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BACKGROUND. Improved communication between radiologists and patients is a
key component of patient-centered radiology.

OBJECTIVE. The purpose of this study was to create patient-centered video ra-
diology reports using simple-to-understand language and annotated images and to
assess the effect of these reports on patients’ experience and understanding of their
imaging results.

METHODS. During a 4-month study period, faculty radiologists created video ra-
diology reports using a tool integrated within the diagnostic viewer that allows both
image and voice capture. To aid patients’ understanding of cross-sectional images, cin-
ematically rendered images were automatically created and made immediately avail-
able to radiologists at the workstation, allowing their incorporation into video radiolo-
gy reports. Video radiology reports were made available to patients via the institutional
health portal along with the written radiology report and the examination images. Pa-
tient views of the video report were recorded, and descriptive analyses were performed
on radiologist and examination characteristics as well as patient demographics. A sur-
vey was sent to patients to obtain feedback on their experience.

RESULTS. During the study period, 105 of 227 faculty radiologists created 3763 video
radiology reports (mean number of reports per radiologist, 36 + 27 [SD] reports). Mean
time to create a video report was 238 + 141 seconds. Patients viewed 864 unique video
reports. The mean overall video radiology report experience rating based on 101 patient
surveys was 4.7 of 5. The mean rating for how well the video report helped patients un-
derstand their findings was also 4.7 of 5. Of the patients who responded to the survey,
91% preferred having both written and video reports together over having written re-
ports alone.

CONCLUSION. Patient-centered video radiology reports are a useful tool to help
improve patient understanding of imaging results. The mechanism of creating the
video reports and delivering them to patients can be integrated into existing infor-
matics infrastructure.

CLINICAL IMPACT. Video radiology reports can play an important role in pa-
tient-centered radiology, increasing patient understanding of imaging results, and they
may improve the visibility of radiologists to patients and highlight the radiologist’s im-
portant role in patient care.

As radiology transitions from volume-based to value-based practice, a major focus is im-
proving patient experiences [1]. Both the Radiological Society of North America (RSNA) and
the American College of Radiology (ACR), through the Radiology Cares and Imaging 3.0
campaigns [2], have made patient-centered radiology and improved patient communica-
tion priorities. The primary method of communication between radiologists and patients is
the radiology report. Studies have found that patients appreciate being able to easily access
and read their radiology reports [3]. The development of online (digital) patient portals has
been an important tool to initially allow patients to access their reports and, more recently,
to view, download, and share theirimages. A 2016 study reported that 51% of patients with
online patient portal access actually viewed their report online [4]. At New York University
Grossman School of Medicine, a review of the data showed that 76% of patients have active
online patient portal access; 58% of outpatient examination reports and 38% of outpatient
examination images are viewed.
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Studies have shown that patients have difficulty in understand-
ing the meaning of theirimaging reports. A study by Gunn et al. [5]
in 2017 found that the median score of radiology report compre-
hension by patients was 2.5 on a scale of 1-5. This is most likely be-
cause radiologists have traditionally viewed the referring physician
as the audience of their reports rather than the patient. As a result,
the radiology report is typically full of medical terminology and
is written at the 10th to 13th grade level, far above the fourth to
sixth grade level recommended for communications for patients
[6, 71. Major problems for patient comprehension include unclear
or technical language and the length of the radiology report [5, 8].

A number of strategies have been proposed to improve the
ability of patients to understand their imaging reports [7, 9-14].
A few pilot studies have shown the feasibility and efficacy of a
short video report to highlight important findings for referring
physicians [10, 11]. Creating short video reports specifically for
patients offers several potential advantages in improving radiol-
ogist-to-patient communication. By seeing the radiologist show
relevant findings and hearing the findings described, patients
may be more likely to understand that radiologists, not referring
physicians, are the physicians who actually interpret the exam-
inations, thus increasing the visibility of radiologists to patients.
The video report can be focused on one or a few key findings and
be prepared using lay terms to allow increased patient compre-
hension, although the referring physician (and patient) would still
have access to the more comprehensive and detailed traditional
written report. To be practical, creation of the report would need
to be seamlessly integrated into the radiologist’s daily workflow
at the workstation with only a minimal increase in time spent by
the radiologist. The report would also need to be easily accessi-
ble by patients through an online portal on their mobile devices
or computers.

