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Abstract
Colorectal cancer is the third most common cancer in men. Total mesorectal excision remains the gold standard
treatment for rectal cancer with chemoradiotherapy preceding the surgery in all locally advanced rectal
malignancies. Lateral pelvic lymph node dissection (LPLND), although a part of standard surgery for rectal cancers
treatment in Japan has not been adopted by surgeons in the rest of the world. There is a long-standing controversy
on whether lateral pelvic node metastasis represents localized or metastatic disease. Current standard in Japan is to
consider lateral pelvic nodes as regional disease and, hence, perform prophylactic LPLND in low rectal cancers of
stage T3 or more or with involved mesorectal nodes. In contrast, standard therapy in west is to consider lateral
pelvic nodes as systemic disease and, hence, to either ignore them or treat obvious nodes with chemoradiotherapy.
In Japan, neoadjuvant chemoradiotherapy (NACTRT) is less commonly used for locally advanced rectal cancers in
contrast to the practice in the west. The role of LPLND in patients receiving NACTRT remains to be established. The
aim of this article is to review the evidence for the role of LPLND in the current era of NACTRT.
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Introduction
Colorectal cancer is the third most common cancer in men [1].
Total mesorectal excision (TME) remains the gold standard treatment
for rectal cancer with chemoradiotherapy (CRT) preceding the surgery
in all locally advanced rectal malignancies. With the incorporation of
neoadjuvant therapy and standardization of surgery, the prognosis has
improved with a 5-year overall survival in excess of 60% [2,3]. Lateral
pelvic lymph node dissection (LPLND), although a part of standard
surgery for rectal cancers in Japan has not been adopted by surgeons in
the rest of the world. There is a long-standing controversy on whether
lateral pelvic node metastasis represents localized or metastatic disease.
Current standard in Japan is to consider lateral pelvic nodes as regional
disease and, hence, perform prophylactic LPLND in low rectal cancers
(Rb according to Japanese classification) of stage T3 or more or with
involved mesorectal nodes [4]. In contrast, standard therapy in the
west is to consider lateral pelvic nodes as systemic disease and, hence,
to either ignore them or treat obvious nodes with CRT. In Japan,
neoadjuvant chemoradiotherapy (NACTRT) is less commonly used for
locally advanced rectal cancers in contrast to the practice in the west.
The role of LPLND in patients receiving NACTRT remains to be
established. The aim of this article is to review the evidence for the role
of LPLND in the current era of NACTRT.

Lymphatic Drainage of Rectum
Lymphatic drainage of the rectum below the peritoneal reflection
follows two different pathways. Superiorly, the lymphatics follow
superior rectal artery and drain to the lymph nodes along the inferior
mesenteric artery and paraaortic nodes. Inferiorly, the lymphatics
follow middle and lower rectal artery and drain to the obturator,
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internal iliac, external iliac and common iliac lymph nodes [5]. The
former group is dissected as a part of standard TME worldwide,
whereas it is the latter group that forms the area of controversy.
Common iliac group includes those nodes that are located along the
common iliac artery and vein, caudal to the aortic bifurcation and
cranial to the bifurcation of the common iliac vessels being bound by
lower lumbar and upper sacral vertebral bodies posteromedially and by
psoas muscle anterolaterally. External iliac group includes the nodes
located along the external iliac artery and vein, caudal to the
bifurcation of the common iliac vessels and cranial to the inguinal
ligament. Although the subject of some debate, obturator nodes are
generally considered to be a part of the medial external iliac node
group and includes the lymphatic tissue lying lateral to the parietal
pelvic fascia, around the obturator nerve and vessels. Internal iliac
group includes lateral sacral nodes (in proximity to lateral sacral
arteries), presacral nodes (anterior to sacrum and posterior to the
mesorectal fascia), anterior internal iliac nodes (nodes located at the
origin of the proximal branches of anterior division of internal iliac
arteries), and hypogastric nodes (the most cephalic of the internal iliac
nodes).

