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Tumor stage in patients operated for rectal cancer: a comparison
of the pre-operative MR and the resection specimen, with specific
attention to the effect of neo-adjuvant radiotherapy
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Background: Evaluate the preoperative TN stage with MR and the postoperative stage with histology.
Methods: Patients diagnosed with rectal cancer (2002-2015) and a pre-operative MR were included. A
chart review was done. Pathology reports were evaluated for the post-operative tumor stage. Down staging
was defined as a lower disease stage in the resection specimen compared with the pre-operative MR.
Upgrading (“progression”) was defined as a higher disease stage in the resection specimen. The study was
approved by ethical committee of the Zaans Medisch Centrum.

Results: From 176 out of 231 operated patients a pre-operative MR was available for evaluation. 142
patients (80.7%) underwent neo-adjuvant treatment; the remainder 19.3% underwent immediate surgery.
Neo-adjuvant therapy resulted in significant down staging. However, almost 14% of patients had a higher
TN stage as determined by the pre-operative MR. In patients who underwent immediate surgery the
percentage with “progression” was 30%. The number of patients with stage 1 and 2 were higher in the group
not treated with neo-adjuvant therapy. There was no significant difference in tumor stage as determined by
histological examination of the resection specimen.

Conclusions: The diagnostic accuracy of the MR is not perfect. Underestimation as well as overestimation
of the tumor occurred both in the patients treated with radiotherapy as well as those who underwent
immediate operation. As such, MR results should be interpreted with caution when devising a treatment

strategy.
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Introduction of disease in order to decide on optimal treatment. The

. . . . tumor/node/metastasis (TNM) system is used to describe
Colorectal cancer is one of the most occurring malignancies

in the western world (1,2). Surgery is the only curative numerically the anatomical extent of cancer (4). Magnetic

option, with risk of (local) recurrence being a large concern resonance (MR) tomography and, to a lesser extent,

as it is responsible for significant morbidity and mortality (3).
Patients presenting with rectal cancer undergo radiologic
staging at the time of diagnosis to determine the extent
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endorectal ultrasound in addition to endoscopy are used
to evaluate the extent of the primary tumor in relation
to the mesorectal fascia, and the invasion of surrounding
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Table 1 Disease stage according to pre-operative MR and
histological investigation of the resection specimen

Disease stage Neo-adjuvant therapy No neo-adjuvant

(P=0.01) therapy
MR = histology 42 (44.7%) 14 (58.3%)
MR > histology 39 (41.5%) 3(12.5%)
MR < histology 13 (13.7%) 7 (29.2%)

lymph nodes pre-operatively (5,6). These examinations help
determine the optimal surgical approach, and the need for
neo-adjuvant radiotherapy and chemotherapy (CRT).

In daily practice, it appeared that the post-operative
tumor stage, as determined by the histological examination
of the resection specimen (the only true gold standard),
can differ from the pre-operative staging. Is this an
effect of down-staging as a result of CRT or simply a
misinterpretation of MR?

A study by Akasu er a/. shows the MR to be highly
accurate in patients undergoing resection without neo-
adjuvant CRT for predicting T-stage, though only
moderately effective in detecting lymph node metastases (6).
Down staging could result in the need for less invasive
surgery and thus reduced peri-operative morbidity without
harming prognosis (7,8). However, the role of restaging
through MR after CRT is controversial as the diagnostic
accuracy is low, presumably due to reactive changes after
therapy that are hard to distinguish from residual tumor (9).

A study was done in normal daily practice, in patients
with rectal cancer who underwent curative surgery. The
purpose was evaluated the preoperative TN stage with
MR and the postoperative stage with the histological
investigation of the resection specimen. The findings were
correlated with the application of neo-adjuvant therapy.

Methods

All consecutive patients diagnosed with rectal cancer
in the period 2002-2015 in the Zaans Medical Centre,
the community hospital of the Zaanstreek region in the
Netherlands, were included. An extensive chart review was
done in order to obtain data on pre-operative work-up, neo-
adjuvant treatment, surgery and post-operative examination
of the resection specimen.

Only patients in whom a pre-operative MR was done
were included in the present study. In the first years of the
study period the circumferential margin was not described
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in the routine MR. For this reason, the circumferential
margin was not scored in the present study. Pathology
reports were evaluated for the correct post-operative tumor
stage.

Down staging was defined as a lower disease stage
and lower T- and/or N-stage in the resection specimen
compared with the pre-operative MR. Upgrading
(“progression”) was defined as a higher disease stage and 'T-
and/or N-stage in the resection specimen as determined by
the pre-operative MR.

Statistical analysis was done with chi-square testing for
contingency tables. A value below 0.05 was considered
statistical significant.

The study was approved by the ethical committee of the
Zaans Medisch Centrum.

Results

In the study period a total of 343 patients were diagnosed
with rectal cancer. Of these 67.6% underwent surgical
resection. The remainder already had metastatic disease
(stage 4), rendering surgery futile or were in a very poor
clinical condition due to co-morbidity.

From 176 patients (75.8%) a pre-operative MR was
available for evaluation. One hundred forty-two patients
(80.7%) underwent neo-adjuvant treatment, the remainder
19.3% underwent immediate surgery.

