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MRI is currently the imaging modality of choice to evaluate rectal cancer after neoadjuvant treatment.
The purposes of restaging MRI are to assess the resectability of rectal cancer and to decide whether
organ preservation strategies can be applied in patients with a complete clinical response. This re-
view article indicates the key MRI features needed to evaluate rectal cancer after neoadjuvant treat-
ment using a systematic approach. Assessment of primary tumor response including MRI findings to
predict a complete response is discussed. Additionally, MRI evaluation of the relationship between
the primary tumor and adjacent structures, lymph node response, extramural venous invasion, and
tumor deposits after neoadjuvant treatment is presented. Knowledge of these imaging features and
their clinical relevance may help radiologists provide an accurate and clinically valuable interpreta-
tion of restaging rectal MRI.
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Fig. 1. Submucosal edema after chemoradiation therapy in a 61-year-old male with rectal cancer.

A. Baseline axial T2WI shows a semi-annular rectal mass with perirectal infiltration (arrowheads).

B. Post-treatment axial T2WI shows a marked decrease in the tumor size, with dark fibrosis (arrowheads).
There is a newly developed rectal wall thickening at the anterior aspect (arrow), which represents the sub-
mucosal edema after treatment. Pathology confirmed total regression.

T2WI=T2-weighted image
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Table 1. Treatment Response Evaluation Systems
MR _—
System Reference Response Description
Sequence(s)
T2WI Grade 1, complete response Linear/crescentric thin scar in mucosa or
submucosa only
Grade 2, good response Dense fibrosis; no obvious residual tumor
Grade 3, moderate response >50% fibrosis and visible intermediate tumor
mrTRG 16 .
signal
Grade 4, slight response >50% tumor and little/minimal fibrosis
Grade 5, no response Intermediate tumor signal and no fibrosis, same
appearances as original tumor/tumor regrowth
T2WI Complete response Completely normalized rectal wall
ESGAR 11 Complete or near complete response  Fibrotic wall thickening without clear mass
Residual mass Obvious residual viable tumor
T2WI+DWI  Complete regression No obvious tumor, no diffusion restriction
Modified TRG 32 Intermediate regression Dominant fibrosis, diffusion restriction
Poor regression Dominant tumor, diffusion restriction
T2WI+DWI  Completer response Normal appearing rectal wall or only fibrosis
) (with limited DWI signal), no suspicious LN
International . S . .
5 Near complete response Predominant fibrosis with obvious decrease in

consensus

Poor/incomplete response

tumor size, no or borderline LN
Visible tumor, lack of nodal regression

DWI = diffusion-weighted imaging, ESGAR = European Society of Gastrointestinal and Abdominal Radiology, LN =

mor regression grade, T2WI = T2-weighted imaging
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Fig. 2. mrTRG system.

A. Compared with the baseline MR, restaging axial T2WI shows complete normalization of the rectal wall (arrows). Pathology confirmed
total regression.

B. mrTRG 1: restaging axial T2WI shows a thin linear inner scar (arrows). Pathology confirmed total regression.

C. mrTRG 2: restaging axial T2WI shows dense thick fibrosis at the tumor bed (arrows), without an obvious viable tumor. This patient has
been managed with watchful waiting for more than 2 years.

D. mrTRG 3: restaging axial T2WI shows decreased size of the viable tumor with dominant fibrosis in the tumor bed (arrows). The patho-
logic TRG according to Mandard was 3.

E. mrTRG 4: restaging axial T2WI shows an obvious viable residual tumor with minimal fibrosis (arrows). The pathologic TRG according to
Mandard was 4.

mrTRG = tumor regression grade, T2WI = T2-weighted image
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Fig. 3. Positive split scar sign in a 73-year-old female with rectal cancer.

A. Baseline axial T2WI shows an annular rectal mass (arrowheads) with positive EMVI (arrow).
B, C. Restaging axial T2WI (B) and a schematic diagram (C) show an inner layer with linear regular hypointensity, a middle layer with a ho-
mogeneous intermediate signal intensity, and an outer layer with hypointensity, which are suggestive of a positive split scar sign (arrow-
head). Presumed EMVI is also much decreased (arrow). Pathology confirmed total regression with negative lymphovascular invasion.
EMVI = extramural venous invasion, T2WI = T2-weighted image
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Fig. 4. DWI in a 58-year-old male with rectal cancer.

A-C. Restaging axial T2-weighted image (A) shows thick rectal wall fibrosis with corresponding hypointensity on DWI (B) and the apparent
diffusion coefficient map (C) (arrows), demonstrating the T2-dark though effect. (+) in (A-C) shows the T2-shine through effect due to gel
within the rectal lumen. Pathology confirmed total regression.

DWI = diffusion-weighted image
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Fig. 5. Assessment of mesorectal fascia in a 62-year-old male with rectal cancer.

A. Baseline axial T2WI shows an annular rectal mass invading mesorectal fascia (arrow) at the prostatic side.

B. Restaging axial T2WI shows hypointensity of perirectal infiltration still abutting mesorectal fascia (arrow).

C. Restaging diffusion-weighted imaging shows no diffusion restriction at the perirectal infiltration (arrow). Surgical pathology confirmed
a clear circumferential resection margin, and the pathologic tumor regression grade according to Mandard was 3.
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Fig. 6. Assessment of lateral pelvic LN in a 62-year-old male with rectal cancer.

A. Baseline axial T2WI shows a 9-mm enlarged LN in the right internal iliac area (arrow), suspicious for me-
tastasis.

B. Restaging axial T2WI shows decreased size of the right internaliliac LN (3 mm, arrow). The patient did not
undergo lateral pelvic LN dissection and has been followed up without recurrence for more than 3 years.

LN =lymph node, T2WI = T2-weighted image
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Fig. 7. Assessment of EMVI in a 37-year-old female with rectal cancer.

A. Baseline coronal T2WI shows mid-rectal cancer with a contiguous intermediate signal into the left meso-
rectal vessel, suggestive of EMVI (arrow).

B. Restaging coronal T2WI shows decreased volume and a dark T2 signal intensity of previous EMVI, mostly
replaced by fibrosis (arrow). Surgical pathology confirmed negative EMVI.

EMVI = extramural venous invasion, T2WI = T2-weighted image
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