Incidence of Lateral Pelvic Lymph Node Involvement
The incidence of lateral nodal involvement in patients with lower
rectal cancer has been reported as 8.6% to 27% [6,7]. The incidence of
lateral nodal involvement in patients with lower rectal cancer in the
east and the west may be similar but the management of LPLN
completely differs. In the west, NACTRT is more commonly used,
which is also seen in India, whereas, in Japan, patients are subjected to
upfront surgery [8]. Incidence varies according to the tumor location,
size of the tumor, pathological T stage, number of mesorectal nodes,
and grades of differentiation and presence of lymphovascular emboli
[9]. Involvement of the lateral pelvic nodal in the absence of
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mesenteric nodes has been documented in up to 15% patients [10]. As
the distance from the anal verge decreases, the incidence of lateral
pelvic nodes increases, with the reported incidence of lateral nodal
involvement for tumors located below peritoneal reflection of 14.9%
compared with 8.2% for those located above the peritoneal reflection
[11]. Among the tumors situated below the peritoneal reflection, the
incidence of lateral pelvic nodes for those situated within 2 cm from
anal verge is as high as 42% [9]. The incidence of lateral nodal
involvement is directly proportional to pathological T stage. Incidence
of lateral nodes in pT2, pT3, and pT4 being 6.5%-7.1%, 17.9%, and
31.6%, respectively [10]. Lateral pelvic nodes are rarely involved in pT1
tumors or in high-grade dysplasia although development of recurrence
in lateral pelvic nodes has occasionally been reported even in pT1
tumors [12].

Prognostic Value of Lateral Pelvic Lymph Nodes
Presence of lateral pelvic nodes has a poor prognostic factor with a
5-year survival rate among those with involved lateral pelvic nodes
being 42% in contrast to 70.7% in those with uninvolved nodes [13].
However a Japanese Nationwide Multi-Institutional Study on LPLN
metastasis in low rectal cancer with 11,567 patients has shown that
prognosis in the presence of lateral pelvic nodes is similar to N2a /N2b
mesorectal nodes but definitely better than distant metastasis [4]. In
addition, patients who have involved lateral pelvic nodes in the
absence of mesorectal nodes do better than those who have mesorectal
nodes also involved.
Local recurrence rates of 30% or greater was seen in pre-TME era
[14] which reduced to about 5% after TME became the standard
surgical approach for rectal cancer. Local recurrences were higher in
men and in patients with low rectal cancer [15] which was further
reduced by addition of NACTRT or radiotherapy alone. One of the
arguments in favour of LPLND is its role in reducing lateral
recurrence. A Korean study demonstrated that lateral pelvic lymph
nodes are the major cause of local recurrence and poor overall survival
in low rectal cancers [16]. On the contrary, a Swedish study did show
that lateral pelvic lymph node metastases are not a major cause of local
recurrence after TME alone with majority of recurrence seen at the
anastomotic site [17]. A review by Nielsen et al. (2011) found that,
although the introduction of TME made an improvement in complete
resection, recurrences at the pelvic side wall are still common probably
related to the lateral pelvic lymph nodes [18]. Similarly, a large study
from Japan found that, although the rate of local recurrence was
similar between the groups with or without LPLND, lateral pelvic
lymph node involvement was an independent predictor of local
recurrence [19]. Kusters et al. in their retrospective study of 351
patients found that, even after bilateral LPLND, lateral recurrence
developed in 14% of patients who showed enlarged lateral pelvic
nodes. On the contrary, in those patients without enlarged lateral
pelvic nodes who did not undergo LPLND, only 0.8% developed lateral
recurrence. Thus, lateral site recurrence may be reduced but cannot be
eliminated by LPLND. This was a single-institution retrospective study,
and patients did not receive preoperative radiation therapy [20].
Akiyoshi et al. in a prospective series of 127 patients of which 38
patients showed lateral pelvic nodes seen on multiple detector
computed tomography (CT) or magnetic resonance imaging (MRI)
and persisted post NACTRT, found that local recurrence was 3.4% in
the TME-only group and 0% in LPLND group, thus supporting
LPLND in patients who show enlarged lateral pelvic nodes post
NACTRT [21]. However, they also found that relatively lower
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incidence of lateral pelvic nodal recurrence in the TME group favours
omitting LPLND based on the findings of pre-treatment imaging if
treated with NACTRT.