The purpose of this study was to determine if it is possible
to create patient-centered video radiology reports using sim-
ple-to-understand language and annotated images and to as-
sess the effect of these reports on patients’ experience and un-
derstanding of imaging results.

Methods

The study qualified as a quality improvement project and
therefore did not require institutional review board approval. The
pilot study ran from September 20, 2021, until January 22, 2022.

Technical Considerations for Creation of the Video
Radiology Report

In collaboration with Visage Imaging, we built an integrated vid-
eo reporting tool inside the diagnostic viewer. The tool allows si-
multaneous capture of visual content on one or multiple viewports,
the radiologist’s voice, and the mouse cursor. Using the same micro-
phone, the radiologist creates the video report after dictating but
before signing the written report. The radiologist chooses images
they think are appropriate, places them in the viewports, and ex-
plains the findings on the images using simple-to-understand lan-
guage. The user interface was designed according to the well-un-
derstood paradigm of classic recorders. It provides functions to
start, pause, rewind, play back, and finalize the recording. To ensure
good visibility on portable devices such as cell phones, the mouse
cursor position is captured during interaction, and a large yellow ar-
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HIGHLIGHTS

Key Finding

B Video radiology reports created specifically for patients
using lay language and including annotated images
improve patients’ understanding of their imaging results.
Report creation and delivery to patients can be integrated
into existing informatics infrastructure.

Importance

B Video radiology reports have the potential to improve
radiologists’ communication with patients and to play an
important role in patient-centered radiology.

row is rendered into the video. Figure 1 illustrates the user interface
of the video radiology report creation tool.

Once the radiologist finalizes a video report, the audio and vid-
eo streams are automatically encoded as an MPEG stream, em-
bedded into a DICOM object, and inserted into the PACS server.
The DICOM object can thus be routed and archived seamlessly
in the existing radiology information technology infrastructure.
Encoding can take a few seconds to a minute, depending on the
length of the report and speed of the computers. The encoding
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Fig. 1—Screen shot shows user interface for integrated video radiology
report creation tool including easy-to-understand buttons to start, pause, and
stop recording; rewind; and preview or review area with increased-visibility
mouse cursor. Arrow denotes calcaneonavicular coalition on this cinematically
rendered image.
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happens as a separate compute thread in the background, so the
radiologist can continue to work and advance to the next case.
A health level 7 image notification message with a direct link to
the video radiology report is generated and sent to the electron-
ic medical record (Epic). This notification is used to create logic
within the electronic medical record so the link to the video re-
port is shown at an appropriate time and place in the medical
record. Video S1 (available in the online supplement) shows an
example of a video report created for an ultrasound (US) exam-
ination in a patient with hepatic steatosis.

Automated Cinematically Rendered Images

For video reports that were created for cross-sectional stud-
ies, the goal was to present images to patients that would be
more easily understood than traditional 2D cross-sectional im-
ages. Cinematic rendering is a volume rendering technique that
creates photorealistic rendering of volumetric datasets [15, 16].
Cinematic rendering has been shown to be useful in a number
of clinical scenarios [17-21], but its integration into clinical prac-
tice has been limited by the expertise and time needed to create
cinematically rendered images. In combination with scientists
from our 3D imaging vendor (Siemens Healthineers), we devel-
oped a novel technique for automatically creating cinematically
rendered images. Renderings are sent directly to the PACS and
are immediately available to radiologists at their reading work-
station. A brief summary of the technique follows.

