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a b s t r a c t 

Colorectal cancer, developing from malignant transformation of the distal gut epithelium, 

is the second leading cause of cancer death in the United States. We present a gentleman in 

his 60s who was diagnosed with colorectal cancer during a routine screening colonoscopy 

with no evidence of distant metastasis on subsequent staging with positron emission to- 

mography and computed tomography (PET-CT). The outside rectal MR (magnetic resonance) 

imaging report localized a mass to the upper rectum. Review of the MRI at an institutional, 

Multidisciplinary Tumor Board designated the tumor as “rectosigmoid,” straddling the rec- 

tosigmoid junction at the level of the “sigmoid take-off” (STO) or alternatively at the level of 

the last sigmoid artery take-off (SAT) at the origin of the superior rectal artery. The anatomic 

differentiation between upper rectal and lower sigmoid colon cancers carries clinical impor- 

tance which is highlighted in this case report and brief literature review. Optimal anatomic 
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localization of colorectal cancers helps direct the clinical team to tailor an individualized 

patient care plan. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 – Sagittal T2w MR showing the colorectal mass 
(arrow) which was initially reported by imaging 
interpretation as an upper rectal mass. 
Introduction 

Colorectal cancer develops as the transformation of the nor-
mal large bowel epithelium to an initial precancerous lesion
(e.g. adenomatous polyp) and potentially to an invasive carci-
noma [ 1 ]. Colorectal cancer represents a commonly occurring
cancer, the third most amongst men and the second amongst
women [ 2 ]. 

The most frequent signs and symptoms of colorectal can-
cer include blood per rectum, abdominal pain, and anemia [ 1 ].
The mortality rates of colorectal cancer have been decreasing
in the United States due to an increase in screening and in
early treatment [ 3 ,4 ]. 

Sigmoid colon cancer is routinely approached with upfront
colectomy with en bloc removal of regional lymph nodes. If
an incomplete or extended surgical resection is anticipated,
some centers may consider neoadjuvant chemotherapy + /-
chemoradiation to downsize and to facilitate an R0 resection.
Rectal cancer is associated with a much higher risk or local re-
currence rate than sigmoid colon cancer. With higher rates of
recurrence, risk adapted treatments are mobilized to treat rec-
tal cancer. In particular local preoperative therapies are rec-
ommended for intermediate and high-risk rectal cancers that
are extraperitoneal. Current NCCN guidelines for rectal cancer
recommend preoperative chemoradiation for treatment of all
Stage II (T3-T4, N0, M0) and Stage III (any T stage, N1-N2, M0)
disease. This difference in treatment approach underscores
the importance for accurate anatomic localization of sigmoid
versus rectal masses [ 10 ,14 ,15 ]. 

Case summary 

We present the case of a 70-year-old man who underwent his
first screening colonoscopy and was found to have three small
(5 mm) transverse colon tubular adenomas and a 4-cm fungat-
ing mass with friable edges that occupied 30 percent of the
lumen circumference in the proximal rectum/rectosigmoid
junction at an endoscopic length of 10 to 14 cm from the anal
verge. Biopsies confirmed invasive and moderately differenti-
ated adenocarcinoma. He underwent a PET-CT, showing pro-
nounced, hypermetabolic rectal wall thickening. His CT scan
images showed circumferential wall thickening of the rec-
tosigmoid colon which extended over a craniocaudal length
of 4 cm with no definite evidence of metastatic disease. 

He subsequently underwent an MRI of the rectum at an
outside facility which reported a near circumferential rectal
mass within the upper rectum at 12 cm from the physiologic
anal verge, resulting in 50 percent luminal obstruction. There
was no evidence of extramural venous invasion. His serum
CEA was 2.7 ng/mL. Rigid proctosigmoidoscopy confirmed that
the distal end of the tumor was 11 cm from the anal verge with
the tumor involving more than 50 percent of the lumen cir-
cumference ( Figs. 1-5 ). At the outside facility, radiation oncol-
ogy was consulted and recommended neoadjuvant chemora-
diation with capecitabine. 

Outside radiation oncology and surgery recommended
total neoadjuvant therapy (TNT) with neoadjuvant induc-
tion chemoradiation followed by consolidation chemotherapy
with the plan for eventual surgical resection. The patient com-
pleted his chemoradiation and subsequently finished 8 cycles
of consolidation chemotherapy. 