Detection of Lateral Pelvic Lymph Nodes
Detection of lateral pelvic lymph nodes is of paramount importance
as treatment at present is tailored depending on the involvement of
nodes. Various imaging modalities that have been used include
ultrasound, CT pelvis, positron emission tomography-CT and MRI.
Among these imaging modalities, high-resolution MRI is considered
as highly accurate in detecting lateral pelvic nodes with 67% sensitivity,
75% specificity, and 73% overall accuracy. LN that is oval shaped with
transverse axis diameter of 5 mm or larger showed 67% sensitivity, 83%
specificity, and 78% overall accuracy [22]. In addition to the size, nodal
margins and internal nodal characteristics may add more reliability as
indicators of malignancy [23].

Impact of Radiotherapy on Lateral Pelvic Lymph Nodes
It is speculated that preoperative radiotherapy has a cytotoxic effect
not only on the primary tumour but also on the lateral pelvic lymph
nodes. Evidence suggesting favourable results of NACTRT is derived
from subgroup analysis of two large trials. In a Dutch TME trial, it was
observed that incidence of lateral recurrence in the group that received
radiotherapy (0.8%) was significantly lower compared with that in the
group that underwent TME alone (2.7%), suggesting that radiotherapy
might have been the main factor responsible in reducing this
incidence. Similarly, MERCURY trial did show that, among the
patients who revealed radiologically involved lateral pelvic nodes,
prognosis was better in those who received radiotherapy [11]. A recent
study also showed that, in patients receiving NACTRT, the presence of
lateral pelvic nodes does not affect survival.
On the contrary, Kim et al. (2008) have shown that lateral pelvic
node metastasis represent major causes of locoregional recurrence
among patients who receive NACTRT followed by TME without
LPLND [16]. In a retrospective study, Akiyoshi et al. [21] showed that
the LPLN did not regress completely after CRT, with 66% showed
positive LN metastasis on LPLND. In addition, similar to surgery,
radiotherapy also results in long-term morbidity in the form of sexual
dysfunction, impaired continence, and small bowel obstruction
[24,25]. So, whether radiotherapy can completely replace LPLND with
significantly lower adverse effects is not clear.

Lateral Pelvic Lymph Node Dissection
Sauer and Bacon were the first to publish the results of LPLND in
1951 [26]. LPLND may be therapeutic in the presence of enlarged
lateral pelvic nodes or may be prophylactic in the absence of any
obviously enlarged lateral pelvic nodes. It is hypothesized that LPLND
removes those nodes that contain micrometastasis and, hence,
decreases the development of locoregional recurrence. Matsumoto et
al. did show that incidence of micrometastasis in clinico-radiologically
negative lateral pelvic nodes, which are detected by RT-PCR, was
15.5% [27]. Similarly, preliminary results of Japanese randomized trial
did show that subclinical involvement of lateral pelvic nodes is seen in
up to 7% of patients with locally advanced low rectal cancers [28].
However, clinical significance of such nodes in terms of the
development of local recurrence and the impact of CRT on sterilizing
them remains to be established.
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Longer operating time, greater blood loss, functional impairment,
and significant postoperative morbidity are the main constrains in the
routine application of LPLND [29]. Damage to the hypogastric nerves
and pelvic nerve plexus is the main pathology responsible for urinary
dysfunction, which occurs in 42% to 73% of patients undergoing
LPLND [30,31]. The concept of LPLND with autonomous nerve
preservation seems attractive in terms of lower incidence of urinary
and sexual dysfunction [32]. Laparoscopic and robotic LPLND with
the aid of greater magnification seems to be associated with
encouraging short-term results in the short series reported although
long-term results are still awaited [33,34].