To achieve the required fully automated process, thin-slice vol-
umetric datasets were automatically routed from the CT scanners
to a syngo.wia server (Siemens Healthineers). Predefined render
tasks were then applied to the datasets on the basis of specific DI-
COM attributes. These render tasks define which anatomic struc-
tures and organs will be rendered and provide specific informa-
tion about how to visualize these structures in specific presets. The
structures were segmented using an artificial intelligence-based
multiorgan segmentation tool that is able to differentiate 83 ana-
tomic objects. This allows optimal depiction of structures of inter-
est, reduces artifacts, and removes structures that might obscure
the anatomy of interest. After segmentation, preset transfer func-
tions were applied, which assigned color and opacity values to the
range of attenuation values in the segmentation objects. Batch
ranges (either radial or parallel) were created automatically and
sent to the PACS. Cinematically rendered images were automati-
cally created for the following CT examinations: chest, abdomen,
pelvis, brain, and joints. Work is ongoing to improve the segmenta-
tions, add more organs, and expand from CT examinations to volu-
metric MRI examinations. The decision to incorporate one or more
cinematically rendered images into the video radiology report was
made by the radiologist who created the report according to the
radiologist’s determination of whether cinematically rendered im-
ages would improve the visibility and the patient’s understanding
of the imaging finding. Video S2 (available in the online supple-
ment) shows an example of a video report, created for a patient
with tarsal coalition, that includes a cinematic 3D image.

Technical Considerations for Distribution of the Video
Report to Patients and Referring Physicians

Although many standard DICOM viewers can display video se-
quences, and some also play back audio, the goal was to make
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the user experience for the patient and clinician as direct and
easy as possible. Therefore, a direct link and a dedicated viewer
were created to provide single-click playback and compatibility
across a wide range of devices.

For the patient, a link to the video radiology report was em-
bedded in the patient’s written report in the online health app
and the patient web portal (MyChart, Epic). Special consider-
ations were assessed and testing performed to enable the play-
back on a variety of devices ranging from PCs to Android (Goo-
gle) and iOS (Apple) devices. At the beginning of our study, the
link to the video report was placed after the full written report.
Near the end of the study (after approximately 85% of the video
reports were created), the link was moved to the top of the report
to increase its conspicuity (Fig. 2).

For faculty practice referring physicians, a link to the video ra-
diology report was added in Hyperspace (Epic) adjacent to the

Back Close

DOPPLER [IMG16409]

Status: Final result

Procedures Performed
Code Procedure Name
IMG16409A US ABDOMEN COMPLETE WITHOUT
DOPPLER

Video Report: Your Results Explained
Click Here to Watch Your Video Report

Watch a short video where 2| || | IIEIE

radiologist describes an important finding on your
imaging exam. Please also follow up with your
doctor to discuss the written report and results.
Learn more about video reports at the bottom of
this page.

Your Exam Images
Click Here to View Your Images

View the images that were taken during your
exam. Please also follow up with your doctor to
discuss the written report and results.

WRITTEN REPORT

IMPRESSION:
1. Cholelithiasis without evidence of acute cholecystitis.

2. Diffuse hepatic steatosis.

Fig. 2—Screen shot shows revised appearance of link to video radiology
report in patient portal, with link at top of report to increase conspicuity. US =
ultrasound.
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Radiology Video Report

location of the traditional written report and the link to access
images from our PACS. For outside referring physicians, a similar
link was added to their tool, Care Link (Epic). An explanation and
disclaimer (Fig. 3) were added to the beginning and end of each
video radiology report to communicate the purpose of the re-
port and that the video radiology report was a complement to,
not a substitute for, the comprehensive written report or a dis-
cussion with the referring physician.

Patient Survey

To assess patients’ perception of video radiology reports and
obtain feedback forimprovement, a survey consisting of 10 ques-
tions was administered through an external service provider (Ap-
pendix 1). A unique link to the survey was presented at the end of
each video report.

Radiologist Training

Before the pilot study began, radiologists from multiple subspe-
cialties met with referring physicians to inform them of the initia-
tive and to discuss which reports they felt would be appropriate
for video radiology reports. For this pilot study, it was decided that
video radiology reports would not be created for patients with a
new diagnosis of malignancy or any other life-threatening diagno-
sis. Radiologists were encouraged to use easy-to-understand lay
terms in their video radiology reports. They were also instructed to
introduce themselves in the beginning of the report as the physi-
cian interpreting the examination. Radiologists were given instruc-
tions and access to our PACS test system before the start of the
pilot study to allow them to practice creating video reports and
optimize workflow. Radiologists were also instructed on how to
easily identify which patients had active online patient portal ac-
counts to limit the time spent on creation of video reports for pa-
tients without accounts. The decision to create a video radiology
report for an imaging examination was made by the interpreting
radiologist, and video radiology reports were made for both nor-
mal and abnormal examinations. The pilot study was rolled out to
all of our radiologists at the same time. Radiologists were not re-
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Fig. 3—Screen shot shows disclaimer and
explanation that appear at beginning and end
of each video radiology report. MAMMO =
mammography.

