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Abstract
Objectives Enlarged lateral lymph nodes (LLNs) are associated with increased (lateral) local recurrence rates. Size and anatom-
ical location should therefore always be reported by radiologists and discussed during multidisciplinary meetings. The objective
was to investigate how often LLNs are mentioned in MRI reports in a tertiary referral centre.
Methods A single - centre, retrospective study of 202 patients treated for primary rectal cancer between 2012 and 2020, with at
least a T2 tumour located within 12cm of the anorectal junction. The radiology reports were written by 30–40 consultant
radiologists. MRI scans were independently re-assessed by an expert radiologist. The primary outcome was how often the
presence or absence of LLNs was mentioned in the initial report.
Results Primary MRI reports explicitly mentioned the presence or absence of LLNs in 89 (44%) cases. Of the 43 reports with
present LLNs, only one (1%) reported on all features such as size, location or malignant features. Expert review revealed 17
LLNs which were ≥ 7 mm (short-axis); two of these were not mentioned in the original reports. In 14/43 (33%) cases, LLNs were
discussed during the primary multidisciplinary meeting, while 17/43 (40%) restaging MRI reports failed to report on the
previously visible LLN. Reporting LLNs increased significantly with higher N-stage (p = .010) and over time (p = .042).
Conclusions Though improving with time, there is still limited consistency in reporting LLNs. Only 44% of primaryMRI reports
mentioned LLNs and relevant features of those LLNs were seldomly reported. Given the importance of this information for
subsequent treatment; increased awareness, proper training and the use of templates are needed.
Key Points
• Comprehensive reporting of lateral lymph nodes in primary MRI reports was limited to less than 50%.
• Lateral lymph nodes are not always discussed during primary multidisciplinary meetings or mentioned in restaging reports.
• Improvements in the awareness and knowledge of lateral lymph nodes are needed to ensure adequate multidisciplinary
treatment decisions.
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Abbreviations
CRT Chemoradiotherapy
LARC Locally advanced rectal cancer
LLN(s) Lateral lymph node(s)
LLND Lateral lymph node dissection
LLR Lateral local recurrence
LR Local recurrence
MDT Multidisciplinary team
MRI Magnetic resonance imaging
TME Total mesorectal excision

Introduction

Magnetic resonance imaging (MRI) is uniformly considered
the primary imaging modality for diagnosis and staging of
(locally advanced) rectal cancer (LARC) [1–5]. For patients
with mid- to low-LARC staged as at least cT3+ or N+, the
universally accepted standard treatment is neoadjuvant
(chemo)radiotherapy ((C)RT) followed by a total mesorectal
excision (TME) [6]. This combination has reduced the 5-year
local recurrence (LR) rate to 5–10% [7–9].

Low LARCs have an increased chance of spreading to
lymph nodes located in the lateral pelvic compartments,
lateral lymph nodes (LLNs), which are not resected dur-
ing TME surgery [8, 10]. Nodal imaging research has
until now, primarily focused on mesorectal lymph nodes,
where data suggests that size alone has limited sensitivity
and specificity. Hence, additional malignant features, such
as internal heterogeneity, round shape and an irregular
border, were added to size to increase diagnostic accuracy
[11, 12]. However, recent evidence suggests that LLNs
behave differently compared to mesorectal lymph nodes.
An international retrospective study, including 1216 pa-
tients with MRI re-review, has shown that approximately
16% of patients with low LARC have an enlarged LLN
(≥ 7 mm short-axis) on the primary MRI [13]. In that
study, size and anatomical location of LLNs on primary
and restaging imaging were significantly related to an
increased LR risk. LLNs with a primary size of ≥ 7 mm
had a 5-year lateral LR (LLR) rate of 19.5%. Those lo-
cated in the internal iliac compartment which remained
> 4 mm after (C)RT had a 5-year LLR rate of 52.3%.
Obturator LLNs > 6 mm on the restaging MRI had a
17.8% 5-year LLR risk. Remarkably, morphological
criteria were not found to be associated with these in-
creased LLR rates [13]. These findings are supported by
other studies in which LLNs ≥ 10 mm result in a 5-year
LR rate of 30–40% [14–17]. These results emphasise that
size and anatomical location of LLNs, and not morpho-
logical criteria, significantly influence the (L)LR risk.

