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Sanne-Marije J.A. Hazen, 1 Karin Horsthuis, 4 Philip Meijnen, 5 

Regina G.H. Beets-Tan, 3 , 6 Pieter J. Tanis, 7 , 8 Corrie A.M. Marijnen, 2 , 9 

Miranda Kusters 1 

Abstract 

Lateral lymph nodes in low, locally advanced, rectal cancer have proven implications for local recurrence rates, which 

increase drastically in the presence of persistently enlarged lateral lymph nodes. These clinical implications warrant a 

thorough understanding of lateral nodal disease with awareness and knowledge from all three specialties involved –
radiology, radiation oncology, and surgery – to ensure proper treatment. Relevant literature for each specialty, including 

all current guidelines and perspectives, were examined. Variations in definitions and treatment paradigms were evalu- 
ated. There is still no consensus for the standardized treatment of lateral nodal disease. Each discipline works according 

to their own available evidence, but relevant data are scarce. Current international guidelines and standard recommen- 
dations for the diagnostics and treatment of lateral lymph nodes are lacking. This results in differing perspectives and 

interpretations between the disciplines which can lead to challenging communication in an area where multidisciplinary 
collaboration is essential. This review addresses this by presenting the current evidence, perspectives and practices 
of each specialty and makes suggestions for each phase of the diagnostic and treatment process for patients with 

lateral nodal disease. By doing this, steps are taken toward achieving international consensus, and multidisciplinary 
collaboration. 
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Introduction 

Rectal carcinomas below the peritoneal reflection have a tendency
to spread laterally toward lymph nodes surrounding the (internal)
iliac and obturator vessels. 1 These lateral lymph nodes (LLNs) are
situated outside the standard total mesorectal excision (TME) surgi-
cal plane. In the era before adequate neoadjuvant treatment ((C)RT)
and TME, local recurrences (LRs) frequently occurred and were
often located centrally in the pelvis. However, since standard (C)RT
and TME for more advanced (high risk stage II/stage III) patients,
the absolute risk of LR has decreased, while approximately 50% of
LRs now occur in the lateral compartments. 2-4 This is most likely
due to LLNs which are still not treated appropriately. 

In 30-40% of patients with primarily enlarged LLNs ( > 10
mm, short-axis [SA]) treated with (C)RT and TME, lateral local
recurrence (LLR) occurs within 5 years. 3 , 5-7 A recent international
cohort of 1216 patients with standardized re-review of all MR-
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images found that patients with enlarged LLNs ( ≥ 7 mm [SA])
prior to (C)RT had a 5-year LLR rate of 19.5% 

8 . LLNs ≥ 7 mm
prior to (C)RT in the internal iliac compartment, which remained
> 4 mm (SA) at restaging, had a 52.3% 5-year LLR rate. Obtura-
tor LLNs had a 5-year LLR risk of 17.8% when remaining > 6
mm (SA). Only 22% of internal iliac LLNs reduced significantly
in size ( < 4 mm) at restaging, compared to 63% for obturator
LLNs. This suggests oncological differences between anatomical
locations, possibly explained by distinctive disease advancements or
the proportion of reactively enlarged LLNs. 5 , 9 , 10 

In contrast, enlarged LLNs in the external iliac compartment
did not result in increased LLR, regardless of their size, but
resulted in a 2-fold increase in distant metastases. 5 , 9 , 10 External
iliac LLNs may be more indicative of advanced disease, while
internal iliac and obturator LLNs behave as regional disease.
However, these results are from only one large study, and require
verification. 

Despite increasing evidence for the importance of LLNs, inter-
national guidelines are scarce. 8 , 9 , 11-17 For select patients, (C)RT and
TME may be insufficient and this group might benefit from a lateral
lymph node dissection (LLND), during which all lymphatic tissue
is removed from the lateral compartments. An LLND has been
associated with decreased LLR rates, but increased risks of bleed-
ing and/or nerve-damage 11 , 16 , 18 , 19 meaning that an LLND should
only be performed for “high-risk” patients by surgeons with relevant
expertise. 

