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Clinical Significance of Preoperative Magnetic Resonance Imaging in
Staging of Rectal Cancer

Joo Hee Kim, M.D.

Department of Diagnostic Radiology, Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Rectal cancer carries poor prognosis because of metastasis and local recurrence. Local recurrence has a profound
effect on morbidity and quality of life. Randomized trials have proven that neoadjuvant treatment can significantly
reduce local recurrence rate in some selected cases of advanced rectal cancer. Therefore, preoperative staging of
rectal cancer has an important impact on treatment plan. Two main factors in predicting the local recurrence are
known as the circumferential resection margin (CRM) and the nodal status. Recently, high-resolution magnetic
resonance imaging (MRI) is regarded as a superior modality in the preoperative assessment of CRM with high
accuracy and reproducibility. However, the results of imaging in predicting of nodal involvement are not satisfactory.
In order to increase the accuracy of preoperative nodal staging, several efforts were done to evaluate lymph node by
MRI or by pelvic MRI using lymph node-specific contrast agent (ultrasmall superparamagnetic iron oxide, USPIO).
In this review, the role of MRI in preoperative evaluation of rectal cancer will be discussed. (Korean J Gastro-
enterol 2006;47:248-253)
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Fig. 1. MR anatomy of the rectum, the mesorectum and mesorectal
fascia. Axial T2-weighted fast spin echo MR image shows the
intact hypointense rectal wall (black arrows). The rectum is
surrounded by the mesorectal fat (*) and is enveloped by thin
mesorectal fascia (white arrows). The mesorectal fascia and
Denonvillier’s fascia (arrowheads) are clearly visualized as an-
atomic borders (CRM) of TME.

MR, magnetic resonance; CRM, circumferential resection margin;
TME, total mesorectal excision.
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Fig. 2. Schematic drawing of T stage in rectal cancer. Axial section
through the main tumor and the mesorectum shows a rectal tumor
and its relation to the mesorectal fascia. Tumor that invades
through the muscularis propria into the perirectal tissue is classified
as T3. However, both tumors with a wide CRM and with a close
or involved CRM are same T3 in present TNM staging. When the
tumor is close to mesorectal fascia (T3*) on MRI, detail discrimina-
tion is needed because of its higher rate of local recurrence.
CRM, circumferential resection margin, MRI, magnetic resonance
imaging; SV, seminal vesicle; MRF, mesorectal fascia.
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Fig. 3. Examples of the diverse
T3 rectal cancers. All carcino-
mas are proven as pI3. (A)
Good T3 and T3A, (B) good T3
and T3B, (C) bad T3 (threatened
CRM) and T3A, (D) bad T3
(CRM involvement) and T3B.
White lines indicate the shortest
distance from tumor to meso-
rectal fascia.

CRM, circumferential resection
margin.
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Fig. 4. A 62-year old female with T3 N1 rectal cancer. Oblique
coronal T2-weighted fast spin echo MR image revealed a small, but
mottled heterogeneous node with indistinct margin (arrow). There is
no other significant node in remaining area. Single metastatic
regional node was proved.

MR, magnetic resonance.
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