Neo-adjuvant therapy resulted in significant down
staging as shown in Table 1. However, despite the neo-
adjuvant treatment almost 14% of patients had a higher
TN stage as determined by the pre-operative MR. In
patients who underwent surgery without neo-adjuvant
therapy the percentage with “progression” was almost
30%. Down staging also occurred, however, only
in three patients. Table 2 shows the different tumor
stages in both groups of patients. As to be expected the
number of patients with stage 1 and 2 were higher in
the group not treated with neo-adjuvant therapy. There
was no significant difference in definite tumor stage as
determined by histological examination of the resection
specimen.

Table 3 shows the results of comparison of pre-operative
MR-staging and histological examination of the resection
specimen.

In 7 patients, no viable tumor was present anymore in the
surgical resection specimen after neo-adjuvant therapy. This
was not the case in any one of the patients who underwent
immediate surgery.
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Table 2 Disease stage according to MR and histology

Disease stage by MR and

Neo-adjuvant

No neo-adjuvant

histology therapy therapy

MR stage P<0.001 -
MR stage 1 10 (10.6%) 8 (34.8%)
MR stage 2 23 (24.5%) 12 (52.2%)
MR stage 3 61 (64.9%) 3 (13%)

Histology stage P=ns -
Histology stage 1 27 (31%) 6 (28.6%)
Histology stage 2 20 (23%) 7 (33.3%)
Histology stage 3 40 (46%) 8 (38.1%)

Table 3 Results of pre-operative MR staging and histological
examination of the resection specimen

MR and Histology Neo-adjuvant therapy No neo-adjuvant

therapy
T-status P=0.04 -
MR = histology 46 (49.5%) 14 (60.9%)
MR > histology 42 (45.2%) 5(21.7%)
MR < histology 5(5.3%) 4 (17.4%)
N-status - -
MR = histology 42 (44.7%) 16 (69.69%)
MR > histology 38 (40.42%) 0
MR < histology 14 (14.9%) 7 (30.4%)

MR > histology indicates down staging; MR < histology means
MR staging was lower than definite histological investigation.

Discussion

The work-up and treatment of rectal cancer has changed
in the past decennium. Especially since the results of neo-
adjuvant radiotherapy on recurrence and overall survival
has been published (10). Short term radiotherapy followed
by resection is the mainstay of treatment. Whether a long
or short waiting period after radiotherapy is necessary still
is a matter of debate (11,12). In the cohort diagnosed and
treated in the Zaans Medisch Centrum, a longer waiting
period results in a better outcome (13).

The present study is part of a much larger study on
disease free survival, recurrence, and co-morbidity in
patients with colorectal cancer (14). The study population
of patients with rectal cancer was extended with all patients
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diagnosed in the period 2009-2015.

The majority of cases were discussed in a multi-
disciplinary meeting of gastroenterologists, oncologists,
surgeons, radiotherapists, radiologists, and pathologists. On
basis of all available data the best treatment for the patient
was chosen.

In the present study, a number of patients did not receive
neo-adjuvant radiotherapy, mostly due to the low tumor
stage as assessed by the pre-operative MR. This presented
the unique opportunity to study the pre-operative staging
using MR in comparison with the definite resection
specimen as gold standard.

There are several MR parameters required to optimize
staging of rectal cancer. Important aspects are the
circumferential resection margin, extramural vascular
invasion, and lymphnodes (15). In the present study, the TN
stage was specifically noted.

In the literature, several studies have been published
on the accuracy of pre-operative MR of the pelvic region.
Overestimation as well as underestimation of the TN stage
has been reported. Halefoglu ez 4/. report a diagnostic
accuracy of 75% for T-stage and 62.4% for N stage.
Moriones et al. report similar findings with an accuracy of
72% and 60% respectively (16,17).

The goal of radiotherapy is down-staging and down-
sizing the tumor. It allows for less extensive surgical
resections and reduces the risk of local recurrence (18-20).
Yang et al. studied the significance of tumor volume and
its change after concurrent CRT. The TN stage was down
staged in 60% of patients, including 23.3% with complete
responses. All tumors showed volume reduction (21).

As to be hoped and expected, the present study showed
significant down staging of neo-adjuvant therapy. However,
MR underestimated the T/N stage in a number of patients.
The final histological examination did not show a difference
between both groups of patients. This indirectly indicates
important down staging.

In conclusion, the present study shows significant down
staging as a result of neo-adjuvant therapy. However, a
higher tumor stage was present in 13.8% of patients despite
the neo-adjuvant radiotherapy. Given the normal biological
character of cancer this can be expected. Tumors grow and
spread towards lymph nodes.

The diagnostic accuracy of the MR is not perfect. This
could be cause for concern as earlier reports of diagnostic
accuracy could be an overestimation of daily practice due to
the expertise of participating radiologists. Underestimation
as well as overestimation of the tumor occurred both in
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the patients treated with radiotherapy as well as those
who underwent immediate operation. As such, MR
results should be interpreted with caution when devising
a treatment strategy. Nevertheless, the beneficial effect of
radiotherapy is irrefutable with some patients even showing
complete pathologic response.
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