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1  | INTRODUC TION

Global research is increasingly presenting evidence for the significance 
of lateral lymph nodes (LLNs) in patients with low, locally advanced 
rectal cancer (LARC).1– 5 Low LARC tumors spread lymphatically to-
wards the lateral pelvic compartments where LLNs are situated.1 LLNs 
surround the internal iliac and obturator vessels and are not standardly 
removed during total mesorectal excision (TME) rectal surgery.6– 11

LARC has traditionally been treated differently in various parts 
of the world.3,5,12– 14 Eastern countries have customarily removed 
the lateral compartments prophylactically with a lateral lymph 
node dissection (LLND) for all tumors situated below the perito-
neal reflection.12,13,15,16 Retrospective Japanese studies indicate 
good overall survival and local control for those undergoing TME 
and LLND surgery.15,17 Furthermore, while initially high, urinary 

and sexual dysfunction rates have decreased due to an increase in 
minimally invasive surgery with nerve- sparing techniques.18– 20 In 
contrast, Western countries have favored neoadjuvant treatment 
with (chemo)radiotherapy (n(C)RT), believing irradiation to steril-
ize the lateral compartments.8,9,14 Local recurrence (LR) rates have 
decreased to 5%– 10% and morbidity and complications associated 
with the LLND are avoided.20,21

2  | E A ST vs WEST

A traditional concept held by Western physicians is that lateral 
nodal disease represents metastatic disease. The primary focus 
has been to treat this by sterilizing the lateral compartments with 
n(C)RT + TME surgery without an LLND.4,5,14 The Dutch TME trial 
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investigated patients who underwent radiotherapy (RT) + TME vs 
TME alone and compared these to a matched cohort of Japanese 
patients undergoing TME + LLND. They found good rates of local 
control for both RT + TME and TME + LLND, suggesting that RT 
is also adequate in treating the lateral compartments.22 Similar re-
sults were found in the randomized controlled trial by Nagawa 
et al and retrospective cohort by Watanabe et al with no significant 
differences between patients undergoing RT + TME compared to 
TME + LLND in the absence of enlarged LLNs.23,24 A meta- analysis 
of 6865 patients compared patients who did and did not undergo an 
LLND, concluding that additional LLND did not significantly improve 
prognosis.25 However, other evidence suggests that n(C)RT and TME 
may not be sufficient in the presence of enlarged LLNs, with dou-
bled 5- y lateral LR (LLR) rates when LLNs with malignant features are 
present (20.9% vs 10.3%3) and an increase in LLRs associated with 
LLN size; 87% of patients with an LLN ≥10 mm developed LLR within 
5 y.26 Such results indicate that CRT + TME surgery alone may be 
inadequate for certain cases.

Lymph nodes have customarily been treated surgically in Eastern 
countries, where prophylactic LLNDs are often performed for all low 
LARC patients because high LR rates were found for those treated 
only with TME surgery.15,23,27 Fujita et al found that patients with-
out enlarged LLNs (LLNs ≥10 mm were excluded) who underwent 
prophylactic LLND had a lower LR rate (7.4% vs 12.6%) and higher 
LR- free survival rate (87.7% vs 82.4%) than TME surgery alone,15 
with similar urinary and sexual dysfunction rates.28,29 Two additional 
studies found micro- metastases present in histologically negative 
LLNs that had been removed during prophylactic LLNDs (20%– 24%); 
both associated with an increased risk of LR (43% vs 11.5%).30,31 The 
Japanese Society for Cancer of the Colon and Rectum (JSCCR) cur-
rently recommends a prophylactic LLND for patients with a tumor 
below the peritoneal reflection.16

Unfortunately, many studies have excluded enlarged LLNs, which 
makes it difficult to accurately discuss the LR rates for enlarged LLNs 
after prophylactic LLND. Kanemitsu et al did not exclude enlarged 
LLNs and found, in a retrospective cohort of 1191 patients from two 
high- volume Japanese centers, that enlarged LLNs treated with a 
prophylactic (often bilateral) LLND had LR rates up to 22%.32 Even 
those with LLNs <10 mm, LR rates were around 14%. Fujita et al pre-
sented similar 5- y LR rates of 12% for ME + LLND.15 This is rela-
tively high, considering the current overall LR rates are 5%– 10% and 
it is expected that for larger LLNs this rate may be even higher.21,33 
This means that both approaches separately, TME + LLND and (C)
RT + TME, may be insufficient for enlarged LLNs.

