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Dear Sir

Studies on postoperative, functional, and oncological
outcomes in left colon cancer (LCC) and rectal cancer (RC)
surgery have been based exclusively on the surgeon’s judg-
ment of the inferior mesenteric artery (IMA) ligation level
[1-3]. However, the accuracy of such an evaluation has been
poorly investigated. Contrast-enhanced computed tomogra-
phy (CT) scanning has proven to be useful for postoperative
assessment of the vascular ligation level in patients with
colon cancer [4, 5].

We retrospectively analyzed preoperative and postop-
erative multidetector CT (MDCT) images of patients who
underwent LCC and RC resection at Hospital de Clinicas
de Porto Alegre, Brazil, between 2015 and 2017. Exclu-
sion criteria were multivisceral resection, contraindica-
tion for using intravenous contrast agent, prior colorectal
resection, unclear information regarding the IMA ligation
level, or IMA thrombosis. All surgical procedures were per-
formed by a fourth-year resident of colorectal surgery or
a second-year resident of general surgery supervised by a
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senior (> 10 years’ experience) colorectal or general sur-
geon, respectively. The IMA ligation level was decided by
the senior surgeon and recorded by the resident in the sur-
gical report. Two independent senior radiologists, blinded
to the level of ligation performed, compared preoperative
and postoperative MDCT with maximum intensity projec-
tion (MDCT-MIP) images to assess the IMA ligation level.
Radiological consensus was defined as agreement between
both radiologists. To validate the radiological consensus as a
reliable method for comparison with the IMA ligation level
reported by surgeons, we assessed inter-radiologist agree-
ment regarding the preoperative IMA anatomy.

Overall, 111 patients were included in the study [64 RC
and 47 LCC; 69 men, 42 women; mean age, 65.1 years
(range 33-91 years)]. Eighty-seven patients (78.4%) were
American Society of Anesthesiologists (ASA) class 1 or 2,
and 24 patients (21.6%) were ASA 3 or 4. The mean body
mass index was 26.4 kg/m>. Thirty-nine patients (60.9%)
with RC underwent long-term neoadjuvant chemoradiother-
apy. Seventy-nine percent of the surgeries were performed
by colorectal surgeons. The open approach was chosen
in 85 patients (76.6%). Three-phase protocol was used in
73% and 31.5% of the preoperative and postoperative CT
scans, respectively. In RC group, a laparoscopic approach
was significantly more frequent in patients who had high
than in those who had low ligation of the IMA (66.7% vs.
20%; p=0.008). Inter-radiologist agreement regarding
the IMA ligation level was 97.4% (xk=0.945; p <0.0001).
Very good agreement was observed with respect to IMA
bifurcation pattern (k =0.932; p<0.0001), intersection
pattern of the LCA and IMV (x=1.000; p <0.0001), and
relationship between the LCA and IMV at the IMA origin
(x=1.000; p<0.0001). The radio-surgical agreement on the
IMA ligation level in patients with LCC and RC was 63.9%
(k=0.457; p<0.001) and 71.8% (x=0.295; p=0.005),
respectively. In both groups, concordance with respect to
low IMA ligation was the most common type of radio-sur-
gical agreement, and the overestimation of the IMA ligation
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Table 1 Radio-surgical agreement on the IMA ligation level in patients with left colon and rectal cancer

Surgeon Radiological consensus

Left colon cancer* Rectal cancer**

High ligation =~ Low ligation  Preservation ~ Overall High ligation =~ Low ligation =~ Preservation  Overall
High ligation 6 (12.8) 8(17) 4(8.5) 18(38.3) 7(10.9) 16 (25) 0(0) 23 (35.9)
Low ligation 3(6.4) 14 (29.8) 0(0) 17(36.2) 2(@3.1) 39 (60.9) 0(0) 41 (64.1)
Preservation 0(0) 2(4.3) 10 (21.3) 12(25.5) 0(0) 0(0) 0(0) 0(0)
Overall 9(19.1) 24 (51.1) 14 (29.8) 47 (100) 9(14.1) 55 (85.9) 0(0) 64 (100)

Data presented as number of cases (%)
*Agreement=63.9%; k=0.457; P<0.001
#*Agreement="71.8%; k=0.295; P=0.005

level by the surgeons was the most common type of radio-
surgical disagreement (Table 1). Regarding the association
between patient- and surgery-related factors and radio-sur-
gical agreement on the IMA ligation level, there were no
differences with respect to age, sex, ethnicity, BMI, ASA
score, administration of neoadjuvant chemoradiotherapy,
classification of surgery, surgical approach, specialization
of surgeon, type of operation, clinical stage, and number of
phases of preoperative and postoperative CT scans.

Our study indicated that surgeons correctly identified the
IMA ligation level in approximately two-thirds of cases.
Maximum intensity projection is a CT rendering method
that improves the visualization of high-density structures,
such as blood vessels, through contrast media. Given the
accurate and simultaneous assessment of the entire anatomy
of the IMA by MDCT-MIP, the radiological consensus was
considered the gold standard in the present study. Misjudg-
ment of the IMA ligation level by surgeons may be due to
anatomical variants (e.g., LCA origin close to the IMA root)
and/or incomplete dissection of the proximal segment of this
vessel [4]. Dissection from the origin of the IMA to its first
branch could be the only way to ensure correct identification
of the ligation level. In our hospital, most surgeons adopt
low ligation of the IMA as the standard practice. The par-
ticipating surgeons’ vast experience in performing this type
of ligation could explain the higher radio-surgical agreement
observed in patients who had low ligation of the IMA. The
most frequent error was overestimation of the IMA ligation
level by the surgeons, as demonstrated previously by Prevot
et al. [4]. Our findings raise doubts on scientific evidences of
the IMA ligation level in LCC and RC patients published so
far. Therefore, we recommend surgeons to consider the radi-
ological preoperative assessment of IMA anatomy during
surgical planning and the routine postoperative radiological
evaluation of the IMA ligation level in scientific investiga-
tions that assess outcomes of patients submitted to LCC and
RC resection.
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