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the inherent advantage of consistently de-
picting the mesorectal fascia and the levator 
muscles, which form the anticipated surgical 
circumferential resection margins in total 
mesenteric excision [9, 10]. Tumor extension 
to within 1 mm of this fascia, infiltration, 
and extension beyond this fascia are predic-
tors of subsequent margin involvement.

The clinical guidelines for neoadjuvant 
therapy vary among countries. According to 
the Danish national guidelines, among the 
indications for preoperative therapy, patients 
with less than 5 mm between the infiltrating 
tumor border and the mesorectal fascia and 
levator muscle are offered preoperative long-
course chemoirradiation therapy [11]. The 
recommendations in these guidelines regard-
ing midrectal T3 tumors are based on work 
by Beets-Tan et al. [12], who found that a tu-
mor-free margin of at least 1 mm can be pre-
dicted with a high degree of certainty when 
the measured distance on MR images is at 
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R
ectal cancer is a common and se-
rious neoplasm. Improvements 
in both the surgical and the on-
cologic management of this dis-

ease implemented during the last 10–15 
years have reduced the incidence of local 
failure and have improved survival [1–5]. 
Among prognostic features, circumferential 
resection margin has emerged as one of the 
most powerful predictors of outcome. Re-
gardless of local stage of the tumor, the pres-
ence of tumor within 1 mm of the surgical 
circumferential margin is predictive of the 
development of local recurrence [6–8].

The surgical circumferential resection 
margin is defined as the surgical cut surface 
of the connective tissues that encases the rec-
tum. Total mesorectal excision requires pre-
cise dissection along the surface of the me-
sorectal fascia to deliver the rectum encased 
by its mesorectum containing all the local 
draining lymph nodes and tumor. MRI has 
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OBJECTIVE. The purpose of this study was to evaluate the reproducibility of measure-
ments of minimal distance from an invasive tumor to the anticipated circumferential resec-
tion margin in prediction of depth of extramural tumor spread in patients with rectal cancer.

MATERIALS AND METHODS. Images from 168 consecutive pelvic MRI examina-
tions of patients with rectal cancer were evaluated by radiologists at five imaging centers, by 
two expert reviewers, and by a resident. For each tumor, the minimal distance from the tu-
mor to the circumferential resection margin and the maximum extramural tumor spread were 
evaluated by the observers. Tumors were classified into early (≤ 5 mm invasion) and advanced 
(> 5 mm invasion), and margin status was evaluated at the 1- and 5-mm levels.

RESULTS. There was good to very good agreement in classifying tumors as early and 
advanced (κ = 0.65–0.87), moderate to good agreement concerning circumferential resection 
margin status at the 1-mm level (k = 0.51–0.76), and fair to good agreement concerning cir-
cumferential resection margin status at the 5-mm level (k = 0.37–0.70). It was significantly 
easier to obtain agreement on the division into early and advanced tumors than on margin sta-
tus at the 5-mm level for both the hospitals (p = 0.043) and the resident (p = 0.024).

CONCLUSION. Measurements of extramural tumor spread are more reproducible 
among different observers than are 5-mm distance measurements to the anticipated circum-
ferential resection margin. This factor should be taken into account in the preparation and 
implementation of guidelines for neoadjuvant therapy for rectal cancer.

Ginnerup Pedersen et al.
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least 5 mm, and to some extent on the pub-
lications on survival and circumferential re-
section margin by Wibe et al. [7].

Preoperative neoadjuvant therapy is more 
effective and less toxic than postoperative 
therapy but necessitates accurate preopera-
tive tumor staging for selection of patients 
who may benefit from neoadjuvant oncologic 
treatment [13, 14]. The Magnetic Resonance 
Imaging and Rectal Cancer European Equiv-
alence (MERCURY) study [15, 16] showed 
that the status of the mesorectal fascia, rep-
resenting the anticipated circumferential re-
section margin, and the depth of extramural 
tumor spread can be predicted with high ac-
curacy with pelvic MRI, pathologic exami-
nation being the standard. Hence, a clear 
margin can be predicted at a 1-mm level with 
a specificity of 92% (≥ 1 mm to mesorectal 
fascia indicating clear; < 1 mm, involved or 
threatened).