3  | E A ST MEETS WEST

Similar LR rates for prophylactic LLND vs n(C)RT, combined with 
often higher sexual and urinary dysfunction rates, prompted a 
search for alternative treatment schedules. While LLNDs performed 
by experienced surgeons reveal the lowest LR rates, it has been 
hypothesized that the combination of n(C)RT with selective LLND 

may be the future for enlarged LLNs.34 Akiyoshi et al13 studied 38 
patients who were considered “high- risk” due to primarily enlarged 
(≥7 mm short- axis [SA]) LLNs and underwent selective LLND; these 
patients resulted in a 0% LR rate after 3 y.13 They further found that 
primarily enlarged LLNs (≥8 mm, SA) that remained persistently en-
larged after CRT (>5 mm, SA) had a significantly higher percentage of 
positive metastases (75% vs 20%, P < .0001).12 Malakorn et al found 
that LLN size of >5 mm after neoadjuvant treatment was associated 
with pathological positivity.2 No pathological positivity was found 
for LLNs <5 mm and for the patients who had pathologically posi-
tive LLNs and underwent a selective LLND; the LR rate was 0% after 
39 months.2

Various studies have considered such LLN features related 
to oncological outcomes; Shirouzu et al found that the number of 
LLNs was related to decreased 5- y survival (<3 LLNs: 60%, ≥3 LLNs: 
16.7%35) and others found that low LARC tumors with positive me-
sorectal lymph nodes were highly associated with positive LLNs.17,36 
In a cohort of 1068 LARCs who underwent CRT, 67 patients had 
LLNs measuring ≥5 mm on the primary magnetic resonance imaging 
(MRI) and underwent LLNDs. Overall, 40% of this group (32/82) had 
pathologically positive LLNs and this proportion increased to 59% 
when considering only LLNs that were ≥10 mm.37

This evidence suggests that neoadjuvant treatment can be use-
ful, especially for the sterilization of smaller LLNs,4 but that in sit-
uations where enlarged LLNs do not sufficiently downsize, n(C)RT 
can be inadequate and a selective LLND is necessary. The selective 
LLND combines Western and Eastern principles and could lead to 
an overall reduction in LLRs and morbidity due to the selection of 
high- risk cases. Western perceptions of LLNs also appear to be shift-
ing3,14,38 with an increase in research.3,4,7– 9 A recent survey among 
62 Dutch colorectal surgeons found that only 10% believe LLNs to 
represent metastatic disease (Hazen et al, submitted). Considering 
this shift in mentality, LLN features should be discussed.

4  | L ATER AL LYMPH NODES: S IZE

While advances in multidisciplinary treatment has resulted in overall 
LR rates of approximately 5%– 10% for LARC patients,5,21,39,40 the pro-
portion of LLRs is increasing. LLRs currently account for almost 50% of 
all LRs.33 This increase in LLR is most likely explained by the adequate 
treatment of LARC and mesorectal lymph nodes with TME surgery, 
but inadequate treatment of malignant LLNs.33 It is important to en-
sure that there is awareness and appropriate treatment of suspicious 
LLNs, but what makes an LLN suspicious? Research provides two char-
acteristics that increase the likelihood that an LLN is suspicious.

The first is size. Unlike mesorectal lymph nodes where size is just 
one of many factors associated with its malignancy,39,41 LLR risks have 
been significantly associated with the size (SA) of an LLN.11,26,42,43 
Primarily enlarged LLNs (>10 mm) have LLR rates reaching 40%16– 18 
and increase even further when remaining persistently enlarged after 
neoadjuvant treatment.8– 10,26,43,44 Ogura et al9 found in a retrospec-
tive, international cohort of 1216 patients with re- evaluation of all 
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MRIs, that patients with LLNs measuring ≥7 mm on the primary MRI 
resulted in an LLR rate of 19.5% after 5 y. When considering the re-
staging size (SA) after neoadjuvant treatment, significant associations 
were found. A size of >4 mm (SA; for LLNs located in the internal 
iliac compartment) resulted in an LLR rate of 52.3% after 5 y, while 
LLNs located in the obturator compartment that were >6 mm on the 
restaging MRI, had a 17.8% LLR rate.8,9 These results are primarily ap-
plicable to Western centers, as most Eastern clinics do not standardly 
provide neoadjuvant treatment (Table 1).

5  | L ATER AL LYMPH NODES: LOC ATION

The second feature indicative of increased LLR is the anatomical lo-
cation. The lateral pelvis contains an abundance of lymphatic tissue, 
nerves, and vessels. The lateral compartments, which contain LLNs, 
are located between the bony pelvis and pelvic muscles laterally 
and the rectum with its mesorectum and mesorectal fascia medially. 
Various visual anatomical atlases exist8,10 depicting individual lateral 
compartments. The internal iliac compartment (see Figure 1) contains 
lymphatic tissue located medially of the lateral border of the internal 
iliac artery. Lymphatic tissue located caudally of where the internal 
iliac artery exits the pelvis through the sciatic foramen in the form of 
the superior gluteal artery, is considered part of the obturator com-
partment. This compartment also includes all lymphatic tissue located 
laterally of the lateral border of the internal iliac artery (see Figure 1).