Close collaboration is needed between radiology, radiation oncol-
ogy, and surgery in order to optimize the treatment of LLNs. To
fully exploit this, broad consensus is required. This review discusses
the current perspectives and obstacles per discipline, after which
treatment recommendations are proposed. 

Radiology 

The majority of research regarding nodal imaging in rectal cancer
considers mesorectal lymph nodes and very few have specifically
examined LLNs. 20 A primary strength of mesorectal nodal research
is the ability to perform radiology-pathology correlated studies after
standardized surgery. 20-22 This level of evidence is scarce for LLNs
as an LLND is not standard practice in many (Western) countries.
The characterization of LLNs on imaging is therefore unfortunately,
sparingly investigated, and poorly documented. 

The most recent consensus-meeting guidelines on MRI for rectal
cancer by the European Society of Gastrointestinal and Abdomi-
nal Radiology (ESGAR) stated: “there is to date no solid evidence
regarding specific or alternative (size) criteria for extra-mesorectal
nodes and as such it was not deemed feasible to recommend any
specific criteria for these nodes.” The expert panel concluded that
there was still insufficient evidence and determined that “the same
criteria recommended for mesorectal lymph nodes may also be used
for extra-mesorectal nodes.”23 

Magnetic resonance imaging (MRI) is considered by many as the
primary staging tool for rectal cancer, with advantages such as a large
field-of-view (FOV) allowing for broad assessment of all compart-
ments. 23 Evidence from two meta-analyses with data from size-based
imaging studies suggest limited sensitivities and specificities (55%-
78%) for mesorectal nodal staging. 24 , 25 In an attempt to increase
this, morphologic criteria such as irregular border, heterogenous
signal intensity and round (rather than oval) shape were introduced
in combination with size, which increased the sensitivity (36%-
85%), and specificity (95%-100%) for determining malignancy in
mesorectal lymph nodes. 21 , 22 The benefit of morphologic criteria
has so far not been confirmed for LLNs. Evidence for LLNs was
lacking until recent publications by the Lateral Node Consortium,
which recognized the importance of LLN size, not morphologic
criteria, for predicting LLR rates. 8 , 9 

To our knowledge, one case report has considered the value of
diffusion weighted MR-imaging (DWI-MRI) for LLNs, in which
an LLN was found to have a high DWI-signal. 26 This LLN was
surgically removed and later histologically proven to be metastatic.
This case report however, contradicts evidence for DWI in mesorec-
tal nodes. Previous studies have mainly shown that DWI-MRI can
improve the visibility of lymph nodes with 10%-83% compared
to standard T2-weighted MRI. 27 , 28 However, DWI-MRI highlights
both N + and N- mesorectal nodes with reported positive predic-
tive values for N + nodes of just 52% 

27 . Quantitative DWI-
measurements [apparent diffusion coefficient (ADC)] were also
limited in the differentiation between N + and N-, with results not
or only slightly better than examination based on current size crite-
ria. 27 , 29 

Finally, positron emission tomography (PET) is not routinely
advised for rectal cancer staging and appears to have limited value
for nodal assessment considering many lymph nodes fall under the
detection limit and/or are obscured by uptake from the tumor or
bladder. The evidence of PET for LLNs is equally sparse, with
one single study cohort of eighteen patients. Twenty-eight of the
thirty-four LLNs identified on CT/MRI were also seen on PET-
CT; metastatic LLNs (82%) were significantly larger than non–
metastatic LLNs when measuring > 12 mm; a size which is already
generally considered as suspicious. 30 

MRI-protocol and Reports 
Awareness and adequate reporting of LLNs is necessary and a

systematic “search” for enlarged LLNs in the lateral compartments
is essential. 5 , 8-10 