Tumors with 5 mm or less of extramu-
ral spread regardless of node status have an 
85% cancer-specific survival rate compared 
with poorer-prognosis tumors with more 
than 5-mm spread, which have only a 54% 
5-year cancer-specific survival rate [17]. The 
MERCURY group also investigated mea-
surements of extramural spread compared 
with pathologic results and found that the 
mean difference between measurements was 
so small that it was considered equivalent. 
Depth of spread has been validated as an im-
portant prognostic indicator [17–20]. The re-
producibility of these measurements among 
radiologists has not been validated.

In this study we aimed to evaluate in a 
clinical nonexpert setting the reproducibili-
ty of two important prognostic staging mea-
surements at pelvic MRI of patients with 
newly diagnosed rectal cancer, namely, the 
minimal distance from the invasive tumor to 
the circumferential resection margin and the 
predicted depth of extramural tumor spread.

Materials and Methods
This study was approved as a quality assurance 

project by the local ethics committee. According to 
Danish law, there was no requirement for informed 
oral or written consent from the patients. The study 
was approved by the Danish Data Protection Agen-
cy pursuant to the Danish act on storage and pro-
cessing of personal data. In West Denmark, preop-
erative pelvic MRI of patients with rectal cancer 
has been routinely performed since 2001 and, ac-
cording to the Danish national guidelines, has been 
mandatory in the workup of rectal cancer since 
2002. Two million people reside in West Denmark, 

and in approximately 360 cases of rectal cancer 
are diagnosed annually this region [21].

Audit 
In 2007, as part of a multidisciplinary develop-

ment program in West Denmark, a clinical audit of 
6 months’ duration was undertaken at the five im-
aging centers performing rectal MRI in the region. 
The evaluation included observations of image 
quality and reporting and interpretation of the tu-
mors in periods 3 months immediately before and 3 
months immediately after a multidisciplinary team 
development course on rectal cancer [22].

During the course, internationally recognized 
specialists lectured on topics of multidisciplinary 
relevance. In total, 31 radiologists attended, and 
13 regularly performed pelvic MRI on rectal can-
cer patients. The radiologists attended an imaging 
workshop with practical cases and discussed tech-
nical performance, sequences, MRI pelvic anat-
omy, MRI T and N classification, and pitfalls in 
rectal MRI. At the workshop, minimal require-
ments in the final MRI report were discussed, and 
a pro forma template for new diagnoses of rectal 
cancer was introduced with the recommendation 
that it be used systematically after the course. A 
written imaging protocol tailored to the equip-
ment used in the relevant departments was given 
as handout material [23] with advice to implement 
it locally if not already in use. The course was spe-
cifically for radiologists and was conducted by one 
of the authors, who had more than 10 years of ex-
perience in pelvic MRI and who had delivered nu-
merous workshops internationally and in the Unit-
ed Kingdom. An overview of the equipment and 
sequences used in this study appears in Table 1. 
The examinations were performed with 1.5-T sys-
tems (Philips Healthcare, Siemens Healthcare, 
GE Healthcare) with a phased-array pelvic coil or 
cardiac coil with the patient in the supine position. 
The use of antispasmodics was optional.

The team development course was followed 
by onsite visits to each department by two of the 
authors. At these onsite visits, the authors par-
ticipated with the local staff (physicians and ra-
diographers) in imaging of rectal cancer patients 
to ensure correct implementation of the imaging 
protocol. Consecutive pelvic MRI examinations 
of patients with newly diagnosed, biopsy-proved 
rectal cancer were evaluated by the radiologists 
at the five centers performing rectal MRI in West 
Denmark, by two expert reviewers with more than 
14 years of practical and scientific experience with 
pelvic MRI for rectal cancer, and by a second-
opinion reviewer, who was a resident with a spe-
cial interest in rectal MRI.

For each tumor, the minimal distance in millime-
ters to the mesorectal fascia or levator muscle from 

the infiltrating border of the main tumor and the 
maximum extramural spread of tumor outside the 
lamina muscularis propria in millimeters were eval-
uated by the observers and reported on specifically 
developed audit pro forma templates. At the hospi-
tals, the evaluation was performed at PACS work-
stations (HP Workstation xw6000, Hewlett Packard; 
Impax software, Agfa Healthcare). The evaluations 
by the expert reviewers and the second-opinion re-
viewer were performed with PCs (E-Film software 
version 3.0, Merge Healthcare; or Univiewer free-
ware temporarily available until 2008).

