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 1 

ABSTRACT 1 

Registry data are being increasingly used to establish treatment guidelines, set benchmarks, 2 

allocate resources and make payment decisions. While many registries rely on manual data 3 

entry, the Society of Interventional Radiology (SIR) is using automated data extraction for its 4 

VIRTEX registry. This relies on participants using consistent terminology with highly structured 5 

data in physician-developed Standardized Reports (SR). To better understand barriers towards 6 

adoption, a survey was sent to 3,178 SIR members. Responses were obtained from 451 IR 7 

practitioners from 92 unique academic and 151 unique private practices. Of these, 75% use 8 

structured reports and 32% use the SIR SR. The most common barriers to usage include SR 9 

length (35% of respondents), lack of awareness of the SR (31%), and lack of agreement on 10 

adoption within practices (27%). The results demonstrate insights regarding barriers in using 11 

and/or adoption of SR, as well as potential solutions.  12 

  13 



 2 

INTRODUCTION 14 

The field of Interventional Radiology (IR) has led the frontier in minimally-invasive, image-15 

guided procedures but lagging in proving value compared to other medical specialties(1). 16 

Several specialties have used data registries to illustrate their value(2-7). Registry success relies 17 

on implementing standard terminology across practices to generate real world data (RWD). 18 

Bringing these data together through a medical registry can lead to positive changes on the 19 

individual and population level in patient survival, safety, quality and reimbursement(1).  20 

 21 

Since imaging reports represent the central communication method in IR, they provide a 22 

natural target for implementation of data structuring. The ideal structured report(8) is 23 

formatted with headings, has a consistent organization, and uses standardized terminology as 24 

in American College of Radiology (ACR)-endorsed Reporting And Data Systems (RADS): Bi-RADS, Ti-25 

RADS, Pi-RADS and Li-RADS(9). While application of these structured reports with standardized 26 

language can be arduous and time-consuming, studies have shown structured reports are more 27 

complete(8), more clear(10), more consistent(3), less time-consuming(11), mitigate potential 28 

revenue loss(12), allow for better research(7) and preferred by both ordering clinicians and 29 

radiologists(6). With these considerations, SIR has been working to implement its own version 30 

of Standardized Reports (SR) since 2015 (11).  31 

 32 

Despite the above-mentioned advantages, there is apprehension or resistance to incorporate 33 

SR into practice. The purpose of this survey was to identify the challenges and barriers that 34 

exist for, or perceived by, IR practitioners in adopting and using SIR SR.  35 
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 36 

MATERIALS AND METHODS 37 

The survey was a quality improvement initiative and the institutional review board from one of 38 

the senior authors (BLINDED) deemed the study did not require approval. This was a single 39 

event, cross-sectional exploratory 17-question online survey (Survey Monkey, San Mateo, 40 

California) with a voluntary response sample of interventional radiologists. Survey questions 41 

were developed through an iterative design methodology by individual SIR personnel and 42 

committees. Participants were invited through a direct email hyperlink sent to 3,178 43 

interventional radiologists and a hyperlink posted in the “Open Forum” section of SIRConnect, 44 

an online discussion board for members of SIR. This sample size represents 91% of the 2021 45 

estimated population of 3,500 IR physicians in the United States(13). The data was collected 46 

over a 28-day period (2/18/22 to 3/18/22). All descriptive statistical analysis was performed 47 

using Microsoft Excel (Redmond, Washington, United States). The analysis of respondent 48 

location and/or practice type was independent and blinded from any and all other survey 49 

responses. Practices were classified as academic or non-academic based on the presence or 50 

absence of a diagnostic and/or interventional radiology training program found through an 51 

internet search. Thematic analysis was performed on the free comments. 52 

 53 

RESULTS 54 

Respondent group 55 

The direct email hyperlink had a response rate of 13% (406/3178) and was the source for the 56 

majority of the survey participants (406/451, 90%). From the 451 total respondents, 88% 57 
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(398/451) entered information on their practice nature, location, or name. After removing 58 

incomplete answers, there were 333 respondents (84%, 333/398). Three of these respondents 59 

were international, leaving a total of 330 practices known to be located within the United 60 

