benefits of LPND. This review ex-
amines the current management strategies for suspicious LPNs 
and the outcomes associated with different approaches. 

ROUTE OF LPN SPREAD AND ESSENTIAL 
ANATOMY 

Lateral lymphatic spread from the rectum primarily occurs 
through lymphatic channels along the midrectal vessels and some 
distal branches of the internal iliac vessels. The lymphatic flow 
then ascends along the branches and trunk of the internal iliac ar-
tery, eventually converging with lymphatics along the obturator 

vessels. This network further extends to connect with upstream 
lymphatics along the common iliac vessels and paraaortic chan-
nels. 

Consequently, the most common sites for metastatic spread are 
around the distal branches of the internal iliac artery, followed by 
the proximal branches [5]. The obturator node group is the 2nd 
most common site for metastasis. As the spread moves further 
upstream, the frequency of metastasis decreases, and LN metasta-
sis along the external iliac vessels becomes rare unless the lym-
phatic spread involves the inguinal nodes from very low-lying 
rectal cancers [5, 6]. The Japanese guidelines clearly define these 
LN groups, as illustrated in Fig. 1 [7]. Important vessels, nerves, 
and other structures are depicted in Fig. 2. 

Although the semiconical anatomy of the lateral pelvic sidewall 
may appear complex, it has recently been more precisely defined 
through the identification of several key fascial planes (Fig. 2) [8]. 
The lateral plane of the pelvic sidewall comprises the external iliac 
vessels, the psoas muscle, and the obturator internus muscle. The 
most medial plane, referred to as the uretero-hypogastric nerve 
fascia, houses the ureter and the pelvic splanchnic nerves, which 
originate from sacral nerves 2–4. In surgical procedures, LPND 
involves the removal of all lymphoareolar tissues situated between 
these 2 planes. 

The intermediate or middle plane, delineated by the vesico-hy-
pogastric fascia, features the internal iliac artery and its branches, 
such as the superior and inferior vesical arteries and the internal 
pudendal artery. This plane demarcates the internal iliac LN 
group medially and the obturator LN group laterally. 

At the bottom of the pelvic sidewall, the lumbosacral trunk and 

Fig. 1. Schematic diagram of groups of lateral pelvic lymph nodes.
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Fig. 2. Fascial anatomy of pelvic side wall.

from Japanese studies, as preoperative CCRT is rarely used in Ja-
pan, where LPND is routinely performed. Within these studies, 
the prevalence varies widely, ranging from 13.8% to 36.8% (Table 
1) [5, 9–20]. This variability is likely due to differences in patient 
characteristics such as tumor height, depth, and sex. The variabili-
ty becomes even more pronounced when considering neoadju-
vant treatments (Table 1) [21–32]. Currently, high-resolution pel-
vic MRI is the most commonly used method to achieve reliable 
results. Considerable efforts have been made to accurately distin-
guish metastatic LPNs from benign ones using criteria such as 
size, shape, configuration, signal characteristics, and fluorodeoxy-
glucose (FDG) uptake in positron emission tomography–comput-
ed tomography scans. Positive LNs are typically larger, round, or 
speculated in shape, exhibit mixed signals [33], and show in-
creased FDG uptake [34]. However, identifying definitive features 
of metastatic LPNs remains challenging with a single classification 
system. Size criteria, particularly the maximum short-axis diame-
ter (MSAD), have become widely accepted as reliable indicators 
for diagnosing metastatic LPNs. MRI evaluations of normal indi-
viduals indicate that an MSAD up to 4 mm is considered normal 
for common iliac and obturator nodes, while up to 5 mm is nor-
mal for internal and external iliac nodes [35]. The JCOG0212 
study demonstrated positive rates for LPNs with MSAD ranging 
from 0 to 10 mm as follows: 7.4% for 0 to 10 mm, 5.2% for 0 to 5 

part of the pelvic floor muscles are located, while the roof is 
formed by the wall of the urinary bladder. Within the center of 
the obturator LN space, the obturator nerve and vessels pass 
through.  