An international survey highlighted the insufficient consensus
and potential knowledge gap regarding LLN staging and termi-
nology. This study tested the applicability and understanding of
the TNM (8th ed.) staging system for rectal cancer. Over 300
participants including radiologists and clinicians from 31 countries
did not reach consensus as to whether obturator LLNs (58%
regional, 42% distant) or internal iliac LLNs (67% regional,
33% distant) represent regional or distant disease. 31 In a yet
unpublished national survey, 53 Dutch radiologists were asked
to classify the compartments of LLNs. In 1 case, 50% defined
the location as internal iliac while the other 50% as obtura-
tor ( Figure 1 ). Consensus was often not reached. Another study
examined the beneficial use of templates during radiology report-
ing; the inclusion of terms such as extra-mural venous invasion
(EMVI) increased significantly after introducing a template; from
50% to almost 99%. 32 Nodal reporting was already high prior
to a template (96%), but the study does not mention whether
reports differentiated between mesorectal, and extra-mesorectal
Clinical Colorectal Cancer June 2022 81 
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Figure 1 T2-MRI atlas of lateral compartments according to surgical definitions. Caudal progression though a T2-MRI from left 
to right. 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 a lateral lymph node (Color version of the figure is available online.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

82 
nodes. Furthermore, results from another unpublished, single center
retrospective cohort which examined 202 primary MRI-reports
of patients with LARC (stage II high risk/stage III) from 2012-
2020 found that only 45% mentioned the presence or absence of
LLNs. 

Discrepant terminology is also found; McMahon et al. 33 specify
the common iliac, external iliac and internal iliac lymph nodes to
be LLNs, while the American Joint Committee on Cancer (AJCC)
describe the lateral sacral, presacral, internal iliac and sacral promon-
tory lymph nodes to be LLNs. 33-35 This variation, along with the
inability to sometimes reach consensus, likely has an effect on daily
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practice, and indicates the current lack of knowledge regarding
lateral nodal disease, for which clear guidelines are necessary. 

Radiation Oncology 

A large proportion of patients with rectal cancer receive neoadju-
vant treatment in order to decrease the chance of developing an LR,
to achieve a complete clinical response (cCR) for organ preservation,
or in advanced settings, to downsize the tumor to allow for surgical
resection with negative margins. 

Indications for neoadjuvant treatment according to LR-risk are
presented in the European Society for Medical Oncology guide-
lines. 36 , 37 Patients with a low LR-risk are considered not to benefit
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Table 1 Anatomical Borders of the Lateral Compartments per Specialty (see Also Figure 3 ). 

Radiation Oncology 
(Valentini et al) 42 Sugery (Ogura et al) 8 

Internal iliac 
compartment 

Cranial Bifurcation of common iliac artery Bifurcation of common iliac artery 

Caudal Insertion of levator ani muscle into external 
sphincter 

Where the internal iliac artery exits the 
pelvis via the sciatic foramen 

Anterior Upper: 7mm around the vessel 
Mid : virtual plane crossing the anterior wall 
of the ureters when they join the bladder 
Lower : Posterior limit of obturator fossa 

–

Medial Upper: 7mm around the vessel 
Lower : Mesorectal fascia, pelvic organs 

Mesorectal fascia 

Lateral Upper : iliopsoas, pelvic bones 
Lower : Medial edge of pelvic wall muscle 

Lateral border of the internal iliac 
artery 

Posterior Lateral edge of sacroiliac joint Piriformis muscle, sacrum 

Obturator 
compartment 

Cranial Bifurcation of common iliac artery Bifurcation of common iliac artery 

Caudal Insertion of levator ani muscle into external 
sphincter 

Where the lateral lymphatic tissue 
meets pelvic side-wall 

Anterior Mid : posterior wall of the EIN 
Lower : Anterior surface of obturator artery 

–

Medial Upper: 7mm around the vessel 
Lower : Mesorectal fascia, pelvic organs 

Lateral border of the internal iliac 
artery 

Lateral Upper : iliopsoas, pelvic bones 
Lower : Medial edge of pelvic wall muscle 

