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Introduction 
Two main factors for predicting the local recurrence following rectal cancer surgery are known as the circumferential resection margin (CRM) and the nodal status. MRI 
is currently regarded as an accurate imaging modality in the preoperative evaluation of the CRM. This allows us to preoperatively select patients with a close on 
involved CRM who are at high risk for local recurrence (1-5). However, preoperative detection of the other prognostic factor, the nodal status, is still a problem. MR is 
limited in differentiating metastatic from benign reactive lymph nodes (LNs) and micrometastases in small nodes are easily missed. The MR prediction so far has not 
been satisfactory, because the detection of LN metastasis was usually based on the nonspecific dimensional criteria, even though it was known that there was size 
overlap between benign and malignant LNs. If LN metastases could be more accurately predicted preoperatively, then an optimal treatment planning could be 
established for each individual patient. Thus, we had suggested new MR criteria for predicting nodal status in the preoperative evaluation of the rectal cancer (6). The 
aim of this study was to assess the accuracy and consistency of high-resolution MRI for predicting mesorectal lymph node (LN) metastases in patients with rectal cancer 
using new MR criteria. 
 
Materials and Methods 

A total of 29 patients with rectal cancer who underwent total mesorectal excision were enrolled in this study. Two experienced MR radiologists independently 
reviewed the preoperative high-resolution MRI blinded to the histological results. They recorded the characteristics of each detectable LN, either mesorectal or 
extramesorectal, on each 5-point scale by using new criteria; the border (smooth, lobulated, spiculated or indistinct), degree heterogeneity and when heterogenous, the 
degree of a mottled heterogenous appearance, and a dirty perirectal fat signal. Finally, they predicted mesorectal and extramesorectal LN status. The histopathologic 
findings on a patient bases were taken as the standard of reference of mesorectal LN status. 
 
Results and Discussion 
Fifteen patients (52%) were mesorectal node-positive; pN1 (n=8) and pN2 (n=7). The overall accuracy rates for mesorectal LN staging on MR were 91.4% (89.7% in 
observer 1 and 93.1%, observer 2) (Fig. 1). The presence of an indistinct or spiculated border of the nodes showed a sensitivity of 87% and a specificity of 82% (table 1). 
The presence of any heterogeneous pattern had 100% sensitivity but only 54% specificity for prediction of nodal positive patients. However the absence of a mottled 
heterogenous pattern had a sensitivity of 71% but a specificity of 100% for the prediction of node negativity. There were 7 patients (5 in reader 1 and 6 in reader 2) 
showing dirty perirectal fat signal; 4 out of these 7 were nodal positive patients. For 2 out of remaining 3 node negative patients, postradiation or peritumoral edema in 
the mesorectal fat led to false-positive readings in both observers. Interobserver agreement among 2 experienced MR readers was excellent (k=0.93) for the prediction 
of mesorectal LN. Although in the TME there was no histological correlation for extramesorectal nodal status, the interobserver agreement among the 2 readers was also 
excellent (k=0.92) for the prediction of extramesorectal LN. 
 
Conclusions 
Using new criteria of indistinct or spiculated margin and mottled heterogeneity, high-resolution MRI could provide reliable nodal staging in rectal cancer with accuracy 
of up to 90% and a very high interobserver agreement when the reading is performed by experienced MR radiologists. 
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Fig. 1. A 70-year-old man with T3 rectal cancer. T2 weighted sagittal (A), axial (B) and coronal (C) images show only 7mm-sized perirectal LN, however showing 
irregularly spiculated border and mottled signal intensity (arrows). On cadolinium-enhanced T1-weighted axial image (D), that LN show heterogeneous enhancement 
with indistinct margin. Both review predicted positive perirectal LN status, and that was corret. 
 
 
 
 
 
 
 
 
Table 1. Sensitivity, specificity, positive predictive value, and negative 
predictive value of rectal MRI in predicting nodal status using new criteria. 

 Reader 1 Reader 2 Overall 

Sensitivity 100 % 100 % 100 % 

Specificity 78.6 % 85.7 % 82.2 % 

PPV 83.3 % 88.2 % 85.8 % 

NPV 100 % 100 % 100 % 
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