DIAGNOSIS AND PREVALENCE OF LPN 
METASTASIS 

The natural prevalence of metastatic LPNs can only be estimated 

Table 1. Criteria and prevalence of LPN metastasis 
Study Country No. of patients No. of CRT patients Criteria of LPN metastasis Pathologic positive rate (%)
Fujita et al. [13] (2009) Japan 210 6 > 5 mm 22.4
Ogawa et al. [15] (2016) Japan 272 - ≥ 5 mm in the SA 17.0
Yamaoka et al. [16] (2017) Japan 19 - ≥ 5 mm in the SA 36.8
Matsuda et al. [17] (2018) Japan 45 - ≥ 8 mm in the SA 21.9
Dev et al. [18] (2018) India 43 - ≥ 8 mm in the SA 20.9
Iwasa et al. [19] (2021) Japan 69 - > 7 mm in the SA 15.7
Abe et al. [20] (2022) Japan 67 7 ≥ 5 mm in the SA 26.9
Oh et al. [22] (2014) Korea 66 66 > 5 mm in the SA 33.3
Akiyoshi et al. [23] (2015) Japan 77 77 ≥ 7 mm in the LA 40.3
Sinukumar et al. [24] (2015) Japan 8 8 ≥ 8 mm in the SA 25.0
Shin et al. [25] (2016) USA 18 18 ≥ 7 mm in the LA 61.1
Ishihara et al. [26] (2017) Japan 31 31 ≥ 8 mm in the SA 51.6
Kim et al. [27] (2017) Korea 53 53 ≥ 5 mm in the SA 37.7
Kim et al. [28] (2018) Korea 57 57 ≥ 5 mm in the SA 40.4
Hiyoshi et al. [29] (2020) Japan 78 26 > 5 mm 11.5
Kawai et al. [30] (2021) Japan 42 42 > 8 mm 52.4
Song et al. [31] (2021) Korea 99 99 ≥ 5 mm in the SA 30.3
Agger et al. [32] (2021) Sweden 344 309 < 5 mm in the SA with 3 malignant 

featuresa or 5–9 mm in the SA with 
2 malignant featuresa

8.7

LPN, lateral pelvic lymph node; CRT, chemoradiotherapy; SA, short axis; LA, long axis.
aMalignant features of lymph nodes were defined as indistinct borders, heterogeneous signal, or attenuation and round shape.
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mm, and 21.4% for 5 to 10 mm [36]. Additionally, Ogawa et al. 
[15] reported that a 5-mm cutoff showed a high area under the 
curve, with accuracy, sensitivity, and specificity values of 63.7%, 
72.6%, and 54.7%, respectively. 

In the context of CCRT, an analysis suggested that a pretreat-
ment lateral LN size of ≥8 mm could serve as the optimal criterion 
for LPND, achieving sensitivity and specificity values of 92.3% and 
78.7%, respectively [30]. This criterion could potentially spare 
72.0% of patients from unnecessary lateral LN dissection. Mala-
korn et al. [37] discovered that all posttreatment LPNs smaller 
than 5 mm were negative, suggesting that such nodes might not 
require dissection. However, Kim et al. [27] proposed that the size 
of LPNs before treatment might be a more accurate predictor for 
LPND. Specifically, using a 5-mm cutoff for pretreatment LPNs, 
the positive rate was 16.7% among good responders (posttreatment 
LPN, <5 mm) and 62.5% among nonresponders (persistent post-
treatment LPN, >5 mm). Similarly, Oh et al. [22] reported that 
among 66 irradiated cases of LPNs larger than 5 mm on pretreat-
ment MRI, 22 (33.3%) were pathologically confirmed as positive. 