Prior to initiating chemoradiation, the patient denied any
GI symptoms. He reported 3-4 bowel movements per day with
no blood in his stools and no change in his bowel habits. Fol-
lowing the initiation of chemoradiotherapy, he had alternat-
ing diarrhea and constipation, fecal urgency, but he denied
any incontinence. He also described a decreased appetite with
chemoradiation. Lastly, the patient reported some excoriation
and erythema of the perinal skin and gluteal cleft that re-
solved within 3 months following the completion of chemora-
diation. 

Following the completion of TNT, the patient sought sur-
gical consultation at our facility. We discussed the details of
a low anterior resection (LAR) including his expected postop-
erative care as well as the expected creation of a temporary
diverting loop ileostomy. 

At our institution using our center’s multiparameter and
multisequence protocol, a new post-TNT MRI was obtained.

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 2 – Sagittal T2w MR showing the position of the last sigmoid artery take off (SAT). The perpendicular plane (yellow line) 
outlines the the rectosigmoid junction. 

Fig. 3 – Sagittal T2w MR. The sigmoid takeoff (STO) (yellow line) and last sigmoid artery takeoff (SAT) outline the distinction 

between the upper rectum and the distal sigmoid colon. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The new imaging detailed bowel wall thickening straddling
the rectosigmoid junction and spanning an oblique cranial-
caudal length of 1.7 cm ( Fig. 6 ). The new imaging report de-
tailed the post-treatment site as crossing the rectosigmoid
junction as opposed to residing soley within the upper rectum.
Post-treatment change was located above the level of the ante-
rior peritoneal reflection, was 15 cm from the physiologic anal
verge, and was greater than 2 cm removed from the sphinc-
teric complex. On T2w axial and small FOV images, there was
well defined dark T2 signal seen along the right lateral wall
of the rectum with some mildly heterogenous T2 signal seen
within the left lateral wall of the rectum ( Fig. 6 ). Within the left
lateral wall there was no high signal on either high b-value
DWI (1000 s/mm2 ) or calculated b-value DWI(1600 s/mm2 ). On
ADC map, there was T2 dark through ( Fig. 7 ). Overall, there
were no imaging findings of residual disease, and the het-
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Fig. 4 – Sagittal T2wMR. After identifying the sigmoid take-off, the mass is reclassified as a colorectal mass with the distal 
end just below the sigmoid take-off (STO) (yellow line) and the last sigmoid artery takeoff (SAT). The colorectal mass is 
identified by the (orange arrow). The anterior peritoneal reflection (APR) is designated by the (blue arrow). 

Fig. 5 – Axial T2w MR showing the rectal mass (blue arrow) 
extending beyond the confines of the muscularis propria 
(yellow arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

erogenous T2 signal seen within the left lateral bowel wall
may have been attributable to motion, post-treatment change,
volume averaging, and/or residual inflammation. There was
no disease extending across the muscularis propria and into
the mesorectal fat. The tumor was staged as mrTXN0. The MRI
Tumor Regression Grade was assessed as Grade 2 (Good re-
sponse - Dense ( > 75%) fibrosis without obvious residual tu-
mor). 

At our institution, the patient underwent a low anterior
resection with a temporary diverting loop ileostomy. Explo-
ration showed no carcinomatosis and no palpable liver le-
sions. Ileostomy takedown was completed 7 weeks later. Fi-
nal pathology showed a 1.8 cm scar with focal acellular mucin
deposit and a residual (0.4 cm) tubular adenoma component.
No viable cancer cells were seen, and there were no signs
of lymphovascular or perineural invasion. All resection mar-
gins were negative for carcinoma, consistent with a pathologic
complete pathologic response (pCR). The patient’s postopera-
tive course was uneventful. Since his surgery, he has returned
to the clinic, and he has been doing very well. 

Discussion 

Sigmoid colon cancer is routinely treated with upfront surgery,
including colectomy with en bloc resection of lymph nodes.
In comparison, rectal cancer is associated with a much higher
risk of local recurrence than colon cancer. The extraperitoneal
or non-peritonealized portion of the rectum largely accounts
for this higher rate of local recurrence. With higher rates of
recurrence, rectal cancer is treated with risk-adapted treat-
ments. Depending upon whether the rectal cancer is staged
as locally invasive, this frequently includes chemoradiation
followed by post-treatment surgical evaluation for operative
candidacy. New treatment regimens, such as TNT, deliver the
neoadjuvant and adjuvant therapy in combination with either
short or long course radiation therapy prior to surgical consid-
eration. Some patients (15%-25%) will experience a success-
ful response to preoperative treatment, and they may elect
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Fig. 6 – (A, B): (A) Axial T2w MR demonstrating dark T2 signal (blue arrow), consistent for excellent response to treatment. 
There is some heterogeneous T2 signal along the left side of the bowel wall (yellow arrow) which may represent 
post-treatment change, residual inflammation, volume averaging, and/or patient motion. (B) Sagittal T2w MR demonstrates 
image degradation secondary to bowel motion. The post treatment sites measures 1.7 cm in oblique craniocaudal 
dimensions. Please note that the post-treatment site straddles the level of the STO. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