In total, 168 patients with newly diagnosed rec-
tal cancer who had undergone MRI were includ-
ed in the 6-month period of the audit: 79 patients 
from 3 months immediately before the multidisci-
plinary team development course and 89 patients 
from the 3-month period immediately after the 
course. All these images were evaluated by the 
second-opinion reviewer. The 168 examinations 
were randomly split in two halves, and the two ex-
pert reviewers evaluated 84 examinations each. A 
random sample of 20% of the images (35 patients) 
was evaluated by both expert reviewers so that 
information could be acquired on interobserver 
variation among even very experienced observ-
ers. Only measurements from the hospitals after 
the course (86 patients) were included. The ratio-
nale was that the radiologists had learned to assess 
these tumors and had become familiar with mea-
suring the aforementioned parameters during the 
course and prospectively reported the parameters 
as a consequence of the introduction of the audit 
pro forma template.

Plots and Analysis
Statistical analyses were performed with Sta-

ta software (version 11, StataCorp). The minimal 
distance in millimeters to the mesorectal fascia 
or levator muscle from the main tumor measured 
by the radiologists at the five centers was plotted 
on the x-axis against the corresponding measure-
ments by the expert reviewers on a square root 
scale on the y-axis. Similar plots were made to 
compare the second-opinion reviewer with the 
two expert reviewers, as were plots comparing the 
two expert reviewers against each other.

Two distances to the mesorectal fascia and le-
vator muscle were evaluated, namely, less than 
5 mm to the muscle and less than 1 mm to the 
fascia. This distance was regarded as the threat-
ened or involved margin. The results were ana-
lyzed, and 5 mm or greater and 1 mm or greater 
were considered to represent clear margins. The 
1-mm limit reflected the clinically relevant cutoff 
point for allocation to neoadjuvant therapy in many 
countries and has good correlation to margin sta-
tus at pathologic examination [15]. In Denmark, 
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the 5-mm cutoff point is considered on the basis of 
work by Beets-Tan et al. [12] to be the clinically rel-
evant cutoff point for T3 tumors in the midrectum.

On the basis of the measurement of maximum 
extramural tumor spread in millimeters, the tu-
mors were divided into early (maximum extramu-
ral tumor spread, ≤ 5 mm) and advanced (maxi-
mum extramural tumor spread, > 5 mm) [17].

Interobserver agreement on dividing tumors 
into early and advanced and margin status into in-
volved or threatened or clear was calculated as ex-
act agreement. Kappa statistics were interpreted 
as follows: < 0.2, poor agreement; 0.21–0.4, fair; 
0.41–0.6, moderate; 0.61–0.8, good; 0.81–1.00, 
very good agreement.

The McNemar test for dependent samples was 
used to compare agreement on margin status (1- 
and 5-mm levels) and extramural spread for the 
observers. Values of p were calculated in the sub-
samples of patients in whom both relevant mea-
surements of spread and distance to the circumfer-
ential resection margin were documented by the 
observers (e.g., distance to circumferential resec-
tion margin was not reported for T2 tumors, tu-
mors in the anal canal, and anterior tumors in the 

upper rectum). A value of p < 0.05 was regarded 
as significant [24].

Results
The cases of 168 patients were evaluated 

in the 6-month study period. Thirteen con-
sultant radiologists working in five imag-
ing centers were involved in the evaluation 
of these patients. The centers exhibited vari-
ance in caseload (15–53 rectal MRI exami-
nations per center) and number of involved 
radiologists (one to three radiologists per de-
partment) with a mean number of 14 rectal 
MRI examinations per radiologist evaluated 
(range, 5–37 examinations) in the 6-month 
study period. Eighteen percent of the exami-
nations were performed in accordance with 
the imaging protocol (Table 1) before the 
course and onsite visits compared with 74% 
after (p = 0.001) [22]. In total, images from 
48% of the examinations were of satisfactory 
quality. Lack of thin-slice or high-resolution 
T2-weighted images perpendicular to the tu-
mor was the main deficiency in the unsatis-
factory image quality group.

Figure 1 shows plots of the data from the 
group of radiologists at the hospitals versus 
expert reviewers, the second-opinion reviewer 
versus expert reviewers, and first versus sec-
ond expert reviewer with respect to maximum 
extramural tumor spread and minimal dis-
tance from the infiltrating tumor border to the 
mesorectal fascia or levator muscle. The plots 
give an overview of the per-tumor agreement 
between observers regarding circumferen-
tial resection margin and extramural spread. 
In particular, the plot outlining circumferen-
tial resection margin data from the hospitals 
shows a relatively large number of observa-
tions with discordance (gray areas).