States (73%, 330/451).  61 

 62 

From those 330 respondents, 49 institutions had more than one responder. After accounting 63 

for these, a total of 243 unique U.S.-based practices were identified. Non-academic practices 64 

constituted 62% (151/243); and academic practices, 38% (92/243). The geographic distribution 65 

of US practices is illustrated in Figure 1 (Figure 1: Respondent Locations). There were three 66 

groups of respondents in this survey: those that (1) use SIR SR, (2) use non-SIR SR, and (3) do 67 

not use any standardized reporting. 68 

 69 

Use of standardized templates for IR procedures 70 

The survey participants’ responses to their use of SR, source of SR and version of SIR SR used 71 

are detailed in Table 1. On questions more specific to not using SIR SR templates, 215 72 

respondents answered in 1 of 11 different combinations of “Institution created templates”, “SIR 73 

SR templates (for only a few select reports)”, “Practice created templates”, and/or “Other”. The 74 

two most common types of templates used in these combinations were “Practice created 75 

templates” (79%, 169/215) and “Institution created templates” (16%, 35/215). “Other” which 76 

was most often specified as personally-made templates, accounted for 13% of entries (27/215).  77 

 78 

Use of standardized templates for clinic notes 79 
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The use of SR for clinical encounters (consults, follow-ups, observation, etc) are summarized in 80 

Table 2. For the respondents that used non-SIR structured reports for IR procedures, 67% used 81 

structured clinic notes (144/215). For respondents that used SIR SR templates for most IR 82 

procedure reports, 46% used structured clinic notes (49/106).  83 

 84 

Challenges using & barriers preventing use of SIR templates 85 

Across all respondents, 94% (426/451) identified at least one challenge using or one barrier 86 

adopting the SIR SR. The most common concern was that the SR are too long (35%, 150/426); 87 

the least common concern was the dictation or electronic medical record (EMR) system did not 88 

support implementation (8%, 33/426).  89 

 90 

The challenges and barriers shared between the 3 respondent groups are represented in Table 91 

3 and Figure 2 (Figure 2: Challenges using and barriers adopting SIR standardized report 92 

templates). The free text “Other” comments were separated into 14 categories that can be 93 

organized into one of three areas: (1) content, (2) user, or (3) information technology (Table 4). 94 

Though not particularly specific, each of the comments is worth reviewing and demonstrate 95 

many of the challenges to both developing and increasing utilization of the SIR SR.  96 

 97 

Dictation Systems and Electronic medical records 98 

The dictation systems used by respondents is summarized in Table 5. Most respondents used a 99 

combination of dictation systems. Similarly, most respondents used a combination of EMR 100 

systems (Table 6).  101 
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 102 

Interest in learning more about VIRTEX 103 

From the respondents that answered this question (81%, 364/451), 55% of the respondents were 104 

interested in learning more about VIRTEX (202/364).  105 

 106 

DISCUSSION 107 

Standardized reporting is the foundation of clinical registries. Since the inception of Bi-RADS as 108 

a “brief mammography lexicon” in 1992, it has evolved to take a primarily role in multiple 109 

imaging modalities as well as in clinical treatment, management and follow-up.(3) Similar 110 

standardized language has proven successful for clinicians as well.  The first clinical registry 111 

established by the Society of Thoracic Surgery in 1989 serves as a gold standard today and has 112 

been credited for over 500 investigations and advancements between 2010 and 2020(2).  113 

 114 

Early investigations of standardized report utilization in IR have communicated its value and 115 

barriers.(14, 15)  A 2016 study found high satisfaction rates from referring physicians across 10 116 

different practice sites using the initial SIR SR (version 1).(14) While the investigators also found 117 

participants identified SR to be superior in terms of billing, quality improvement and research; 118 

participants ranked SR inferior in ease of use, speed, high number of data elements and ease of 119 

reading. A more recent study analyzing locally created reports from a single center reported 120 

participants found SR to be easier (89%) and faster (81%) to complete and had a similar or 121 

higher level of detail (73%) as compared to non-structured reports.(15) That study also found 122 

referring physicians preferred structured over free text reports. 123 
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 124 

This work surveyed challenges and barriers towards implementation of standardized reporting 125 

in IR. The survey found SR to be widely used (75% of respondents) and over 30% of SIR 126 

members have adopted SIR SR. These numbers are encouraging in the initial stages of IR data 127 

harmonization, but indicate there remains work to be done to increase SIR SR utilization. The 128 

key barriers for usage of the SIR SR were report length, lack of agreement on implementation 129 

within practices, and report customization. An important strength of the SIR SR was its 130 

adoption across a broad range of dictation and EMR systems. 131 

 132 

This survey had a respondent group that was geographically diverse and representative of SIR 133 

membership with both academic and non-academic settings. Templates decreasing the users’ 134 

autonomy was a barrier to adopt SIR SR in 42% of non-SR users. That challenge was seen in 9% 135 

of SR users and further decreased to 8% of those that used the SIR SR. That pattern was also 136 

seen in templates being too long (Figure E1: CT Biopsy Report Template), data elements not 137 

having relevance, dictation/EMR not supporting implementation, and lack of IT and/or 138 

administrative support. On the other hand, the concern that templates did not allow for 139 

enough narrative or free text was a concern in 40% of non-SR users and 39% of the SIR SR users. 140 