Taken together, advanced lower rectal cancer, characterized by 
LNs larger than 5 to 8 mm (with or without neoadjuvant CRT), 
may necessitate LPND. These larger LNs are associated with an 
increased rate of metastasis, but they also pose a greater risk of 
undertreatment. Conversely, smaller LNs are associated with a 
lower rate of metastasis but carry a higher risk of overtreatment. 
Therefore, the decision to proceed with LPND should be carefully 
considered, taking into account the surgeon's expertise and the 
potential rate of complications. 

LPN: REGIONAL OR SYSTEMIC? 

Despite the anatomical proximity of LPNs to the primary tumor, 
some surgeons consider LPN metastasis to be systemic rather 
than regional due to the poor survival outcomes following resec-
tion [38]. This classification issue continues to be a point of con-
tention in LPND. The TNM staging system in the American Joint 
Committee on Cancer (AJCC) Cancer Staging Manual, 8th edi-
tion, classifies internal iliac nodes as regional and obturator nodes 
as metastatic [39]. Consequently, many Western doctors regard 
obturator nodes as outside the regional chain. However, a Japa-
nese multi-institutional study by Akiyoshi et al. [14] challenged 
this perspective. They classified internal iliac nodes as regional 
and pelvic sidewall nodes as external LPNs (Ext-LPNs). Their re-
search on nonradiated patients showed that survival rates for in-
ternal iliac metastasis were comparable to those in the N2a cate-
gory, while Ext-LPNs were similar to the N2b category, suggesting 
that both types of LPNs might be considered regional. The subse-

quent study by Akiyoshi et al. [40] revealed that patients with 
metastatic LPNs had survival rates that fell between those of ypN0 
and ypN2 rectal cancer, indicating that LPN metastasis behaves 
more like a locoregional disease rather than a systemic one. Kim 
et al. [41] supported this finding by demonstrating that even irra-
diated patients with LPN metastasis had outcomes similar to 
those with mesorectal node metastasis. Specifically, metastasis in 
internal iliac LPNs was comparable to perirectal node metastasis, 
while Ext-LPN metastasis was akin to intermediate LN metastasis. 
These findings suggest that LPN metastasis can be considered lo-
coregional, particularly with the modern standard of preoperative 
CRT plus TME and radical LPND (Fig. 3).

Overall, these studies support the classification of LPN metas-
tasis as locoregional, necessitating appropriate treatment that in-
fluences both staging and therapeutic approaches. However, the 
impact of LPND on local recurrence (LR) and overall survival 
(OS) remains unclear, especially in the context of preoperative 
CRT. Some research indicates that LPND may decrease LR and 
improve OS [11, 42]. A study from Korea by Kim et al. [43] 
demonstrated that clinically confirmed LPN metastasis is associ-
ated with locoregional recurrence, suggesting that it could be 
managed as a potentially curable regional disease. In contrast, 
other research has documented poor outcomes linked to high 
rates of distant metastasis [44]. A recent multicenter study by 
Ogura et al. [4, 42] revealed that LPND could lower rates of LR, 
lateral LR, and distant recurrence, while also improving 5-year 
cancer-specific survival, particularly in patients with a short-axis 
diameter of ≥ 7 mm on pretreatment MRI. 

ROLE OF LPND IN PATIENTS WITHOUT CRT 

LPND was originally developed in Japan, where radiation therapy 
has traditionally not been recommended for most locally ad-
vanced rectal cancers. As a result, this approach has not gained 
widespread acceptance outside Japan, where CCRT in conjunc-
tion with TME has become the standard for managing advanced 
rectal cancer. The only large-scale randomized clinical trial, 
JCOG0212, showed that adding LPND to TME was non-inferior 
to TME alone [3]. In this study, 7.4% of patients in the LPND 
group had pathologically positive LPNs for stage II/III rectal can-
cer, despite the LPNs being less than 10 mm in size on preopera-
tive imaging. The inclusion of LPND resulted in an acceptable LR 
rate of 7.4%, compared to 12.6% in the group undergoing TME 
alone. This outcome supports the conclusion that the noninferior-
ity of LPND to TME alone may justify its traditional use in Japan. 