quired to create video radiology reports. A one-time $1000 incen-
tive was offered during 1 month of the pilot study for radiologists
who created at least 50 video radiology reports in that month. Ra-
diology trainees (residents and fellows) were not given access to
the video report tool or asked to participate in the pilot study.

Data Collection and Analyses

Data were collected on variables pertaining to radiologists, ex-
aminations, and patients. Radiologist variables included subspe-
cialty, sex, and video radiology report creation time and duration.
Examination variables were type of examination modality. Patient
variables included encounter setting (outpatient, inpatient, or
emergency), age, sex, and number of times the report was viewed.
Descriptive statistics were calculated for the variables collect-
ed and statistical analysis was performed using MedCalc (version
20.027, MedCalc Software) and SAS 9.4 software (SAS Institute).

Results

A total of 3763 video radiology reports were created by 46%
(105/227) of our faculty radiologists. Table 1 lists the subspecial-
ties and sex of radiologists who created video radiology reports.
The range of the number of reports created by radiologists was
1-223 (mean, 36 + 27 [SD] reports). Of the 3763 reports creat-
ed, 3415 (91%) were for patients with online portal access. Thirty
(0.8%) reports were created for inpatients, 95 (2.5%) for emergen-
cy department patients, and 3638 (96.7%) for outpatients. Video
radiology reports were created for examinations on multiple mo-
dalities: 1416 (38%) for MRI, 765 (20%) for screening mammog-
raphy, 607 (16%) for radiography, 474 (13%) for CT, 312 (8%) for
US, and 189 (5%) for interventional radiology (IR) procedures. The
mean length of a video radiology report was 55 + 30 seconds,
and the mean time to create one was 238 + 141 seconds. Both the
duration of the video radiology reports and the creation time var-
ied depending on the modality of the examination (Table 2). The
difference in video report duration between modalities was sta-
tistically significant (p < .001) for all modality pairs except CT and
US (p=.85) and radiography and screening mammaography (p =.59).
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TABLE 1: Characteristics of Radiologists Who Did Not Create Versus Those Who Created Video

Radiology Reports

Characteristic

Did Not Create Video Radiology Reports

Created Video Radiology Reports

No. of radiologists (n = 227)
Sex
Male
Female
Subspecialty
Body
Breast
Emergency radiology
Interventional radiology
Neuroradiology
Cardiothoracic
Nuclear medicine
Musculoskeletal

Pediatric radiology

122 (54)

67 (55)
55 (45)

28(23)
22(18)
17 (14)
15 (12)
13(11)
12(10)

105 (46)

56 (53)
49 (47)

22(21)
21(20)
(1)
1(1)
25(24)
5(5)
0(0)
23(22)
7(7)

Note—Values are the number of radiologists with percentage in parentheses.

The difference in report creation time was statistically significant
(p < .001) for all modality pairs except CT and US (p =.84), IR and
screening mammography (p = .87), IR and radiography (p > .99),
and screening mammography and radiography (p = .61).

With respect to number of views, 864 video radiology reports
were viewed at least once (23% of all reports, 25% of reports for
patients with active portal accounts). Of those, 46% (395/864)
were viewed multiple times (range, 2-19 times). When the link to
the video radiology report was below the written radiology re-
port, the patient view rate was 20% (632/3183). After the link was
placed above the written report and became more conspicuous,
the viewing rate increased to 40% (232/580).