Table 2 shows the exact figures with re-
gard to agreement on margin status at the 
1- and 5-mm levels for early and advanced 
tumors and subsamples of tumors in which 
both extramural spread and distance to the 
circumferential resection margin were found 
relevant to report by the involved observers 
(80 for the radiologists at the hospitals, 32 
for the expert reviewers, 162 for the second-
opinion reviewer). There was good to very 

TABLE 1: Intended Imaging Parameters According to Equipment

Parameter

Sequences 1 and 2 (Standard 5-mm Sagittal and Axial Images)
Sequences 3 and 4 (High-Resolution Oblique Axial and  

Coronal Images)

Philips Healthcare Siemens Healthcare GE Healthcare Philips Healthcare Siemens Healthcare GE Healthcare

Sequence TSE TSE FSE TSE TSE FSE

TR (ms) 5080 sagittal, 4018 axial 3000–4000 4000 5362 6590 5100

TE (ms) 132 sagittal, 80 axial 100 110 100 136 85

No. of slices 23 (20 axial) 24 24 16 24 28

Thickness/gap (mm) 5/1 (axial) 5/0 5/0 3/0.3 3 3

Interleaved No Yes No Yes Yes No

Echo-train length 23 8 8 16 8 8

Matrix, phase direction 512 512 512 256 256 256

Matrix, frequency 
direction

370/70% sagittal, 
256/100% axial)

256 288 256/90% 256 256

Phase encoding 
direction

Superior-inferior sagittal, 
anteroposterior axial

Superior-inferior sagittal, 
anteroposterior axial

Superior-inferior 
sagittal, antero-
posterior axial

Foot to head Foot to head Superior-inferior

Field of view (mm2) 250 240 250 160 160 160

Phase 250 240 250

Rectangular FOV 100% 100% 160

Frequency 250 240 250

Foldover Right to left Right to left No phase wrap

No. of acquisitions 3 sagittal, 2 axial 2 2 6 4 4

Flow compensation Yes Yes Yes

Saturation bands Anterior-superior Anterior Anterior None Superior-inferior Superior-inferior

Note—TSE = turbo spin-echo, FSE = fast spin-echo.
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good agreement on the extramural tumor 
spread criterion (κ = 0.65–0.87), moderate to 
good agreement on circumferential resection 
margin status at the 1-mm level (κ = 0.51–
0.76), and fair to good agreement on circum-
ferential resection margin status at the 5-mm 
level (κ = 0.37–0.70).

Table 2 shows that it was significantly eas-
ier to obtain agreement on the division into 
early and advanced tumor than on margin 
status at the 5-mm level for both the hospitals 
(p = 0.043) and the second-opinion reviewer 
(p = 0.024). For the second-opinion review-
er it also was significantly easier to obtain 
agreement on depth of extramural spread 
than on margin status at the 1-mm level, but 
this was not the case for the hospitals. There 
may be a trend toward better agreement con-
cerning margin status at the 1-mm than the 

5-mm level for the hospitals (p = 0.052). No 
significant differences with regard to these 
measurements in a subsample of 32 patients 
were noted for the two expert reviewers.

Discussion
In Denmark, the Danish Colorectal Can-

cer Group has agreed on and recommended 
national clinical guidelines for the allocation 
of preoperative chemoradiation to rectal can-

cer patients to ensure that therapy is offered 
in a standardized manner all over the coun-
try. Despite availability of publications from 
single and multicenter experiences on esti-
mation of extramural tumor extent and prox-
imity of the tumor to the potential circumfer-
ential resection margin, little is known about 
interobserver variability in evaluating these 
prognostic factors at MRI. Our study showed 
that measurement of maximum extramural 
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Fig. 1—Graphs show agreement on depth of 
extramural tumor spread and distance to anticipated 
circumferential resection margin (square root 
scale). Dotted lines show absolute agreement 
for observation between group of radiologists 
(hospital) and expert reviewers, resident (second-
opinion reviewer) and expert reviewers, and two 
expert reviewers compared with each other. For 
circumferential resection margin, gray areas 
indicate discordance between observers concerning 
involvement or threat of circumferential resection 
margin at 5-mm level (< 5 mm indicates involved or 
threatened; ≥ 5 mm, clear margin). For maximum 
extramural spread, gray areas indicate discordance 
between observers at 5-mm level concerning early 
and advanced tumor (depth of penetration ≤ 5 mm 
indicates early; > 5 mm, advanced).