for nonoperative management such as “Watch and Wait” with
continued endoscopic and imaging surveillance [ 2 ,5 ,6 ]. 

Preoperative imaging has assumed an important role in the
management of rectal cancer [ 7 ]. Magnetic resonance imag-
ing (MRI) represents the gold standard for preoperative eval-
uation of local disease site, including adjacent organ involve-
ment and the nodal staging [ 8 ]. This imaging approach relies
heavily on small field of view T2w imaging with high in-plane
resolution coupled with functional imaging such as low and
high b value diffusion weighted imaging (DWI) with generated
apparent diffusion (ADC) maps [ 9 ]. 

MRI can serve an important role in providing anatomic
localization of colon cancer [ 10 ]. MRI is particularly useful
when distinguishing sigmoid, rectosigmoid, and upper rectal
tumors. This information provides critical direction regarding
potential treatment options. As earlier described, the treat-
ment for sigmoid colon cancer includes en bloc resection. For
those patients with rectosigmoid tumors or high upper rec-
tal tumors, the literature questions the benefits of chemora-
diation. In 1998 Lopez-Kostner concluded that the surgical
outcomes of upper rectal tumors mirrored those of sigmoid
cancers with no statistically significant difference in local re-
currence, distant recurrence, or death [ 11 ]. Additionally, the
large phase III randomized clinical trials performed in the
late 1990s and early 2000s presented inconclusive results re-
garding the benefit of neoadjuvant radiation therapy for up-
per third rectal tumors. Lastly, a recent meta-analysis pub-
lished in 2021 concluded that high upper rectal tumors lo-
cated within the peritonealized rectum and with no extraperi-
toneal involvement demonstrated no reduction in local recur-
rence, overall survival, or disease-free survival with neoadju-
vant chemoradiotherapy [ 10 ,12 ]. 

In our patient, careful anatomic localization showed the
tumor as straddling the rectosigmoid junction at the level of
the last sigmoid artery take-off (SAT) or sigmoid take-off (STO)
( Figs. 1–4 and 6 ). The portion extending beyond the colon wall
was located within the sigmoid mesocolon without a threat-
ened retroperitoneal/radial margin and within the peritoneal-
ized portion of the upper rectum with no extraperitoneal in-
volvement. For these anatomic reasons, this patient may not
have met the criteria for neoadjuvant short or long course ra-
diation therapy due to an expected limited benefit in local dis-
ease control; and instead, the patient may have been treated
with either neoadjuvant chemotherapy followed by surgery or
upfront surgery alone, avoiding potential toxicities of pelvic
radiation [ 11 ,13 –15 ]. 

Teaching point 

The accurate anatomic localization of colorectal cancers by
MR imaging provides important information that impacts
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Fig. 7 – (A and C): Axial diffusion weighted imaging (DWI) with high b -value (1000 s/mm2 ) (A, blue arrow) and calculated 

b -value (1600 s/mm2 ) (B, yellow arrow) demonstrate a noted absence of high signal within the treatment site. On ADC map 

T2 dark through is seen (C, red arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

treatment decision-making and the election of the most ap-
proporiate treatment(s). Given the difference in treatment
paradigms for sigmoid versus rectal tumors, distinguishing
these anatomic sites by MRI staging is essential. Accuracte lo-
calization by rectal MRI may avoid treatment(s) that are not
expected to be of oncologic benefit and may even carry acute
and long term toxicities. This case report highlights an impor-
tant imaging distinction to help tailor treatment(s) with distal
sigmoid, rectosigmoid, and upper rectal tumors. 

Patient consent 

The authors declare that written informed consent form for
this case-report publication has been obtained from the pa-
tient whose medical condition is the subject of this case study
and can be produced upon the request of the journal editorial
office. 
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