In the Lateral Node Consortium study only 22% of internal iliac 
LLNs, compared to 63% of obturator LLNs, reduced significantly in size 
after neoadjuvant treatment and the LLR rate was significantly higher 
for persistently enlarged LLNs in the internal iliac compartment, 52% 
vs 17.8% after 5 y.8,9 A recent study has attempted to explain why in-
ternal iliac and obturator LLNs behave differently. Schaap et al11 found 
noticeable differences between different locations. First of all, while a 
higher cT- stage and cN- stage were significantly associated with pre-
dicting the occurrence of an enlarged (≥7 mm) LLN in the obturator 
compartment, there were no predicting features associated with the 
occurrence of an enlarged internal iliac LLN. Second, persistently en-
larged internal iliac LLNs (≥7 mm before CRT and >4 mm after CRT) 
were predictive of developing LLR, but did not influence distant me-
tastasis (DM) rates. Alternatively, persistently enlarged obturator LLNs 
(≥7 mm before CRT and >6 mm after CRT) had a significantly higher 
5- y DM rate and lower 5- y cancer- specific survival (CSS), compared 
to obturator LLNs <6 mm. These differences disappeared for patients 
with enlarged obturator LLNs who underwent an LLND.11

Akiyoshi et al compared internal iliac LLNs to mesorectal nodes 
and LLNs located beyond the internal iliac compartment.45 They 
found that internal iliac LLNs and N2a mesorectal lymph nodes re-
sulted in similar 5- y overall survival rates (45% and 45%), while N2b 
mesorectal nodes and LLNs located beyond the internal iliac area 
were associated with worse survival outcomes (32% and 29%). This 
difference in survival stratified to anatomical location has led to the 
conclusion that LLNs may be a regional disease when considering 
internal iliac LLNs, but distant disease for LLNs beyond this area.45 

Anatomical location may also reflect differences in etiology and dis-
ease advancement. Considering the disappearance of these differ-
ences after LLND, the LLND may not only improve local control for 
internal iliac LLNs, but help control the chances of systemic spread 
caused by persistently enlarged obturator LLNs.

The available evidence advocates for the consideration of size 
(SA in mm) and anatomical location as primary factors when consid-
ering the malignancy of LLNs. It is important to note that these same 
studies found no LLRs for enlarged LLNs surrounding the external 
iliac vessels, which is why these lymph nodes are not mentioned fur-
ther. Increased DM rates were found for external iliac lymph nodes 
(hazard ratio 2.5 [95% CI, 1.4- 4.4]8– 11) implying enlarged external 
iliac LLNs to be more indicative of systemic disease.

6  | TOWARDS INTERNATIONAL 
COLL ABOR ATION

An increase in research into LLNs represents a positive develop-
ment, in which international perspectives appear to be nearing each 
other. With these steps, it is important to underline the need for 
international guidelines and consensus concerning the ideal treat-
ment of lateral nodal disease. Small steps are being made in both 
directions, with Western clinicians beginning to perform LLND pro-
cedures in high- risk cases.

Considering these developments, concise terminology is essential. 
The latest Tumour- Node- Metastasis classification of the American 
Joint Committee on Cancer describes internal iliac LLNs as a regional 
disease, while obturator, external iliac, and common iliac lymph nodes 
are defined as metastatic disease. This is in contrast to the description 
of LLNs to be a local disease, accepted by many Eastern clinicians and 
increasingly so by Western physicians.6,27,46,47 This reflects the still 
insufficient awareness of LLNs in the West and exposes the lack of ex-
plicit recommendations for enlarged LLNs in Western guidelines.48,49 
The European Society for Gastrointestinal and Abdominal Radiology 
meeting in 2016 concluded that there was still insufficient evidence 
for a separate guideline for LLNs and the Royal College of Radiologists 
guidelines from 2014 state that only the presence or absence of ma-
lignant nodes should be reported. Exact definitions, whether this is for 
extra- mesorectal lymph nodes and/or mesorectal lymph nodes and 
what makes a lymph node suspicious are not mentioned.48,50

The evidence currently available demonstrates clinical implica-
tions related to the size and/or anatomical location of an LLN.8– 13 
Sufficient awareness of LLNs and knowledge of their consequences 
is therefore necessary. One step towards awareness in Western clin-
ics could be by introducing templates in radiology reporting. Brown 
et al51 found that many aspects of radiology reports improved after 
introducing a template.

