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Background and Research Question

Rectal cancer forms in the tissues of the rectum. Cancer inside the rectum and cancer inside the colon are often
referred to together as colorectal cancer (CRC). CRC is the third most common cancer and the second leading
cause of cancer-related deaths in the world with an estimated number of 1.8 million new cases and about
881,000 deaths worldwide in 2018. The objective of this study is to determine which pre-surgery and Magnetic
Resonance Imaging (MRI) variable(s) are significantly associated with rectal cancer outcomes -measured by
the pathologic T-Stage, pathologic N-Stage, pathologic M-Stage, under the TNM (Tumor, Node, Metastasis)
system that describes the extent of the primary tumor based on its size and invasion into surrounding tissues,
for patients diagnosed with locally advanced rectal cancer, or recurrence. This is important for prognostic
assessment, surgical planning, and the evaluation of treatment response, in the context of multidisciplinary
rectal cancer care.

Data Analysis and Results

Table 1: The results show that number_of_positive_lymph_n and lymphovascular_invasion imagining variables
are significantly associated with path M Stage outcome in both Panels A and B.

Table 2: Results show that number_of_positive_lymph_n imagining variable is significantly associated with path
T Stage and path N Stage outcomes in both Panels A and B. Among the pre-surgery or control variables,
init_clinical_staging_m appears to be a significant predictor of path T Stage, path N Stage and path M Stage
outcomes, and race appears to be a significant predictor of path N Stage and path M Stage outcomes in Panel
B.

Table 3: Results show that number_of_positive_lymph_n imagining variable is significantly associated with
path N Stage both Panels A and B.

Methodology
- Three different regression techniques are utilized to determine whether any variable of the variables is
consistently and significantly associated with outcomes. Since the dependent variables are not continuous
variables, Tobit regression is used for path_t_stage, path_n_stage, and path_m_stage which can take ordered
values, and the Logit regression is used for Recurrence thatis O or 1indicator variable. LASSO and Ridge
regression methods, as well as a combination of the two, called ElasticNet regression, are also used.
- Using Stata and Python programming, the regression results are examined with (Panel A of each table) only
the imaging variables and (Panel B of each table) with both imaging variables and pre-surgery variables (or
control variables).

Table 2: Adaptive LASSO regression, SCAD, and MCP

Panel B:

Table 3: Ridge and ElasticNet

Table 1: Tobit and Logit regression Table 2: Adaptive LASSO regression, SCAD, and MCP

Panel A:
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Discussion and Conclusion
Results support my hypothesis that among the various pre-surgery and MRl variables available for colorectal
cancer patients, number_of_positive_lymph_n (imaging variable), and init_clinical_staging_m and race
(pre-surgery variable) appear to be significantly associated with pathologic TNM and recurrence. The
number_of_positive_lymph_n refers to the number of lymph nodes to which cancer has spread, also known as
the n-stage. init_clinical_staging_m refers to clinical M, or metastatic, stage, determined at diagnosis prior to
any treatment. There are only 55 cases in this analysis, so this is a small sample, yet offers multidimensional
data. As the number of cases grows, further testing can be done, and the results can be more reliable, for
instance, with the inclusion of an initial fit period and a subsequent test period. With advancing imaging
technologies, the role of imaging in predicting and improving patient outcomes is likely to grow even more
significant in the future.