Internal obturator muscle and pelvic 
side-wall 

Posterior – Piriformis muscle 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

from neoadjuvant treatment. For intermediate risk tumors, without
mesorectal fascia (MRF) or LLN involvement and no signs of extra-
mural venous invasion (EMVI), short-course radiotherapy (5 × 5
Gy) is often recommended. When either the MRF or levator
muscles are threatened or in the presence of EMVI or LLNs,
patients are considered “high-risk,” and neoadjuvant (C)RT (25 × 2
or 28 × 1.8 Gy with concurrent oral capecitabine 825 mg/m 

2 )
is advised. 34,36 Alternatively, total neoadjuvant treatment (TNT),
consisting of neoadjuvant (C)RT preceded or followed by neoadju-
vant chemotherapy, can be considered for high-risk locally advanced
cases. 38 

Definitions of target volumes for delineations are essential for
optimal treatment and minimal toxicity. Radiotherapy planning in
rectal cancer is based on 3 volumes; gross tumor volume (GTV),
clinical target volume (CTV) containing areas with potential micro-
scopic tumor spread and planning target volume (PTV), allowing
for uncertainties in planning or daily variation. 39 , 40 Target volumes
have been developed based on evidence for areas at risk for LR
such as tumor location or lymphatic drainage patterns. 1 , 4 , 41 , 42 Steup
et al. 1 linked lymph node metastases to anatomical locations in 605
patients with primary rectal cancer where a lymph node dissec-
tion had been performed. Tumors below the peritoneal reflection
exhibited more lateral lymphatic spread, especially toward nodes
surrounding the obturator artery. 

Several studies used information about the location of recur-
rence and/or lymphatic spread for delineation guidelines concerning
the rectal tumor, mesorectum, and various nodal compartments. 4 , 43 

Some authors advise to adapt the CTV based on specific T- or N-
stage, resulting in smaller target volumes for selected patients. 44-46

In an attempt to decrease heterogeneity, Valentini et al. 42 estab-
lished international guidelines for the delineation of the elective
nodal compartments. In addition, they indicate in which situation
certain nodal compartments should be irradiated. For this purpose,
the LLNs are divided into 2 sub-volumes; anterior and posterior
LLNs (see Table 1 ). It is suggested to delineate posterior LLNs for
all patients, and to delineate the anterior LLNs only in cases of cT4
tumors, cN2 mesorectal lymph nodes, internal sphincter invasion or
positive posterior LLNs. 42 

Until recently, a CT-scan formed the basis for dose planning
because dose deposition is calculated according to Hounsfield units.
Delineation of treatment volumes is therefore performed on a
planning CT-scan. An MRI-scan is often matched to the CT-
scan for visual assistance, with the risk of limited accuracy due
to internal organ motion between the 2 scans. Nowadays, some
institutions perform a dedicated planning-MRI to allow for delin-
eation directly onto the MRI with simulated Hounsfield units
used for dose calculation. This significantly improves visualiza-
tion of pelvic soft tissues and may therefore improve the accurate
delineation of the lateral nodal compartments and decrease inter-
observer variation. There is, however, currently no available evidence
to support or oppose this and future research should examine
whether delineations directly onto the planning-MRI results in
Clinical Colorectal Cancer June 2022 83 
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Figure 2 3D-conformal and VMAT radiation therapy techniques for lateral compartments in rectal cancer. Left image: 
3D-conformal radiation therapy. Right image: Volumetric-modulated arc therapy (VMAT). Pink: planning target volume 
(PTV). Red lines: lateral compartments. Closest turquoise line to PTV: 95% isodose (Color version of the figure is 
available online.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

84 
improved delineation accuracy and a decrease in inter-observer
variation. 

External beam radiation therapy (EBRT) is usually delivered
with intensity modulated radiation therapy (IMRT) or volumet-
ric modulated arc therapy (VMAT) although many institutions
still apply 3D-conformal radiation therapy (3D-CRT). IMRT and
VMAT, compared to 3D-CRT, allow for the modulation of radia-
tion beams during treatment, resulting in a more homogenous
coverage of the target volume, decreased dose to organs-at-risk and
reduced treatment-related toxicity. 47 As demonstrated in Figure 2 ,
the more precise dose distribution in IMRT/VMAT requires the
correct identification of LLNs, whereas in 3D-CRT the PTV cover-
age is more “forgiving,” and underdosage of LLNs is less likely. 