This concern may be addressed by education of SIR SR users that customization, including re-141 

ordering of modules and addition of narrative text, is supported. Some feedback from this 142 

survey is based on the older versions of the SIR SR. Many of these critiques have been 143 

addressed in the most current version of the SIR SR (Version 3.1).  144 

 145 
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This study did have limitations. While the respondent sample was likely representative of the 146 

study population; results from small rural, community hospital practitioners may not be 147 

represented. Similarly, invitation to participate was done through SIR membership channels 148 

and this method limits, if not lacks, feedback from non-SIR members. Additionally, the email 149 

addresses on file may have been out of date. While recruitment efforts were repeated, no 150 

other networks for invitation were used in this study. Further caution is needed in the interpretation 151 

of these results given the response rate. Even though there were more than 400 respondents, this 152 

response rate as a percentage of the population was 14% (451/3,178) and can be considered 153 

low and a major source of bias.  Separately, not every question was answered and this changes 154 

the denominator between questions. Transparency was maintained by including the numerator 155 

and denominator for each queried variable. On the other hand, there may have been questions 156 

answered “for the sake of it” just to complete the survey. Such questions could not be 157 

identified in this survey.  158 

 159 

Some free text comments expressed concern that the purpose of SIR SR templates to be serving 160 

individual research interests. That is not the goal of SIR SR templates or VIRTEX.(1) The intent of 161 

the SIR SR templates is to establish standardized language for IR and compile a national level 162 

sample size of pre-, intra- and post-procedure data to help improve quality of care/outcomes, 163 

understand gaps in care that can be answered via research, drive reimbursement decisions, and 164 

keep IR at the leading edge of medicine.  165 

 166 



 9 

The current focus on standardized language and SR reflects the early state of VIRTEX. The 167 

registry is gaining attention and has now been launched at select sites across the country with 168 

others enrolled. Sustaining its success and demonstrating its value to the society and individual 169 

practices relies on standardized language and granularity (Figure E2: Leg Angio Report 170 

Template).  171 

 172 

The SIR SR with standardized language is the first step in strengthening the IR position, 173 

demonstrating value, and allowing IR to compete using RWD. This RWD will ultimately enhance 174 

our practice on all levels and better serve our patients.   175 
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FIGURE LEGENDS 219 

Figure 1: Respondent Locations. Pie chart of the geographic distribution of the 243 unique 220 

practices within the United States that responded to the survey.  221 

 222 

Figure 2: Challenges using and barriers adopting SIR standardized report templates. Bar 223 

graph of the results to the nine survey questions.  224 

 225 

Figure E1: CT Biopsy Report Template. SIR SR template for percutaneous biopsy with CT-226 

guidance.  The black text is the template text and the red text represents the user input text 227 

fields. All text however is customizable. This report is considered to be a relatively shorter 228 

report template. 229 

 230 

Figure E2: Leg Angio Report Template. SIR SR template for lower extremity angiogram. The 231 

black text is the template text and the red text represents the user input text fields. This report 232 

has a high degree of granularity and considered to be a long template.  233 



Table 1: Respondent Procedure SR Use 

   

Total Respondents to this question (n=451)   

Use SR for IR procedures 75% (338/451) 

Do not use SR for IR procedures 25% (113/451) 

   

Of those that use SR for IR procedures (n=338)   

Use non-SIR SR or SIR SR for only a few reports 67% (228/338) 

Use SIR SR for most reports 31% (106/338) 

Unanswered 1% (4/338) 

   

SIR SR Version used (n=106)   

Unaware 30% (32/106) 

Version 1 2% (2/106) 

Version 2 25% (26/106) 

Version 3 25% (27/106) 

Version 3.1 12% (13/106) 

Unanswered 6% (6/106) 

 

 



Table 2: Respondent Clinical SR Use 

   

Total Respondents to this question (n=427)   

Use SR for clinic notes 55% (233/427) 

Do not use SR for clinic notes 45% (194/427) 

   

Of those that use SR for clinic notes (n=233)   

Use SR for procedures 83% (193/233) 