Of the 864 reports viewed, 453 were for MRI examinations
(32% of all MRI video radiology reports), 108 were for CT exam-
inations (23% of all CT video radiology reports), 99 were for radio-
graphic examinations (16% of all radiograph video radiology re-
ports), 94 were for screening mammography examinations (12%
of all screening mammography video radiology reports), 64 were

for US examinations (21% of all US video radiology reports), and
46 were for IR procedures (24% of all IR video radiology reports).

The age range of patients whose video reports were viewed
was 7 weeks old to 91 years old. A total of 1289 video reports were
created for male patients; 338 (26%) of these video radiology re-
ports were viewed. A total of 2474 video reports were created for
female patients; 526 (21%) were viewed. A total of 214 unique vid-
eo radiology reports were viewed by referring physicians, with 55
video radiology reports viewed multiple times (range, 2-5 times).

To evaluate the difference in duration and creation time for
video radiology reports created for normal and abnormal exam-
inations, 100 consecutive reports created during the pilot study
were analyzed. Sixty-one reports were created for abnormal ex-
aminations, 33 for normal examinations, and six for IR proce-
dures. There was no statistically significant difference in mean
durations of the normal (68 + 46 seconds) and abnormal (79 + 38
seconds) reports (p = .22). There was also no statistically signifi-
cant difference in the mean creation times for the normal (256 +

TABLE 2: Length of Video Radiology Reports and Creation Time by Modality

No. (%) of Reports
Examination Type No. of Reports Viewed by Patients Duration of Report (s) | Time to Create Report (s)
All 3763 864 (23) 55+30 238+ 141
MRI 1416 453 (32) 69 =35 289 + 206
Screening mammography 765 94 (12) 43 +22 177 £ 101
Radiography 607 99 (16) 41+£20 196 + 386
cT 474 108 (23) 57 £30 253 +179
Ultrasound 312 64 (21) 54+22 239+ 148
Interventional radiology 189 46 (24) 49 + 28 182+ 109

Note—Except where otherwise indicated, values are the mean + SD.
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TABLE 3: Video Radiology Report Survey Results

Question, Response Option Result No. of Responses
How well did the video report help you understand your results? 101
1 (Poor) to 5 (excellent) 4.7%
Overall, how was your experience with the video report? 97
1 (Poor) to 5 (excellent) 4.7°
Was the length of the video appropriate, too long, or too short? 97
Appropriate 84
Too long 0
Too short 16
What did you find helpful about the video report? 95
Radiologist pointing to the pertinent findings on the images 92
Radiologist using language that was easy to understand 92
Seeing comparisons to normal studies (if applicable) 12
Seeing comparisons to your older studies (if applicable) 16
Use of 3D images 34
Easier to understand than the written report 58
If you were anxious about your test results, how did this change after watching the video report? 97
Same anxiety after watching 43
Less anxiety after watching 56
More anxiety after watching 1
What type of results would you like to see video reports for? 97
Normal results 1
Abnormal results 7
Both normal and abnormal results 92
What type of reports would you like to receive in the future? 97
Written 2
Video 7
Both written and video 91
Did you experience any technical issues? 98
Yes 4
No 96
If you did not find the video report helpful, please check any reasons why 15
Still had questions after watching the video 87
Prefer to read the detail in the written report 27
Radiologist did not use language that was easy to understand 7

Note—Except where otherwise indicated, values denote percentage of responses.

#Value is mean rating.

233 seconds) and abnormal (330 + 205 seconds) reports (p = .12).
Patients viewed 24 (39%) of the abnormal reports, three (50%) of
the IR reports, and eight (24%) of the normal reports.

Table 3 summarizes the responses of the 101 patients who
completed surveys (12% response rate). The mean overall expe-
rience rating was 4.7 of 5. The mean rating for how well the vid-
eo report helped patients understand their findings was 4.7 of 5.
Of our survey respondents, 7% favored video radiology reports
only, 2% preferred written reports only, and 91% preferred hav-
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ing both written and video radiology reports. A total of 92% of
patients wanted video radiology reports for both normal and ab-
normal results, 7% preferred video reports for abnormal stud-
ies only, and 1% preferred video reports for normal results only.
A total of 56% of patients had less anxiety about their imaging
results after watching the video radiology report, 43% had the
same level of anxiety, and 1% had more anxiety. Technical issues
occurred for 4% of respondents. Eighty-four percent of respon-
dents thought the video length was appropriate, whereas 16%
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would have preferred a longer report. Features of the video ra-
diology report that patients found most helpful included the ra-
diologist pointing to the pertinent findings on the images, the
radiologist using language that was easy to understand, com-
parisons to normal studies (if applicable), comparisons to older
studies (if applicable), the video radiology report being easier
to understand than the written report, and the use of 3D imag-
es. A total of 73 patients left narrative comments that were over-
whelmingly positive. Sample comments, both positive and nega-
tive, are listed in Appendixes 2 and 3.

