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Background
● Patients have limited understanding of medical jargon in diagnostic imaging reports [1]
● Due to limited time and resources, patients may not have discussed imaging findings 

with their ordering provider prior to referral for an image-guided biopsy
● We developed PORTER (Patient-Oriented Radiology Reporter), a web-based 

application that automatically annotates radiology reports with lay-language definitions 
[2,3]

● PORTER currently contains a lexicon of over 13,000 medical terms, including TI-RADS 
terminology

● PORTER has been shown to improve patient understanding of knee MRI reports [4], 
but has not been evaluated in the context of peri-procedural understanding prior to 
biopsy



PORTER Web Interface

Figure 1. PORTER interface with annotations of the diagnostic imaging report. Underlined words and phrases were 
automatically detected by PORTER. Lay-language definitions appear in a pop-up tooltip upon mouseover of the 
underlined word or phrase.



Methods
This project was reviewed and determined to qualify as quality improvement by the University of Pennsylvania IRB.

1. Inclusion Criteria: Adult patients requiring an US-guided biopsy following a diagnostic imaging 
study were identified and screened to participate during telephone scheduling from Nov 2018 to 
present. Thus far, seven patients (mean age of 55) have been enrolled. All patients, by chance, were 
undergoing thyroid biopsy.

2. Pre-Intervention: On the day of biopsy, prior to consenting for the procedure, patients were 
surveyed about their original diagnostic imaging report. This was to assess whether they had 
previously seen their report, their understanding of the report, and identify if they had any questions 
about the report or need for biopsy.

3. Intervention: Patients were shown an annotated version of their report using PORTER with up to 10 
minutes to interact with the pop-up definitions.

4. Post-Intervention: Patients were surveyed to assess post-PORTER understanding of their 
diagnostic imaging report, need for biopsy, and whether questions were answered or new questions 
generated.



Patient Demographics

Table 1. Patient demographic information and whether patients viewed and understood their radiology report prior to 
day of biopsy. If patients did not previously see their report, we provided the original report for them on the day of 
biopsy. Understanding scores: 1 - No, not at all; 2 - Maybe, but only a little bit; 3 - Yes, for the most part; 4 - Yes, 
absolutely. All patients reported limited to no discussions about the need for biopsy with their ordering provider.



Report Metrics

Table 2. Report metrics with various readability scores, number of terms identified by PORTER, and percent of 
report annotated by PORTER.



Patient Questions – Pre & Post Intervention
Examples of free-text pre-PORTER questions:

● “How do you determine what nodule to biopsy?”
● “Getting stuck on the difference between a 

thyroid, parathyroid, nodule and their relationship 
to the whole of the procedure.”

● “Want to understand more about the nodule, it's 
size, and what they do with the sample they take 
after they analyze it.”

● “Size of nodules?”
● “What happens to the sample after it is 

analyzed?”

Figure 2. Number of questions patients had about their US-guided 
biopsy after viewing their raw diagnostic imaging report and following 
viewing of their report using PORTER.



Patient Surveys

Figure 3. Post-intervention patient feedback about PORTER using Likert scale from 1 to 5 with 1 representing very 
dissatisfied or strongly disagree, and 5 representing very satisfied or strongly agree. Overall average score = 4.82.



Conclusions
● PORTER can improve patient understanding of their diagnostic imaging 

reports and need for having a biopsy
● PORTER reduced the number of questions patients had about their upcoming 

US-guided thyroid biopsy. Lay-language definitions were included for 
TI-RADS terminology, which can be difficult to understand. 

● All patients were very satisfied and highly recommended the use of PORTER 
to others

● More patients will be needed to further generalize these preliminary findings
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