The perspective in Western countries differs. TME combined 
with preoperative CCRT for stage II/III lower rectal cancer has 
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been shown to achieve similar or even lower LR rates compared 
to those observed with LPND. Additionally, more than 90% (spe-
cifically 92.6%) of patients undergoing nonselective (prophylactic) 
LPND may be receiving unnecessary treatment. A subgroup anal-
ysis revealed that 21.4% LPN positivity occurred in patients with 
enlarged LPNs greater than 5 mm, whereas only a 5.2% positivity 
rate was found in those with LPNs smaller than 5 mm [36]. For 
patients with invisible or LPNs smaller than 5 mm, nearly 95% 
could potentially avoid LPND. It is hypothesized that radiation 
may sterilize some of these metastatic LPNs, suggesting that TME 
alone could be sufficient for almost all patients without suspicious 
LPNs when CCRT is applied. 

ROLE OF LPND VS. CRT ALONE 

Tsukada et al. [45] compared the outcomes of 439 T3 rectal cancer 
patients treated with TME plus LPND in Japan to those treated 
with CRT plus TME in France. The estimated 5-year LR rate, 
DFS, and OS were 4.9%, 71%, and 82% in the CRT group, respec-
tively, and 8.6%, 75%, and 90% in the LPND group. The rates of 
lateral LR versus nonlateral LR were 0.5% versus 4.2% in the 
CRT+TME group and 1.8% versus 6.2% in the TME+LPND 
group. The study concluded that LPND did not offer any survival 
benefits over CRT but was associated with a higher rate of com-

plications. 
Another study compared TME plus LPND without neoadju-

vant treatment, as conducted by the Japanese National Cancer 
Center Hospital (NCCH) group [46], with TME alone and CCRT 
plus TME from a previous Dutch trial. The 5-year LR rates were 
6.9% in the Japanese group, 5.8% in the Dutch group treated with 
CCRT and TME, and 12.1% in the Dutch group treated with 
TME alone. These results suggest that both LPND and CCRT are 
more effective than TME alone in reducing LR rates.  

Among Japanese institutions, internal comparisons between 
CCRT combined with TME and TME with LPND for advanced 
rectal cancer without clinically suspicious LPNs have shown near-
ly equal survival outcomes in both groups [47, 48]. This suggests 
that TME alone, when accompanied by preoperative radiotherapy, 
can achieve favorable outcomes. 

ROLE OF ADDITIONAL LPND EVEN AFTER 
CRT 

As discussed in the previous section, LPND and CRT are equally 
effective in controlling LR for patients without clinically suspi-
cious LPNs. This leads to an important question: can CRT effec-
tively sterilize metastatic LPNs in patients who have clinically sus-
picious LPNs? 