Dose-escalation (boost) on LLNs is not routinely performed as
there is sparse evidence to support it. An unpublished national
questionnaire in the Netherlands revealed that 4 institutions apply
a boost to enlarged LLNs. Three institutions apply a simultaneous
integrated boost (SIB; a differential dose per fraction to a specific
target volume compared to the elective target volume during the
same treatment session) of 2.4Gy over 25 fractions to clinically
suspicious LLNs. In 1 institution, a SIB of 2.15Gy over 28 fractions
is administered if there are multiple internal iliac LLNs or if the
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LLNs will not be surgically removed. Only 2 studies have reported
on dose-escalation, both with very small patient cohorts. The first
study provided an additional boost to clinically positive LLNs of
54.0-59.4Gy at 1.8Gy/fraction, while the second study delivered
53.48-60.2Gy in 27-30 fractions (1.8-2.15Gy/fraction) to clini-
cally suspicious LLNs. 48 , 49 Both found similar local-control rates for
patients who did and did not receive a boost. Therefore, until more
evidence is available, the advantages of dose-escalation for enlarged
LLNs remains therefore questionable. 

Surgery 

The traditional surgical standard of care for rectal cancer is
according to the principle of total mesorectal excision (TME).
However, surgical options can depend on the response and/or
staging of the rectal tumor and (lateral) lymph nodes. Patients
with (very) early disease may be treated with local excision using
minimally invasive techniques with preservation of the rectum.
Similarly, patients who have a cCR after (C)RT may first proceed
in a “Watch & Wait” trajectory with intensive surveillance. 36 TME
can be performed for primarily resectable disease or after (C)RT for
locally advanced disease with favorable response without cCR. In
patients with persistent mesorectal fascia involvement or ingrowth
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in surrounding structures/organs, a “beyond-TME” approach, such
as a pelvic exenteration, is indicated. 

LLNs are not routinely removed during surgery, although there
are indications that this may be beneficial for certain patients.
Various studies have considered when it is necessary to remove
LLNs, however, clear international recommendations are lacking.
In various Eastern studies, where neoadjuvant treatment is not
routinely performed, the primary size of LLNs is often used as
indication of involvement. 6 , 50 , 51 Sizes ranging from 5-10 mm are
mentioned as thresholds for performing an LLND. 6 , 8 , 50 , 52 Histo-
logic examination of LLNs removed during LLND reveal metas-
tases in 37.3%-75.0%. 52-57 Figures for the incidence of LLN metas-
tases are scarce in Western patients, as LLNDs are rarely performed.
Evidence focuses therefore primarily on LLR rates, instead of
pathologically proven LLNs. The administration of neoadjuvant
(C)RT also makes the selection more complex, due to the possi-
bility of downsizing. Several studies have found that LLNs remain-
ing ≥5 mm after (C)RT were “high-risk” with LLR rates up to
50%. 3 , 5 , 7 , 13 , 34 

Surgical Technique 
A formal LLND removes all tissue within the lateral compart-

ments following anatomical borders. The ureter and inferior
hypogastric nerve-plexus are visualized and retracted medially to
ensure they are separated from the operating field, after which all
tissue can be dissected. 

There are two lateral compartments, the internal iliac, and the
obturator compartment (see Figure 1 A). These compartments are
divided by the lateral border of the primary trunk of the internal
iliac artery. The obturator internus muscle forms the lateral border
of the dissection and the ureterohypogastric fascia forms the medial
border. If necessary, all branches of the internal iliac artery can be
dissected, allowing for the complete removal of lymphatic tissue.
The surgical division between the compartments is vertical, follow-
ing the position of the main trunk of the internal iliac artery. The
Lateral Node Consortium found that performing a formal LLND
for persistently enlarged LLNs resulted in a significant decrease in
the LLR rate after 5 years (from 52% to 8% 

9 ). 