A lateral lymph node dissection (LLND) can be performed
in an attempt to reduce the lateral LR risk [14, 18, 19]; a

procedure in which all lymphatic tissue is removed from the
lateral compartments. Ogura et al [13, 20] found that perform-
ing an LLND in cases of persistently enlarged LLNs de-
creased the 5-year LR rate from 20–53% to 5–8%. This pro-
cedure is, however, not without risks of urinary and/or sexual
dysfunction [14, 21–24]. Performing an LLND should there-
fore be based on the selection of ‘high-risk’ patients for whom
the benefits of an LLND outweigh the risks.

Considering the significance of enlarged LLNs for in-
creased LR rates, it is important to ensure sufficient awareness
among all involved disciplines. Radiologists are the first to
report the presence of LLNs to the multidisciplinary team
(MDT) and it is vital that important characteristics, such as
size and anatomical location, are examined during the diag-
nostic phase. The latest European Society of Gastrointestinal
and Abdominal Radiology (ESGAR) consensus guidelines
(2016) and the guidelines from the Society for Abdominal
Radiologists (2018) both state that LLNs should be mentioned
in MRI reports [2–4]. Furthermore, reporting of LLNs during
MDT meetings is also essential to ensure appropriate decision
making [5], considering that both radiation-oncologists and
surgeons rely on radiology reports to develop their treatment
plans after the MDT meeting.

This study aimed to evaluate how often radiologists explic-
itly stated the presence or absence of LLNs in primary and
restaging MRI reports for patients with rectal carcinoma.

Materials and methods

This study was approved by the medical ethics review board
of Amsterdam UMC, location VUmc. Eligible patients were
sent a letter describing the study and given the opportunity to
opt out. Patients who had died before the study commenced
were automatically included in the cohort.

This retrospective cohort study reviewed 322 patients who
were treated for primary rectal carcinoma between January
2012 and December 2020 in Amsterdam UMC, location
VUmc. All tumours with the possibility of spreading to the
lateral compartments (≥ T2) and limited to within 12cm of the
anus (as defined on MRI) were included. This broader selec-
tion than only ‘LARC’ helped ensure that all possible LLNs
could be included. During the original review, all series and
planes (axial, coronal and sagittal) were used. Patients with
synchronous distant metastases, recurrent disease or without
available MRI images/reports were excluded.

MRI reports were screened (TCS and YFLR) to determine
if the radiologist mentioned the presence or absence of LLNs.
Approximately 30–40 different radiologists had written these
original reports. The reports were evaluated according to a
predetermined list of terms associated with LLNs, such as
extra-mesorectal, para-iliac, or lateral (Appendix 1).
Ambiguous terms were evaluated by the researchers; if it
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was unclear whether mesorectal or LLNs were implied (e.g.,
locoregional), these were not considered as explicitly
reporting on LLNs.

If an LLN was mentioned, the following characteristics
were also extracted from the reports: short-axis size (in mm),
anatomical compartment, malignant features (internal hetero-
geneity, irregular border, shape) and whether the LLN was
considered suspicious. Whether and how these characteristics
were reported was translated into an ‘overall score’. This over-
all score is a description of the total number of characteristics
which were mentioned. For all cases, the primary MDT re-
ports stored in electronic patient files were also reviewed to
examine whether LLNs were discussed there.

The MRI scans for all 202 patients were presented for ex-
pert re-review by an expert abdominal radiologist specialised
in rectal cancer and lateral lymph nodes (8 years of experi-
ence), who independently scored the images. The short-axis
size and anatomical location of LLNs were recorded accord-
ing to definitions adhered to by Ogura et al [13] (Figs. 1A, B
and 2A, B)

Statistical analyses were conducted using SPSS Statistics,
version 26.0 (SPSS). The primary outcome was how many
reports mentioned the presence or absence of LLNs.
Secondary outcomes were which characteristics were men-
tioned, how many restaging reports mentioned LLNs and the
incidence of LLNs identified during expert re-review com-
pared to the original reports. All categorical data is presented
as n and percentages. Continuous variables are presented as
means with standard deviation. Chi-Squared test and Fisher’s
exact tests were performed.

Results

A total of 202 patients were included for evaluation. Two
patients opted out of the study (Fig. 3). Baseline characteris-
tics are displayed in Table 1. Of the included patients, 126
(62.4%) were male with a mean age of 65.6 (SD 11.8) years.