Fig. 3. Possible classifications of lymph nodes spread according to survival.
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Kim et al. [43] reported intriguing findings from a study involv-
ing 366 patients undergoing CCRT with TME, where 82.7% of the 
22 LRs occurred in the lateral pelvic area. These LRs were strongly 
correlated with the size of pretreatment LPN metastases, showing 
recurrence rates of 2.3%, 12.5%, and 68.8% for LPNs sized < 5, 5 
to 10, and > 10 mm, respectively. A subsequent study with a larger 
sample size confirmed these findings, revealing an LR rate of 
7.2%, with 64.6% of recurrences involving LPNs and 47.6% of 
these recurrences occurring without other metastases. Addition-
ally, the pretreatment size of LPNs was significantly associated 
with 5-year LR-free survival, relapse-free survival, and OS in mul-
tivariate analysis. Kim et al. [27] observed similar outcomes in ad-
vanced rectal cancer cases with initially enlarged LPNs (> 5 mm 
in short-axis diameter) that had reduced in size after CRT and 
were subsequently treated with TME alone. Among these patients, 
11 out of 31 (35.5% ) experienced recurrence; this included 7 pa-
tients (22.6%) with LRs, 6 patients (19.4%) involving the lateral 
pelvic sidewall, and 5 patients (16.1%) who developed isolated 
pelvic node recurrence at the same site, in situ LPN recurrence, 
where LPN metastasis was suspected on pretreatment MRI. More 
recently, a Western international multicenter comparative study 
involving 159 patients with enlarged LPNs ( > 5 mm) compared 
outcomes between 2 groups: those who underwent CRT and 
TME alone (n = 115) and those who received additional LPND 
alongside CRT and TME (n= 44) [49]. The study found that the 
LR rate was 3% in the LPND group compared to 11% in the TME 
alone group. DFS and OS rates were similar between the 2 groups. 
However, multivariate analysis identified LPND as an indepen-
dent prognostic factor for reduced LRs. Additionally, an interna-
tional collaborative pooled analysis reported by Ogura et al. [4, 
42] demonstrated the oncologic benefits of adding LPND com-
pared to TME alone, particularly in the subgroup with enlarged 
LPNs (> 7 mm in short-axis diameter) on pretreatment MRI. The 
study showed better outcomes for the LPND group in terms of 
5-year lateral LR (5.7% vs. 19.5%), LR (5.7% vs. 25.6%), distant re-
currence (13.5% vs. 30.8%), and cancer-specific survival (94.1% 
vs. 79.4%). 

These reports indicate that controlling LPN metastasis with 
CRT is not consistently effective in cases where LPN enlargement 
is suspected to be due to metastasis. Conversely, adding LPND 
has proven to be effective in managing CRT cases involving LPN 
enlargement and suspected metastasis. 

SELECTIVE LPND 

Optimal strategies for managing clinically suspicious LPNs have 
become clearer, with current evidence supporting the use of both 

CRT and LPND. Since neither LPND alone nor CRT alone can 
completely eliminate metastatic LPNs, particularly in patients 
with enlarged LPNs diagnosed by high-resolution MRI, a com-
bined approach of CRT followed by TME and LPND on the af-
fected side may be the most reasonable strategy. 

In the author's own series [27], selective LPND for patients who 
responded favorably to preoperative CRT, especially those with 
initially suspicious lateral pelvic nodes (> 5 mm in mean short-ax-
is diameter), significantly reduced local recurrence from 23.1% to 
0% at a median follow-up of 34 months and notably enhanced 
OS. This led us to revise our strategy to incorporate LPND even 
for patients who respond well to CRT.  

Similarly, based on their earlier study, the Korean National 
Cancer Center group previously did not recommend LPND for 
good responders [50]. However, they have recently revised their 
approach following new evidence that LPND significantly reduces 
LR compared to TME alone in patients whose LPN size decreased 
from ≥ 5 to < 5 mm. Additionally, in patients whose LPN size did 
not decrease to < 5 mm, LPND has been shown to improve re-
lapse-free survival compared to TME alone [51]. 

Despite these advances, there is ongoing debate about whether 
the indication for LPND should be based on MRI results before 
or after treatment for metastatic LPNs. Malakorn et al. [37] found 
that 20.3% of patients with posttreatment LPNs that had shrunk 
to < 5 mm showed no signs of cancer in pathologic examinations. 
However, the remaining 79.7% of patients, whose LPNs remained 
> 5 mm, exhibited metastatic rates of 64.7%. After a median fol-
low-up of 39 months, no patients in the group with LPNs < 5 mm 
died from cancer. Additionally, there were no recurrences in the 
lateral compartment across the entire cohort. Based on these find-
ings, they recommend LPND only for LPNs > 5 mm following 
CRT. 

TECHNIQUES OF LPND 

Japanese surgeons pioneered open extended LPND in the 1980s 
for treating advanced rectal cancer [52]. However, this procedure 
was associated with significant complications, including substan-
tial bleeding and a high incidence of urinary and sexual dysfunc-
tion. To address these issues, nerve-preserving LPND was devel-
oped to maintain autonomic nerve function without compromis-
ing oncologic outcomes [53, 54]. 