Therapeutic LPLND
Georgiou et al. [29] did a meta-analysis comparing extended lymph
node dissection versus conventional rectal cancer surgery in which
they included 5502 patients from one randomized, three prospective
nonrandomized, and 14 retrospective case-control studies. They found
that there was no significant benefit with extended lymph node
dissection in terms of survival or recurrence although intraoperative
blood loss, duration of hospital stay, and sexual and urinary
dysfunctions were significantly higher with extended lymph node
dissection. Hence, they concluded that extended lymphadenectomy
does not confer a significant oncological advantage but increased
complications. However, this was based on retrospective studies
performed over a long period of time with significant heterogeneity
between the groups.
Kobayashi et al. [19] studied 1272 patients of low rectal cancer in
which LPLND was done in 784 patients. The oncological outcomes
were compared between those who had undergone LPLND with those
who had not undergone LPLND and found that the two groups were
comparable in terms of rates of local recurrence and five-year overall
survival. However, it was found that involvement of lateral pelvic nodes
was an independent poor prognostic factor and indicator of local
recurrence.
Watanabe et al. [35] retrospectively reviewed 115 patients of rectal
cancer treated at their center. Whole cohort of patients was divided
into four groups based on the use of NACRT and LPLND. They found
that there was a significant 5-year survival advantage with the use of
preoperative CRT. However, there was no significant difference in
overall survival or local recurrence between the patients who had
neoadjuvant radiotherapy with conventional surgery compared with
those who had conventional surgery with LPLND without NACRT.
Similar results were also seen when the results of rectal cancer
treatment followed in the Netherlands and Japan were compared.
Akiyoshi et al. [21] studied the role of LPLND in 127 patients of
locally advanced low rectal carcinoma. In this study, LPLND was
offered selectively to those patients who had enlarged lateral pelvic
nodes on imaging before NACTRT. For those in whom lateral pelvic
nodes were not enlarged, only TME was performed after NACTRT.
They found that three patients in the TME group developed local
recurrence in lateral pelvic nodes in contrast to none in LPLND group,
which was statistically significant. On multivariate analysis,
pathological nodal stage was the only independent prognostic factor
predicting relapse-free survival. So, the authors advocated the
application of LPLND in those patients of low rectal cancer who
showed enlarged lateral pelvic nodes on imaging before NACTRT. In
this study, they observed that, in all of the patients with enlarged nodes
on pre-NACTRT MRI revealed residual nodes after NACTRT.
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Prophylactic LPLND
Evidence for prophylactic LPLND is even sparser. Nagawa et al. [36]
conducted a randomized-controlled trial comparing LPLND with no
LPLND among 51 patients with low rectal cancer. They found that
there was no difference between the two groups in terms of overall or
disease-free survival although, at 1-year after surgery, LPLND was
associated with significantly higher incidence of urinary and sexual
dysfunctions. But, this study is too small to draw any meaningful
conclusion.
Japanese Clinical Oncology Group (JCOG) has started a phase 3
randomized-controlled clinical trial comparing TME alone and TME
LPLND for stage II/III rectal cancer with extra mesorectal nodes less
than 1 cm in size on MRI to determine the role of prophylactic LPLND
[28]. The final results of this study may better define the role of
prophylactic LPLND. However, those patients receiving neoadjuvant or
adjuvant CRT are excluded. Hence, the value of radiotherapy, which
might be an alternative to LPLND, will not be assessed.

Conclusion
Presence of lateral pelvic nodes implies nonmetastatic nodal disease
but confers poor prognosis and, hence, is associated with increased
local recurrence and decreased survival. MRI is the best imaging
modality for identifying lateral pelvic nodes. An oval shape and a
transverse axis diameter of 5 mm or more increase the specificity of
such an imaging modality. In cases without enlarged lateral pelvic
nodes before NACTRT, current evidence is against the use of LPLND.
However, the role of prophylactic LPLND is being evaluated in a
Japanese study. For those with enlarged lateral pelvic nodes before
NACTRT, total mesorectal excision alone may be sufficient. However,
for those in whom residual nodes persist after NACTRT, there is a need
for a well-conducted randomized trial to establish the best approach.
Possible trial design for such a trial will be to randomize the patients
with residual lateral pelvic nodes after NACTRT into an LPLND group
and observation group. However, such a trial would require very large
number of patients and may not be feasible in near future.
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