Primary MRI-reports

The presence or absence of LLNs was mentioned in 89/202
(44%) primaryMRI reports. In 43/89 (48%) cases, LLNs were
reported as present, while the remaining 46/89 (52%) were
reported as absent. For the 43 cases with present LLNs, 36
(84%) also mentioned a short-axis size, 15 (35%) an anatom-
ical location and 11 (26%) stated the presence or absence of
malignant features. When only considering cT3/4 tumours, or
those located < 8 cm from the anorectal junction, rates of
reporting LLNs were similarly low, 43% and 45%
respectively.

Varying terms were used to describe LLNs: 33% reported
‘extra-mesorectal lymph nodes’, 32% ‘para-iliac’, 25% ‘out-
side the mesorectal fascia’, 5% ‘lateral lymph nodes’ and 5%
as ‘lymph nodes in the obturator area’.

On the basis of the information gathered from the reports to
determine an ‘overall score’, only one (1%) included informa-
tion about the size (short-axis), anatomical location, the pres-
ence or absence of malignant features and whether or not the
LLN was suspicious. The other 42 reports described varying
degrees of these characteristics (Table 2).

Restaging MRI-reports

Half of the included patients (101/202, 50%) also un-
derwent a restaging-MRI. In these reports, 34/101 (34%)
mentioned the presence or absence of LLNs, of which
17/34 (50%) were reported as present. The SA size was
mentioned in 13/17 (77%), anatomical location in 5/17
(29%) and 3/17 (18%) stated the presence or absence of
malignant features.

For nine patients, an LLN was mentioned in the re-
staging report, but not in the primary report. In 17/43
(39.5%) cases where an LLN was described as present
on the primary MRI, no mention was made in the re-
staging report (Table 3).

Fig. 1 A, B Axial T2-MRI with
colour atlas overlay depicting the
lateral compartments. A Red—
external iliac compartment,
green—obturator compartment,
blue—internal iliac compartment,
orange spot—internal iliac artery,
of which the lateral side of the
main trunk forms the border be-
tween the obturator and internal
iliac compartments. B Lateral
lymph node, indicated with
a yellow arrow

European Radiology (2022) 32:6637–6645 6639



Expert re-examination

For 188/202 patients, the images were re-examined.
Fourteen cases were considered too poor to re-assess
(10/14 were old scans from 2012/2013 and 4/14 due to
artefacts from prosthetics). Enlarged LLNs (≥ 7 mm) were
present in 17/188 (9%) patients. For two of these patients
(2/17, 12%), the presence of LLNs was not mentioned in
the primary reports. In the first case, nothing was

mentioned in the report and for the second case ‘no lateral
lymph nodes present’ was stated.

For the 15 cases where the anatomical location of an LLN
was described, an agreement between expert re-review and
primary report was only found in 2/15 (13%) cases. In the
remaining cases, contradictory compartments were found.
Five restaging cases mentioned an anatomical compartment,
but for all five, expert re-review stated a different compart-
ment compared to the original report.

Fig. 2 A, B Two examples of an enlarged and suspicious lateral lymph
node on axial T2-MRI. Left (A): enlarged lateral lymph node (green
arrow) located medial of the main trunk of the internal iliac artery and
is therefore located in the internal iliac compartment. Right (B): enlarged

lateral lymph node (green arrow) located caudal of where the main trunk
of the internal iliac artery exits the pelvis and is therefore located in the
obturator compartment

Fig. 3 Study flowchart
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Influences on reporting

No significant correlation was found between the tumour (T)-
stage and mentioning LLNs on the primary MRI report (p =
.0495). A significant association was found for the N-stage;

for those with a cN0-stage, 33.3% mentioned LLNs, while
this was 52.2% for patients with a cN2-stage (p = 0.008).
The height of the tumour did not influence how often LLNs
were reported; for tumours < 8 cm versus 8–12cm, LLNswere
reported as present/absent in 45% and 40% of cases respec-
tively (p = 0.595). Based on the publication dates of the
ESGAR and SAR guidelines, the incidence of reporting
LLNs was examined according to time. This was 38% in
reports before 2017 but increased to 52% from 2018 onwards
(p = 0.042).

Reports vs. primary MDT-meeting

Primary MRI reports described 43 patients with LLNs; 11/43
(26%) were also mentioned in MDT reports and described as
suspicious. Three of these 11 LLNs (27%) were also suspi-
cious in the radiology report, while the remaining eight cases
were not suspicious according to the radiology report.

