
cedars-sinai.org

A CT Quality Control Audit Program Based on 
Automated Analysis and Alerts

Emi Eastman; Di Zhang, Ph.D., DABR; Yifang Zhou, Ph.D, DABR

Imaging Department
Cedars-Sinai Medical Center



Purpose

• A continuous quality control (QC) program is an essential part of computed tomography (CT) 
quality assurance to ensure patient safety and consistent clinical performance. 

• The American College of Radiology (ACR) requires that the continuous QC program be 
monitored by a Qualified Medical Physicist (QMP). 

• In a clinical setting with multiple sites and scanners, this monitoring activity often entails a 
constant, detailed, and laborious review of records by a medical physicist. 

• The purpose of this study was to minimize the amount of human review time by developing a 
self-regulating program to monitor CT QC results that can detect and report both missing and 
out-of-tolerance results.
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Methods

1. We created a set of electronic forms using 
Microsoft Excel for technologists to use to record 
the QC results.
◦ Stored on a cloud drive that both 

technologists and physicists have access to. 
◦ Incorporate limits specified by both the 

vendors and the ACR for each of the QC 
tests. 

◦ The daily test includes CT number, noise, the 
presence of artifacts, and uniformity. 

◦ The weekly test includes SMPTE pattern 
check. 

◦ The monthly test includes visual inspections 
of the console and gantry, laser alignment, 
and vendor-recommended quantitative tests 
such as spatial resolution, contrast scale, slice 
thickness, and low contrast resolution. 
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Methods

2. These digital forms are reviewed automatically by a Python-based program at a user-defined frequency. 

◦ Our institution uses the program:

• Daily to search the forms for out of tolerance results—either a warning or failure depending on the 
specified upper and lower limits

• Weekly to identify missing entries

◦ The program also maintains a record of all out-of-tolerance results detected throughout the month in 
a separate file. 

◦ The Pandas library was used for all data manipulation and Pywin32 was used to create copies of the 
original files for our records



The email alert sent when the program 
detects an out-of-tolerance or blank result.
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3. When an out-of-tolerance result is detected, the program sends an email alert to a group of defined 
users.
◦ The Pywin32 library was used to send out email alerts. 
◦ The program automatically runs at our defined frequency using Windows Task Scheduler on a 

desktop computer. 



Results

The accuracy of the program was evaluated for 16 weeks, and the results were compared to 
human performance of the same task. In addition, the total number of missing records were 
compared before and after the implementation of the automated QC program to evaluate the 
behavior change of the technologists performing the QC.

• The results of a manual review of the QC records agreed with the results reported in the email 
alerts with the accuracy of 100%. 

• For our enterprise health system with 16 CT scanners, implementing the automated program 
saves 60 minutes of a medical physicist’s time per week, or 50 hours per year. 

• The program detected missing entries that the human review did not capture. 
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Figure C. The number of missing QC records reported each week.
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Results

• After the first two weeks of 
implementation, the number of 
missing QC results detected each week 
decreased from 12 and 14 in the first 
and second week, respectively, to a 
median of 2 each week for the 
following 14 weeks. 

• The continuous and detailed 
monitoring by the program in 
combination with the routine, weekly 
follow-up by the physicists led to 
more timely QC entries by the 
technologists and an overall decline in 
missing QC records.



We successfully implemented an automated method for CT QC documentation and review. This 
method not only increased the productivity of medical physicists by saving a significant amount of 
time and avoided human errors, but also drove behavioral changes of technologists which led to 
significantly reduced missing records.

Conclusions
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