Which Technique to Use? 
Some surgeons will perform a LLND together with the urologist

or gynecologist as they often have more experience with this proce-
dure. However, urologists and/or gynecologists usually dissect the
obturator and external iliac lymph nodes, while the most oncolog-
ically important lymph nodes in rectal cancer, the internal iliac
nodes, are left behind. 58 , 59 

Other institutions may only remove individual LLNs, without
removing the entire compartment, known as “node-picking.” This
approach does not follow general oncological principles, ignor-
ing potential micro-metastatic involvement, extracapsular growth
or (lympho-)vascular invasion that may result in tumor spillage or
residual disease. Furthermore, this technique poses challenges, such
as the correct identification of the LLN. Extraction may also be
complex due to excessive fibrosis after radiotherapy with a risk of
damaging the hypogastric plexus while searching for the LLN. Two
studies with very small populations, found node-picking to be an
ineffective treatment for enlarged LLNs with a 3-year LLR rate of
50%. 8 , 60 

Differences in Terminology 

An awareness of the various protocols and interpretations within
each discipline is essential in supporting effective multidisciplinary
collaboration and treatment. An important aspect is the under-
standing of each specialty’s terminology. According to guidelines
and references, radiology, radiation oncology, and surgery currently
adhere to differing interpretations of the borders of the lateral
compartments. While radiation oncology guidelines present the
lateral compartments as being located ventral and dorsal to each
other, the surgical interpretation adheres to a vertical separa-
tion, with compartments located medial and lateral to each other
( Table 1 ) ( Figure 3 ). The anatomical borders of the lateral compart-
ments are not defined in an official guideline for radiologists. 

Results from Steup et al. 1 refer to obturator LLNs which were
surgically removed. These “obturator” lymph nodes were then used
to discover patterns of recurrence; however, surgical, and radio-
therapy interpretations of this location may have differed. While
surgeons most likely meant the obturator compartment described
by Ogura et al. 9 , radiation oncologists may have interpreted this
as the obturator or “anterior” compartment described by Valen-
tini et al. 42 ( Table 1 shows how these two compartments differ
anatomically from each other). This difference may be under-
standable when considering each specialty; radiation oncologists
define compartments based on a risk-profiles and lymphatic spread,
not necessarily including an entire anatomical compartment which
surgeons consider during formal dissection. However, while current
techniques do not necessarily need to change, an understanding is
essential for effective daily practice. 

Recommendations 

General 
 LLNs should be defined as clinically suspicious if enlarged ( ≥ 7

mm, SA) and located in the internal iliac or obturator compart-
ment, regardless of other features. 

 (Suspicious) LLNs should be discussed during multidisciplinary
meetings (MDTs) with all relevant disciplines present whereafter
a suitable treatment plan can be made. 

Radiology. 

 To accurately report LLNs, the MRI should include: 
◦ High resolution T2-weighted images to study the morphol-

ogy of LLNs (slice thickness ≤ 3 mm, 23 plane resolution of
± 0.6 × 0.6 mm 

61 ). 
◦ At least 1 sequence with a large FOV to evaluate the

lateral compartments and all relevant LLN stations (cover-
ing the craniocaudal plane from the promontory to anal
canal). 

 The presence or absence of LLNs should always be reported, along
with the SA (in mm), and in which anatomical compartment the
LLN is situated. 

 An (additional) MRI-series which is not angulated according to
the tumor axis, but a standard axial plane similar to those often
Clinical Colorectal Cancer June 2022 85 
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Figure 3 Anatomical borders of the lateral compartments. Radiation oncology versus surgical definitions for lateral 
compartments (left to right in caudal progression). Green: surgical obturator compartment. Blue: surgical internal iliac 
compartment. Red: radiation oncology obturator compartment. Purple: radiation oncology internal iliac compartment 
(Color version of the figure is available online.) 
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86 
used in visual atlases, could be considered for a consistent evalua-
tion of LLNs. 