Another 3/43 (7%) were reported as not suspicious in the
MDT report. For the remaining 29 cases, the LLN from the
MRI report was not stated in the MDT report. Five of these 29
patients (17%) had an LLNwhich was described as suspicious
in the primary MRI report.

Oncological outcomes

Patients had a median follow-up time of 45 months
(interquartile range 32–53 months) and 37 patients died dur-
ing this period (18.3%). Thirty patients (14.9%) developed
metachronous distant metastases.

LR occurred in 14 patients (6.9%) of which 3 were a lateral
LR. For the first of these three cases, the LLN (12 mm left
internal iliac) was mentioned in both the MRI - and
MDT-reports. Patient underwent CRT after which the LLN
was 9 mm. TME surgery (R0 resection) and left ‘node-picking’
followed. Two years later, an LLR formed in the left lateral
pelvis. For the second patient, the LLN (7 mm left internal iliac)
was also mentioned in both the MRI and MDT reports. After
CRT (restaging: 6mm), the patient underwent TME surgery (R0
resection). Five years later, the patient developed a left LLR.

The LLN (8.5mm left internal iliac) of the third patient was
not mentioned in the primary, restaging or MDT reports.
Patient underwent CRT after which the LLN was still 8.5
mm, and an abdominoperineal resection followed (R0 resec-
tion). One year after surgery, a left LLR developed.

Discussion

To our knowledge, this is the first study to investigate how
often LLNs are mentioned in radiology reports and the results
demonstrate significant underreporting. In less than half of the
primary MRI reports, the presence or absence of LLNs was

Table 1 Baseline characteristics

N (%)

Gender: male (%) 126 (62)

Age in years (mean, SD) 66 (12)

BMI (mean, SD) 25 (4.5)

ASA performance score: ASA 1–2 (%) 147 (73)

Previous pelvic surgery (%) 21 (10)

Previous malignancy (%) 31 (15)

Mean height of tumour from landmark in cm (SD)

Anal verge 11.0 (0)

Anorectal junction 4.2 (3.3)

Ab ano/ani 5.2 (3.4)

Dentate line 1.8 (2.2)

Sphincter complex 3.1 (4.0)

Overall mean height 4.6 (3.5)

Clinical T-stage (%)

Total cT2 41 (20)

Total cT3 121 (60)

cT3a 19 (9)

cT3b 38 19)

cT3c 10 (5)

cT3d 6 (3)

cT3 without specification 48 (24)

Total cT4 40 (20)

cT4a 8 (4)

cT4b 7 (4)

cT4 without specification 25 (12)

Clinical N-stage (%)

N0 87 (43)

N1 76 (38)

N2 39 (19)

Positive mesorectal fascia (%)

Yes 67 (33)

No 135 (67)

Neoadjuvant treatment (%)

None 52 (26)

Short-course radiotherapy 74 (37)

Chemoradiotherapy 76 (38)

Operation (%)

Local excision 25 (12)

Total mesorectal excision 104 (52)

Abdominal perineal resection 54 (27)

Proctocolectomy 1 (0.5)

Other 17 (8)

European Radiology (2022) 32:6637–6645 6641



reported. Even less mentioned whether the enlarged LLN was
present or absent in the restaging report. Furthermore, high
variability was found for reporting important characteristics,
with only 19% mentioning whether an LLN was considered
suspicious or not and only 1%mentioning size and location as
well as morphological criteria. Additionally, significant differ-
ences were found in the classification of anatomical compart-
ments during expert re-review. In only 13% of primary cases,
and in none of the restaging cases, consensus was observed
between expert re-review and the primary report. Together,
these results suggest a significant void in knowledge concern-
ing LLNs, which needs to be addressed.

The results indicate not only limited awareness but also
discrepancies between the original reports and expert re-re-
view. Both of these facts may be explained by the fact that
the majority of study participants are from before 2018, during
which literature discussing LLNs was scarce. Since then, one
article has published a colour atlas describing the exact bor-
ders of the lateral compartments [20] and other studies
discussing LLNs have appeared. This growth in knowledge
may have helped increase awareness, which is supported by
the fact that this study also found a significant increase in
reporting after 2018 compared to earlier years. Another im-
portant detail is that, until publication of a colour atlas by

Ogura et al [20], there was no definitive guideline for the
classification of lateral compartments and their anatomical
borders. While the expert re-review specifically followed the
outline of anatomical borders displayed in the colour atlas, the
original reports would have been based on personal experi-
ence, allowing for vast discrepancies when comparing the
two.