TABLE 2: Agreement Between Observers

Measurement
Hospital vs Expert Reviewers 

(n = 80)
First vs Second Expert Reviewer 

(n = 32)
Second-Opinion Reviewer vs Expert 

Reviewers (n = 162)

Depth of tumor penetration, early vs advanced

Percentage agreement 84 (67) 88 (28) 94 (152)

κ 0.65 [0.48–0.82] 0.74 [0.50–0.98] 0.87 [0.80–0.95]

Circumferential resection margin status, 1-mm cutoff

Percentage agreement 82 (66) 91 (29) 86 (140)

κ 0.51 [0.31–0.72] 0.76 [0.51–1.0] 0.70 [0.59–0.82]

Circumferential resection margin status, 5-mm cutoff

Percentage agreement 70 (56) 84 (27) 85 (138)

κ 0.37 [0.17–0.57] 0.65 [0.36–0.93] 0.70 [0.59–0.81]

Paired test on agreement (p)

Early or advanced depth vs circumferential 
resection margin, 1-mm cutoff

1.0 1.0 0.043

Early or advanced depth vs circumferential 
resection margin, 5-mm cutoff

0.043 1.0 0.024

Circumferential resection margin 1- vs 5-mm cutoff 0.052 0.625 0.839

Note—Values in parentheses are raw numbers. Values in brackets are 95% CI. 

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

jr
on

lin
e.

or
g 

by
 Q

ue
en

's
 U

ni
v 

on
 0

2/
24

/1
4 

fr
om

 I
P 

ad
dr

es
s 

13
0.

15
.2

41
.1

67
. C

op
yr

ig
ht

 A
R

R
S.

 F
or

 p
er

so
na

l u
se

 o
nl

y;
 a

ll 
ri

gh
ts

 r
es

er
ve

d 



1364 AJR:197, December 2011

Ginnerup Pedersen et al.

spread is more reproducible between observ-
ers with different levels of experience and in-
terests than are measurements of the distance 
to the anticipated circumferential resection 
margin represented by the mesorectal fascia 
or the levator muscle. The study was unique 
in that we evaluated clinically relevant mea-
surements performed in the field—that is, 
in a busy hospital practice—and compared 
the results with measurements performed by 
highly experienced observers.

Preoperative pelvic MRI of patients with 
newly diagnosed rectal cancer has been man-
datory in Denmark since 2002. The Danish 
radiologists participating in this study were 
familiar with the distance measurement to 
the anticipated circumferential resection 
margin and were aware of the Danish guide-
lines concerning allocation to preoperative 
chemoradiation therapy based on a less than 
5-mm distance to the mesorectal fascia or le-
vator muscle. Because of this guideline, ob-
server measurements much larger than 5 mm 
can be less precise. Therefore, dichotomized 
interpretation of margin status was used in-
stead of Bland-Altman plots and comparison 
of correlation coefficients.

The finding of only fair agreement between 
the expert reviewers and the radiologists at 
the hospitals concerning margin status at the 
5-mm level is of concern in that images in 
74% of the examinations of this group of pa-
tients were of good technical quality. There 
seems to be less general agreement about the 
mesorectal facia, although it is reported to be 
consistently depicted on MR images, than 
about the rectal wall and spread into the peri-
rectal fat. The good correlation between the 
expert reviewers and the second-opinion re-
viewer shows that it is possible to reproduce 
margin status at a 5-mm cutoff point even in 
a test sample with suboptimal image quality 
in approximately 50% of cases but that doing 
so may take more expertise and specializa-
tion than an average caseload of 14 cases per 
radiologist per year.

It is an important and potentially serious 
finding that observers disagree considerably 
on an issue with possible serious clinical con-
sequences for patients. These results indicate 
that standardized preoperative treatment allo-
cation is difficult despite guidelines. The data 
indicate that it may be easier for hospital radi-
ologists to report the 1-mm cutoff level than 
the 5-mm cutoff level (p = 0.052). This finding 
seems counterintuitive and warrants explana-
tion. One possible explanation may be that 1 
mm may be more reproducible because it al-

most equals a certain minimal free interface 
that can be appreciated by the eye and to dif-
ferentiate this measurement from 0 or 2 mm 
is more reproducible (involved or not) than to 
differentiate and measure a distance of, for in-
stance, 4, 5, or 6 mm. Such measurement may 
even be made differently by the same observer 
at different times owing to small inaccuracies 
in the use of the caliper tool and the exact point 
at which the measurement is made. Another 
explanation could be that the mesorectum is 
often asymmetric, usually with a shorter an-
teroposterior diameter than left-right diameter, 
and the rectum may lie asymmetrically in this 
oval cylinder of perirectal fat. It is therefore 
of great importance that the radiologist judge 
the morphologic features of the tumor and the 

location of the infiltrating border correctly to 
choose the correct site for measurement of the 
shortest distance from tumor infiltration to fas-
cia (Figs. 2–4). This detailed interpretation of 
tumor morphology may not be that critical if 
the distance limit is less than 1 mm, as was the 
case in the MERCURY study, but it becomes 
of great importance for evaluation at the 5-mm 
level, as in the Danish national guidelines.