In recent decades, laparoscopic surgery has become increasing-
ly popular for treating rectal cancer, prompting efforts to adapt 
this technique for LPND. Laparoscopy provides a magnified view 
that allows surgeons to more easily identify small vessels, nerves, 
and fascial structures, which are less visible in conventional open 
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surgery. Following several case series [21, 55, 56], recent studies 
have compared the outcomes of laparoscopic LPND with those of 
the open approach. One meta-analysis, which included 335 cases 
from 7 comparative studies, found that laparoscopic LPND was 
associated with lower postoperative morbidity, shorter hospital 
stays, and reduced urinary retention compared to open surgery, 
although some heterogeneity was noted among these studies [57]. 
Regarding long-term oncologic outcomes, several multicenter 
studies from Korea, Japan, and China have demonstrated that 
DFS and OS were similar between the laparoscopic and open 
LPND groups [58–60]. 

Robotic surgery, which offers enhanced precision through the 
EndoWrist function of instruments (Intuitive Surgical), surgeon 
control of most instruments, and a 3-dimensional (3D) magnified 
surgical view, has become a significant advancement in complex 
surgical procedures. This technology is especially advantageous 
for LPND, which involves the meticulous dissection of lym-
phoareolar tissues from complex neurovascular bundles in the 
narrow pelvic sidewall. Early case series on robotic LPND have 
confirmed its safety and feasibility [61, 62]. Further studies com-
paring robotic LPND with open and laparoscopic methods have 
shown that the robotic approach yields more favorable short-term 
outcomes. A recent meta-analysis of 567 patients (266 robotic and 
301 laparoscopic LPND) across 5 studies found that robotic 
LPND resulted in fewer overall complications, notably reduced 
urinary retention, compared to the laparoscopic approach. Addi-
tionally, the robotic technique allows for the harvesting of a great-
er number of LPNs [63]. 

However, data on long-term oncologic outcomes remain limit-
ed. Yamaguchi et al. [64] reported a higher 5-year locoregional re-
currence-free survival rate with robotic LPND compared to the 
open approach (98.0% vs. 90.9%, P=0.029), although there were no 
significant differences in 5-year DFS (P=0.157) and OS (P=0.106) 
rates. Similarly, Song et al. [31] compared long-term outcomes be-
tween robotic and laparoscopic LPND, finding better 5-year OS 
rates in the robotic LPND group (92.2% vs. 65.0%, P =0.017) 
during a median follow-up of 44.3 months. However, a meta-analy-
sis including 292 patients from 3 Korean studies indicated no sig-
nificant differences in overall recurrence and locoregional recur-
rence between the robotic and laparoscopic LPND groups [65]. 
These findings suggest potential advantages for the robotic ap-
proach in LPND, but further studies are needed to conclusively es-
tablish the benefits of robotic surgery for this procedure. 

Despite these advancements, the complex neurovascular net-
works in the narrow pelvic sidewall pose technical challenges, in-
creasing the risk of incomplete dissection of LPNs, even in cases 
involving metastatic LPNs. Kim et al. [66] developed a new proto-

col using fluorescence imaging (FI) for the intraoperative visual-
ization of LPNs and lymphatic channels, which aids surgeons in 
minimizing the risk of incomplete LPND. In this study, the author 
injected 0.2 mL of a premixed indocyanine green solution (2.5 mg 
in 10 mL of saline) into the submucosa of the rectum, at the 3 and 
9 o’clock positions, 1 to 2 cm above the dentate line, through the 
anus, 3 to 5 hours before surgery. FI provides landmarks that 
guide the dissection of LNs by visualizing them in real time. It is 
particularly helpful in identifying LNs obscured by complex 
structures, including vessels and nerves, under white light. The 
author also introduced a dual image–guided technique that com-
bines FI with 3D reconstruction images to navigate suspicious 
LPNs in the relevant anatomy of the pelvic sidewall [67]. Using 
this technique, the author was able to identify suspicious LPNs 
among indocyanine green-bearing LNs under FI and then intra-
operatively match each LPN with its corresponding 3D recon-
struction image in real time, ensuring their complete and safe re-
moval from the pelvic sidewall. 