It is furthermore important to discuss the oncological im-
plications of this study. For one of the three LLRs in this
cohort, LLNs were not mentioned in primary, restaging or
MDT reports and an LLR occurred just one year later.
Another underwent ‘node-picking’, in which only the suspi-
cious area, and not all of the lymphatic tissue, is removed.
Though sparingly investigated, two small retrospective series
of 12 and 30 patients indicate that node-picking is insufficient
in decreasing the LR risk [13, 25, 26]. Furthermore, all three
cases display LLNs larger than the reference values from
Ogura et al, suggesting an increased LR risk requiring addi-
tional treatment [13, 20]. As described in the ‘Introduction’
section, an LLND may be essential if LLNs remain enlarged
after CRT. It is therefore important to reflect not only on the
necessity for correct reporting and communication, but also
ensuring optimal treatment as a result of this improved
awareness.

Table 2 Primary MRI reports and overall scores

N (%)

Presence or absence of LLN mentioned 89/202 (44)

Present 43/89 (48)

Absent 46/89 (52)

Features described for present LLNs

Short-axis (SA) size mentioned 36/43 (84)

Compartment mentioned 15/43 (35)

Malignant features mentioned 11/43 (26)

Overall ‘score’ according to the degree of characteristics mentioned

Characteristic(s) mentioned N (%) Examples of text

LLN mentioned, visible, no further characteristics 5/43 (12) An extra-mesorectal lymph node

LLN mentioned, including SA node size 16/43 (37) 7 - mm extra - mesorectal lymph node

LLN mentioned, including location 0 (0) Lymph node in the left internal iliac area

LLN mentioned, including SA node size and location 5/43 (12) 7 - mm lymph node in the left internal iliac area

LLN mentioned, including SA node size and malignant features 5/43 (12) 7 - mm heterogeneous lymph node

LLN mentioned, including SA node size and consequences 1/43 (2) Suspicious 10-mm extra-mesorectal lymph node

LLN mentioned, including location and malignant features 0 (0) Heterogeneous lymph node in left internal iliac area

LLN mentioned, including location and consequences 1/43 (2) Suspicious lymph node in internal iliac area

LLN mentioned, including malignant features and consequence 1/43 (2) Suspicious heterogenous extra-mesorectal lymph node

LLNmentioned, including SA node size, location and malignant features 4/43 (9) 7 - mm heterogenous lymph node in the internal iliac area

LLN mentioned, including SA node size, location and consequences 4/43 (9) Suspicious 7 - mm lymph node in the internal iliac area

LLNmentioned, including SA node size, location, malignant features and
consequences

1/43 (2) Suspicious heterogeneous lymph node of 7 mm in the
internal iliac area
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In recognition of the limited awareness of LLNs in MRI
reports and considering the clinical implications that LLNs
hold [13, 16, 17, 19, 20, 27, 28], this underreporting is sub-
stantial and needs to be addressed. This is especially so when
considering that referring physicians rely on radiology reports
for their subsequent treatment decisions. Education and train-
ing will be essential, while the introduction of templates
should be discussed. A recent study in the UK demonstrated
significant improvements in reporting ‘difficult’ elements of
radiology, such as tumour deposits or extra-mural vascular
invasion, from around 50 to almost 100% after introducing
radiology templates [29]. While they did not specifically in-
vestigate LLNs, it is possible that templates would also im-
prove the reporting LLNs. Although no study has specifically
investigated reporting of LLNs, Sahni et al found that the
proportion of radiology reports classified as ‘optimal’ for rec-
tal cancer staging improved from 38.5 to 70.4% after intro-
ducing templates [30] and another study found similar im-
provements in the quality of reports (scored by independent
panel as 4/10 before and 7/10 after implementing templates)
[31]. One study also found that referring physicians, such as
surgeons, had a preference for structured reports as aid for
their surgical planning (94% preferred structured reports)
[32]. Considering these improvements, the merit of introduc-
ing templates should be considered. Furthermore, training

should be considered for the entire multidisciplinary team,
not only radiologists, given the fact that reportedly present
LLNs were still often not discussed during MDT meetings
[33]. It may further be useful to create clear (international)
guidelines. This would provide an overview of all current
evidence regarding the importance of LLNs, along with pro-
posed terminology to improve communication and clarity,
and detail anatomical borders and short-axis thresholds con-
sidered as suspicious to improve consensus.