Circumferential resection margin status 
is a major predictor of outcome from rectal 
cancer. It has been suggested that circumfer-
ential resection margin status is even more 
informative in treatment planning than is T 
category [25]. A clear margin reduces the 
risk of local recurrence and increases the 
chance of survival [6–8, 26]. However, with 

A

Fig. 2—50-year-old man with T3 tumor of midrectum.
A, Oblique T2-weighted high-resolution MR image perpendicular to long axis of tumor.
B, MR image with morphologic features of tumor delineated shows rolled-in raised margins of tumor at 4-o’clock 
position and infiltrating tumor border at 7- to 2-o’clock positions. Shortest distance (8.5 mm) from tumor 
penetration to anticipated circumferential resection margin (mesorectal fascia) is present at 11-o’clock position.

B

A

Fig. 3—77-year-old man with early T3 tumor of midrectum.
A, Oblique T2-weighted high-resolution MR image perpendicular to long axis of tumor.
B, MR image with morphologic features of tumor delineated shows circumferential resection margin (dotted 
line). Margins of tumor are at 9- and 5-o’clock positions and infiltrate tumor border at 10- to 2-o’clock positions. 
Shortest distance (3.1 mm) from tumor penetration to anticipated circumferential resection margin (mesorectal 
fascia) is present at 11-o’clock position.
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a local failure rate of 5–10% and a 5-year 
survival rate of 50–60%, it is evident that 
distant failure has become the major cause 
of mortality among these patients [27]. T3 
tumors with extramural tumor spread ex-
ceeding 5 mm are more often associated 
with lymph node involvement than T3 tu-
mors with extramural tumor spread of 5 mm 
or less. The same applies to vascular spread 
and hence the risk of distant metastasis.

Measurement of extramural tumor spread 
is not a part of the Danish guidelines and has 
therefore not been measured routinely before 
but was introduced as a part of this audit. De-
spite the fact that the participating radiolo-
gists were unfamiliar with this measurement 
before the development course, we found 
that this quantitative measurement was well 
reproduced among radiologists. This mea-
surement is predictive of the presence of oth-
er risk factors, such as lymph node involve-
ment and vascular invasion, which at rectal 
MRI require qualitative measurements that 
are difficult to predict accurately and to re-
produce among observers [22, 28–31].

In neoadjuvant chemoradiation therapy, 
radiation is directed against the local disease, 
and the chemotherapy is generally a radiation 
sensitizer but also is directed against meta-
static spread. Different clinical guidelines 
and discrepancies between countries with re-
gard to recommendations may to some ex-
tent be attributable to the different weighting 
of the risks of local and distant failure [32, 
33]. In this context it is important to consid-
er that there may be a discrepancy between 
what would be desirable prediction accuracy 

on MR images and what can actually be pre-
dicted with high reproducibility. Guidelines 
for allocation to chemoradiotherapy ought to 
be developed in accordance with this reality.

The MERCURY study [15] showed that tu-
mor spread can be estimated accurately with 
MRI in comparison with pathologic results. 
Our results show that this prediction can be 
reliably reproduced among radiologists. The 
Danish guidelines on allocation of midrectal 
T3 tumors to chemoradiotherapy are mainly 
based on results of a retrospective compara-
tive study by Beets-Tan et al. [12]. Our data 
on the reproducibility of distance measure-
ments and data from the MERCURY study, in 
which pathologic examination was the stan-
dard, indicate that these guidelines should be 
altered to facilitate standardization in treat-
ment allocation and to reduce overtreatment 
with preoperative chemoradiotherapy because 
the 5-mm distance may be difficult to inter-
pret and reproduce among observers.

Conclusion
Measurement of extramural tumor spread 

is more reproducible among radiologists than 
is measurement of a 5-mm distance to the an-
ticipated circumferential resection margin. 
This factor should be taken into account in the 
preparation and implementation of guidelines 
for neoadjuvant therapy for rectal cancer.
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