Do not use SR for procedures 17% (40/233) 

   

Of those that do not use SR for clinic notes (n=194)  

Use SR for procedures 63% (123/194) 

Do not use SR for procedures 37% (71/194) 

   

 

 

 

 



Table 3: Challenges using and barriers adopting SIR standardized report templates 

 

 

    SIR SR   Non-SIR SR   No SR   

                

Templates are too long 
  19%   32%   50%   

  (20/106)   (73/228)   (57/113)   

                

Data elements are not relevant 
  19%   24%   33%   

  (20/106)   (54/228)   (37/113)   

                

Templates do not allow for enough 

customization 

  23%   20%   39%   

  (24/106)   (46/228)   (44/113)   

                

Templates decrease my autonomy 
  8%   9%   42%   

  (8/106)   (21/228)   (47/113)   

                

Templates do not allow for enough 

narrative or free text 

  39%   18%   40%   

  (41/106)   (41/228)   (45/113)   

                

There are not templates specific for the 

procedures performed 

  26%   13%   22%   

  (28/106)   (30/228)   (25/113)   

                

Colleagues and/or institution do not 

agree on adoption 

  22%   25%   27%   

  (23/106)   (57/228)   (30/113)   

                

           



Dictation/EHR/RIS system does not 

support implementation 

4% 7% 12% 

  (4/106)   (16/228)   (13/113)   

                

Lack of IT and/or administrative 

support for implementation and 

maintain 

  11%   20%   23%   

  (12/106)   (46/228)   (26/113)   

                

Unanswered or no challenge or barrier 

selected 

  6%   7%   2%   

  (6/106)   (17/228)   (2/113)   

                



Table 4: Open comments 

  

SIR SR   Non-SIR SR   No SR 

Content 

      
Reports are too long 

 

0 

 

3 

 

1 

       
Reports read poorly 

 

4 

 

4 

 

1 

       
Reports not better than what I already have now 

 

0 

 

6 

 

1 

       
Reports are missing important clinical and/or device information 

 

4 

 

3 

 

3 

       
Reports are more difficult for referring providers or billers to understand 

 

3 

 

4 

 

7 

       
Reports are too detailed and/or are not practical 

 

1 

 

3 

 

3 

       
User 

      
Lack of experience with SR 

 

0 

 

2 

 

0 

       
Unsure of how to modify SR to better suit needs 

 

1 

 

0 

 

0 

       
Prefer no template/current template and see no reason to change 

 

2 

 

8 

 

0 

       



Resource unknown, no templates available for desired procedure(s) 

 

2 

 

1 

 

0 

       
The whole endeavor is not valuable 

 

1 

 

0 

 

2 

       
Information technology 

      
Local difficulty in modifying SIR SR to meet local needs 

 

0 

 

2 

 

1 

  

          

 



Table 5: Dictations Systems Used 

 

 

Dictation Systems 
Respondents who use any 

standardized reports* 

Respondents who use           

SIR standardized reports** 

Nuance PowerScribe 84% (215/294) 90% (86/96) 

3M M*Modal Fluency 10% (29/294) 6% (6/96) 

Epic/Epic Radiant 10% (29/294) 7% (7/96) 

Voice2Dox 0.7% (2/294) 1% (1/96) 

eClinicalWorks 0.7% (2/294) 1% (1/96) 

Philips Vue (Carestream Vue) 0.4% (1/294) 0 

StreamlineMD 0 0 

HI-IQ 0 0 

Other 5% (14/294) 1% (1/96) 

 

*Note: From the 338 respondents that used a SR for IR procedure, only 294 of them responded to this 

question.  

**Note: Of the 106 survey participants that use SIR SR for most reports, only 96 of them answered this 

question. 

 



Table 6: EMR Used 

 

 

EMR 
All Respondents to 

the question* 

Respondents who use SR 

that are not SIR templates 

Respondents who use           

SIR standardized reports 

Epic 60% (239/396) 64% (127/198)  60% (58/96) 

Cerner 24% (94/396) 21% (42/198)  30% (29/96) 

MEDITECH 9% (36/396) 11% (21/198)  4% (4/96) 

Allscripts 7% (26/396) 5% (9/198) 13% (12/96)  

Other 7% (29/396) 7% (13/198) 8% (8/96) 

 

*Note: All respondents (n=396) included respondents from all three groups and represent 198 

respondents who use SR that are not SIR templates, 96 respondents who use SIR SR and 102 

respondents that do not use any type of standardized reporting.  
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