 Visual atlases may help radiologists accurately define lateral
compartments and decrease heterogeneity during reporting. 9 , 20

According to the surgical atlas by Ogura et al., 9 the lateral border
of the main trunk of the internal iliac artery should be used
as anatomical border between the internal iliac and obturator
compartments ( Figure 1 ). 

 Annotated “key images” displaying the suspicious LLN(s) are
strongly recommended as a visual guide for other specialists. 

Radiation Oncology. 

 LLNs in curative cases should be considered locally advanced
disease and treated with CRT, or a form of TNT. 
Clinical Colorectal Cancer June 2022 
 An MRI, preferably non–angulated, should be used for delin-
eation to ensure a reliable match with the planning-CT. 

 Clinically involved LLNs should lead to bilateral LLN involve-
ment in the CTV, with individual nodal-GTV per LLN to allow
for tracking. 

 In adherence to the international guidelines by Valentini et al., 42

at least the “posterior” compartment should be delineated for
all “high-risk” patients ( Table 1 ). The additional delineation of
the “anterior” compartment is dependent on cT4, N2, inter-
nal sphincter involvement or presence of suspicious posterior
LLNs. 

 In the presence of lateral lymph nodes, the upper border of the
mesorectal CTV should be at the level of S1-S2. Inclusion of
other areas (such as inguinal regions) are not be dependent on the
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posterior/anterior compartments but according to tumor defining
aspects (see Valentini et al. 42 ). 

 Preferably, radiotherapy should be delivered using IMRT or
VMAT to ensure complete coverage of lateral compartments with
limited treatment-related toxicity. 

 There is presently insufficient evidence for a boost on LLNs. 

Reassessment after preoperative treatment. 

 Restaging should be performed after neoadjuvant treatment and
discussed during MDT meetings. 

 Surgical decisions should be based on the response of LLNs: 
◦ Current evidence infers that internal iliac LLNs > 4 mm (SA)

and obturator LLNs > 6 mm (SA) after (C)RT benefit from
LLND surgery. 

 Patients with LLNs who experience a clinical complete remission
(cCR) of both the primary tumor and LLNs after chemoradia-
tion should be carefully assessed with MRI and undergo frequent
follow-up. 

Surgery. 

 Current evidence supports LLND to be the most effective treat-
ment strategy for persistently enlarged LLNs after (C)RT. 

 An LLND following pre-defined anatomical borders allows for
the removal of all lymphatic tissue from the obturator and inter-
nal iliac compartments in a nerve-sparing manner. Unilateral or
bilateral LLNDs are possible. 

 The advisement of TME + LLND surgery should be readdressed
for patients who display regrowth of the primary tumor and LLNs
after a cCR. 

 LLND should be performed in expert tertiary centers to ensure
high surgical quality and limit morbidity. 

 The scarce evidence available suggests node-picking to be insuffi-
cient to decrease LLR rates. 

The Future 

Current evidence for selective LLNDs for persistently enlarged
LLNs are based on retrospective cohorts. The international prospec-
tive LaNoReC study includes all patients with rectal cancer and
at least 1 LLN ≥ 7 mm (SA). These patients receive standardized
(C)RT and all MRI-images and irradiation delineations are centrally
reviewed by experts. Patients with persistently enlarged LLNs after
(C)RT ( > 4 mm SA internal iliac or > 6 mm SA obturator) are
advised to undergo a LLND (Figure 4). The primary objective is to
reduce the LLR rate to < 6%. 

Conclusion 

The risk of developing an LLR is significantly increased in the
presence of malignant LLNs. The 3 specialties involved in lateral
nodal disease - radiology, radiation oncology and surgery – appear to
hold different anatomical interpretations of LLNs, which can result
in challenging communication. By presenting the current evidence
as well as providing recommendations per specialty, this review aims
to facilitate multidisciplinary collaboration, and increase interna-
tional consensus. 
Ultimately, a systematic search for LLNs is warranted with
specific attention for primary- and restaging sizes and anatomical
locations. Neoadjuvant treatment is recommended, and when LLNs
remain persistently enlarged, a formal LLND within anatomical
boundaries should be considered. 
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