Additionally, studies have explored the learning curve associat-
ed with robotic LPND. Kim et al. [68] identified 4 learning phases 
and highlighted that the completeness of the LPND procedure 
improves with the surgeon's experience, as well as with the use of 
advanced imaging systems and standardized surgical techniques. 
These findings underscore the importance of continuous training 
and the adoption of new technologies in optimizing LPND out-
comes. 

COMPLICATIONS OF LPND 

Considering the complexity of LPND, it is expected to have a 
higher rate of surgical complications compared to TME alone. 
The Chinese Lateral Node Collaborative Group’s multicenter 
analysis reported overall complication rates of 15.2% and severe 
complication rates of 7.8% following TME with LPND [69]. The 
only independent risk factor identified for both overall and severe 
morbidity was an operation duration of 260 minutes or more. A 
recent meta-analysis of 8 retrospective studies comparing TME 
alone with TME combined with LPND found that the addition of 
LPND significantly increased the incidence of overall complica-
tions, approximately 1.5 times higher than with TME alone [70]. 
In contrast, the JCOG0212 study [71], which involved nonradiat-
ed patients, showed that TME with LPND was associated only 
with significantly longer operation times and greater blood loss 
compared to TME alone, while the rates of overall grade 3 to 4 
morbidities were similar between the groups. 

Lymphocele is a common complication following LPND, often 
asymptomatic and typically detected during follow-up appoint-
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ments. Recent studies report an incidence rate ranging from 
17.7% to 30.6% [72, 73]. These fluid collections usually appear be-
tween 3 to 8 weeks postoperatively, though they can occasionally 
emerge up to a year later. The clinical presentation of lymphoceles 
varies widely; many patients are asymptomatic and are diagnosed 
incidentally during routine imaging. Kim et al. [72] reported that 
6.7% of patients developed symptomatic, infected lymphoceles, 
presenting with symptoms such as fever, pelvic pain, and leg ede-
ma, requiring intervention. Some patients required prolonged 
management with percutaneous nephrostomy catheters even after 
the lymphocele had resolved. Efforts to prevent lymphocele for-
mation, including the use of hemostatic agents, tissue sealants, 
and intra-abdominal drains, have generally shown limited effec-
tiveness, as noted in recent meta-analyses [74]. Additionally, a 
randomized controlled trial evaluating peritoneal flap techniques 
for lymphatic drainage found no significant advantage over tradi-
tional methods, although it did reduce the incidence of symptom-
atic lymphoceles [75]. This underscores the need for continued 
research into more effective preventive strategies and vigilant 
postoperative monitoring.  

Urinary complications are a significant concern following pre-
operative CRT, particularly when it is combined with TME and 
LPND. Urinary retention is the most frequently observed compli-
cation, occurring in 7.2% of cases. Kim et al. [72] reported a 
slightly lower incidence rate of 5.5%. According to data from the 
JCOG0212 study, there was no difference in voiding function; 
however, it was noted that intraoperative blood loss, which was 
higher in the group undergoing TME with LPND, was signifi-
cantly associated with postoperative urinary dysfunction [76]. 
Permanent catheterization due to neurogenic bladder was un-
common, with a reported incidence of 1.8% in the previous study. 