Once there is an appropriate level of awareness, suitable treatment 
decisions can follow. Some Western clinicians believe that an irradia-
tion boost may provide the extra enhancement required to treat LLNs 
without additional LLND surgery.52– 54 Just two studies have evaluated 
a boost in LLNs, with mixed results. Chen et al53 studied 12 patients 
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with suspicious LLNs, all of which had received a “boost” as treatment 
(3 × 5.4 Gy). They were compared to 41 patients without LLNs who 
received standard CRT (25 × 1.8 Gy). They found no significant differ-
ences in overall survival outcomes. The second study, also with only 
12 patients, determined that a boost did not result in an increased risk 
of toxicity or perioperative complications.54 However, more research 
is warranted before a boost should be considered part of a treatment 
schedule. Furthermore, with the potentiality that according to Ogura 
et al,8 only 22% of internal iliac LLNs adequately respond to neoadju-
vant treatment, the desired benefit of a boost may be limited.8

Many studies point to additional surgery where persistently en-
larged LLNs are surgically removed during an LLND. This is contrast 
to “node- picking,” the removal of individual LLNs without removing 
the entire lateral compartments. Based on two studies with very 
limited patient numbers, there is currently insufficient evidence for 
“node- picking” compared to a formal LLND. One group of 12 pa-
tients undergoing node- picking resulted in a 51% recurrence rate, 
with all recurrences located in the lateral compartments.8 Another, 
with just 30 patients, found that in five cases no lymph node or tumor 
cells were found by the pathologist.55 In comparison, a formal LLND 
has been proven to significantly decrease LLR rates. Patients with 
primarily enlarged LLNs (≥7 mm) who underwent TME and LLND 
surgery had a significantly lower 5- y LLR rate of 5.7% compared to 
19.5%. Those with persistently enlarged LLNs in the internal iliac 
compartment (>4 mm on the restaging MRI) who underwent TME 
and LLND surgery, had a 5- y LLR rate of 8.7% instead of 52.3% for 

those receiving only TME surgery.8,9 These outcomes demonstrate 
the ability of an LLND to decrease LLR rates for certain patients. 
With increasing evidence for the benefits of the selective LLND, it 
is essential that the procedure should be internationally standard-
ized to ensure a broad foundation of surgical consistency. Expert 
surgeons should perform minimally invasive LLNDs to decrease the 
chances of complications and care should be taken to remove all 
lymphatic tissue from both the obturator and internal iliac compart-
ments in a nerve- sparing manner. This can be done with or without 
additional resection of all side branches of the internal iliac artery, 
depending on the extent of lateral nodal disease.

Randomized trials investigating enlarged LLNs are techni-
cally challenging and low accrual is, for example, seen in the cur-
rent Chinese trial randomizing between TME and TME + LLND for 
preoperatively enlarged LLNs.56 Alternatively, the LaNoReC is an 
international prospective registration study currently including rec-
tal cancer patients with at least one enlarged LLN (≥7 mm). Eligible 
patients undergo standardized neoadjuvant treatment with expert 
review of all MRI images and delineation plans. Patients with per-
sistently enlarged LLNs on the restaging MRI (>4 mm internal iliac or 
>6 mm obturator compartment) are advised to undergo a selective 
LLND. This study aims to reveal whether standardization and cen-
tralization, with quality- control measures for the multidisciplinary 
approach to enlarged LLNs, can significantly decrease the LLR rates. 
Important secondary outcomes are the quality of life and functional 
outcomes after minimally invasive, nerve- sparing LLND procedures.

F I G U R E  1   Lateral lymph node 
compartments. A– D: Caudal progression 
through a T2- MRI. Red: external 
iliac compartment surrounding the 
externa iliac vessels. Green: obturator 
compartment located lateral of the lateral 
border of the internal iliac artery (brown 
spot) and caudal of when the internal iliac 
artery exits the pelvis. Blue: internal iliac 
compartment located medial of the lateral 
border of the internal iliac artery (brown 
spot). Orange arrows indicate lateral 
lymph nodes

(A) (B)

(C) (D)
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7  | CONCLUSION

Lateral nodal disease warrants a broad understanding of LLNs. 
Evidence presented here suggests that size (SA) and anatomical lo-
cation of LLNs are crucial features related to LLR risks and should 
be reviewed and reported for all patients. Western concepts still 
support the application of neoadjuvant treatment, but are beginning 
to understand the necessity of a selective LLND for high- risk cases. 
The application of CRT to sterilize smaller nodes, followed by the se-
lective application of the LLND procedure for persistently enlarged 
LLNs, may be the ideal treatment paradigm. The evidence presented 
here suggests that international consensus regarding LLNs is possi-
ble and that international collaboration, including the global agree-
ment on terminology and treatment guidelines, should be pursued.
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