Support for improving awareness and reporting might
a l so be found in o the r me thods . Fo r example ,
Bedrikovetski et al found that deep-learning models and
radiomics outperformed radiologists for staging colorectal
cancers (0.91 deep-learning, 0.79 radiomics and 0.64 radi-
ologist) [34]. Alternatively, Minn et al created an algorithm
to highlight errors made in 82,353 radiology reports over a
4-month period [35]. This tool improved complete reporting
and allowed for a quick correction of mistakes, resulting in
an overall reduction of errors. By introducing templates
where it is necessary to complete a section on the
presence/absence of LLNs, together with software that de-
tects incomplete reports, it would become difficult to omit
this necessary information from reports. In this manner, AI
may in the future become essential in supporting and
assisting radiologists in their diagnostic process [36].

Table 3 Restaging MRI reports and overall scores

N (%)

Presence or absence of LLN mentioned 34/101 (34)

Presence 17/34 (50)

Absence 17/34 (50)

Features described for present LLNs

Short-axis (SA) size mentioned 13/17 (77)

Compartment mentioned 5/17 (29)

Malignant features mentioned 3/17 (18)

Overall ‘score’ according to the degree of characteristics mentioned

Characteristic mentioned N (%) Examples of text

LLN mentioned, visible, no further characteristics 2/17 (12) An extra-mesorectal lymph node

LLN mentioned, including SA node size 7/17 (41) 7 - mm extra-mesorectal lymph node

LLN mentioned, including location 0/17 (0) Lymph node in the left internal iliac area

LLN mentioned, including SA node size and location 2/17 (12) 7 - mm lymph node in the left internal iliac area

LLN mentioned, including SA node size and malignant features 1/17 (6) 7 - mm heterogeneous lymph node

LLN mentioned, including SA node size and consequences 0/17 (0) Suspicious 10-mm extra-mesorectal lymph node

LLN mentioned, including location and malignant features 0/17 (0) Heterogeneous lymph node in left internal iliac area

LLN mentioned, including location and consequences 1/17 (6) Suspicious lymph node in internal iliac area

LLN mentioned, including malignant features and consequence 1/17 (6) Suspicious heterogenous extra-mesorectal lymph node

LLN mentioned, including SA node size, location and malignant features 1/17 (6) 7 - mm heterogenous lymph node in the internal iliac area

LLN mentioned, including SA node size, location and consequences 1/17 (6) Suspicious 7 - mm lymph node in the internal iliac area

LLN mentioned, including SA node size, location, malignant features and
consequences

1/17 (6) Suspicious heterogeneous lymph node of 7 mm in the internal
iliac area
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There are several limitations related to this study.
Importantly, this study is only able to investigate how many
reports mention the presence or absence of LLNs, which is not
a perfect translation to awareness. It is possible that radiolo-
gists did look for LLNs, so were ‘aware’, but did not write
down their findings, positive or negative. Additionally, the
retrospective design of this study is limiting. There was sig-
nificant heterogeneity present between MRI reports, how the
reports were structured and formulated, and patients had to be
excluded due to missing images and/or reports. This was par-
ticularly so for earlier years, potentially forming a selection
bias. This was also a single-centre study, limiting the number
of cases to investigate and the external validity. A similar,
multicentre study including international centres with larger
cohorts would be interesting.

Conclusion

This study revealed that the presence or absence of
LLNs was mentioned in less than half of the primary
MRI reports in patients treated for rectal cancer between
2012 and 2020 in a tertiary referral centre. Though im-
proving with time, significant underreporting is present,
demonstrating a substantial lack of awareness and
knowledge regarding LLNs. Considering the clinical im-
plications of enlarged LLNs, MRI reports should in-
clude all necessary information. This could be improved
by the introduction of templates and increased knowl-
edge regarding the significance of LLNs for oncological
outcomes.

Appendix 1: Pre-determined list of terms
accepted as referring to LLNs

& Extra-mesorectal
& Lateral lymph nodes
& (Lymph nodes) in obturator area
& (Lymph nodes) in iliac area
& Para-iliac
& Para-obturator
& (Lymph node) along internal iliac artery
& (Lymph node) along external iliac artery
& (Lymph node) along obturator artery
& Outside the mesorectal fat
& Outside the mesorectal fascia
& Outside the mesorectum

Any other terms, such as ‘lymph node’, ‘node’ or ‘regional
lymph node’ were considered ambiguous and not clearly re-
ferring to LLNs.
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