There is limited literature on male sexual function following 
LPND. The JCOG0212 study investigated changes in male sexual 
dysfunction, defined by an International Index of Erectile Func-
tion score of 21 or greater, by comparing TME alone to TME with 
LPND [76]. Before surgery, only 14% of patients in the TME with 
LPND group and 12% in the TME alone group exhibited normal 
erectile function. Consequently, postoperative sexual dysfunction 
was observed in 79% of the TME with LPND group and 68% of 
the TME alone group, although this difference was not statistically 
significant. Similarly, there was no significant difference between 
the groups in the prevalence of mild erectile dysfunction (71% in 
the TME with LPND group vs. 59% in the TME alone group) or 
in the absence of erectile dysfunction (65% in the TME with 
LPND group vs. 53% in the TME alone group). 

These findings underscore the necessity of meticulously weigh-
ing the potential risks and benefits of LPND in the management 

of rectal cancer, particularly concerning patient quality of life and 
postoperative recovery. 

LPND IN THE ERA OF TNT 

TNT is increasingly used in the treatment of locally advanced rec-
tal cancer primarily for 2 reasons: to enhance DFS and OS, and to 
facilitate a clinical complete response that allows for organ preser-
vation under the watch-and-wait approach [77, 78]. The practice 
of performing LPND following TNT has been infrequently re-
ported, largely because TNT is predominantly utilized in Western 
countries where LPND is not commonly performed. Conversely, 
in Eastern countries, where TNT is only beginning to be adopted, 
LPND is performed more frequently. 

Peacock et al. [79] reported 88 cases of LPND involving LPNs 
with a mean pretreatment diameter of 10 mm, which decreased to 
6 mm posttreatment. In contrast, 70 non-LPND cases had LPNs 
with an average pretreatment diameter of 6 mm, reducing to 4 
mm posttreatment. The positive rate of LPNs in the LPND group 
was 34.1%, suggesting that TNT alone may not completely steril-
ize all clinically suspicious LPNs in advanced rectal cancer. When 
LPND was added to TNT and TME, the recurrence rates were 
comparable: 3.4% versus 4.6% for lateral LR and 24.9% versus 
28.2% for distant recurrence, 33.9% versus 36.7% for overall re-
currence, and 12.2% versus 9.6% for LR rates in the LPND group 
versus the non-LPND group, respectively. Given the more aggres-
sive metastatic characteristics associated with LPNs in the LPND 
group, surgical resection of these nodes may be beneficial in 
achieving better oncological outcomes. Clearly, further studies are 
necessary to validate the efficacy of LPND in the era of TNT. 

CONCLUSION 

In this review, we have examined the evolving landscape of man-
aging LPN metastasis in rectal cancer, focusing on the interplay 
between LPND and CRT. Our findings highlight the complexity 
of treatment decisions in this area and the continuing debate over 
the optimal approach. 

The evidence indicates that while LPND has shown benefits in 
certain situations, especially in non-irradiated cases with visibly 
enlarged LPNs, its widespread use may not be universally justi-
fied. Conversely, CRT alone might not eliminate all metastatic 
LPNs, which supports the idea that additional LPND could be 
necessary for patients with larger LPNs before treatment or for 
those whose LPNs remain enlarged despite undergoing CRT.  

A comparison between Eastern and Western practices reveals 
divergent strategies: Japan traditionally favors LPND without 
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CRT, while Western countries lean towards CRT with selective 
LPND. Recent advancements, such as the adoption of TNT and 
robotic-assisted surgeries, further complicate the landscape but 
also offer promising avenues for enhancing patient outcomes. 

Our review also highlights the importance of balancing the 
risks and benefits of LPND. Although LPND can decrease LR 
rates and improve DFS, it is linked to increased complications 
such as lymphocele, urinary dysfunction, and potential effects on 
sexual health. Employing precise surgical techniques and selecting 
patients carefully are essential to minimize these risks. 

Looking forward, further research is essential to refine the cri-
teria for LPND, especially given the context of modern treatment 
regimens such as TNT. By integrating these insights, clinicians 
will be better equipped to tailor their approaches to the specific 
needs of individual patients, ultimately advancing the standard of 
care for rectal cancer patients with LPN involvement. 
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