Discussion

The radiology report is the primary method of communica-
tion by radiologists to both patients and referring physicians.
Although the method of creating the reports has evolved and
multimedia reports have been developed [22, 23], most reports
consist entirely of words with no images. This traditional radiol-
ogy report has multiple limitations. Radiologists interpret imag-
es, and the traditional report does not allow radiologists to use
those images to show and describe their findings. The lack of im-
ages in the traditional report can also lead to suboptimal charac-
terization of complex abnormalities that can negatively impact
patient care [23]. In one study of multimedia reports including
images, 66% of referring physicians found the multimedia nature
of the report valuable, and 76% preferred the multimedia report
over the standard report [23].

Both RSNA and ACR, through the Radiology Cares and Imag-
ing 3.0 campaigns [2], have made patient-centered radiology and
improved patient communication priorities. Starting with the
OpenNotes initiative in 2011 and continuing to the 21st Century
Cures Act [24, 25], patients’ online access to their medical records
has continually increased. Patients have responded favorably to
online portals, with many preferring portal-based methods over
traditional methods of receiving results [24].

The limitations of the traditional written report are even more
pronounced when patients are the audience. A study by Gunn et
al. [5] showed that patients have difficulty understanding their
imaging reports. Several strategies have been proposed to im-
prove patient comprehension of report content [7, 9-14, 26-28].
Some publications have advocated direct in-person communica-
tion between radiologists and patients [26-28]. Although this ap-
proach is routinely used for some select imaging studies, such
as diagnostic mammography and IR procedures, it is impractical
for most imaging examinations because of the time required and
the fact that most examinations are not interpreted in real time.
Structured reports and standardized lexicons in radiology have
been recommended to improve communication [9]. Although
both referring physicians and radiologists have found that the
clarity of structured reports is improved compared with conven-
tional reports, that is not necessarily true for patients. Structured
reports continue to contain highly technical terms that patients
often have little training or context to interpret. The substitution
of simplified, nontechnical language for medical terminology in
traditional written reports may improve patients’ comprehension
but may reduce clarity and the necessary granularity for referring
physicians to accurately understand findings and establish treat-
ment plans. Automated lay-language translation of radiology re-
ports has been proposed [7] to improve patients’ comprehension
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without the need to simplify language, but this method has not
achieved widespread use.

A few pilot studies have shown the feasibility and efficacy of
short video radiology reports created to highlight important
findings for referring physicians [10, 11]. A small 2016 pilot study
by Balkman and Siegal [10] found that preparation of a report less
than 2 minutes in length was possible in less than 5 minutes and
was viewed favorably by referring physicians. In 2019, Neto et al.
[11] reported their results of creating supplemental video radiol-
ogy reports on musculoskeletal CT and MRI examinations from
the emergency department. They also found that creating video
radiology reports that were 2 minutes long was possible in less
than 5 minutes and that referring physicians found the reports
helpful. Neither of these groups made their video radiology re-
ports available to patients. In 2021, Wahab et al. [12] performed
a pilot study of creating video radiology reports for patients un-
dergoing screening mammography. Although breast imagers
typically meet with all patients regarding diagnostic mammog-
raphy, this is not practical for screening mammography exam-
inations, which are frequently interpreted in batches. Wahab and
colleagues postulated that screening patients would also prefer
to receive their results directly from the radiologist rather than
through a written report or letter. Their video radiology reports
did not include images but were recordings of standard texts.
They reported that 73% of patients preferred the video message
over traditional methods of receiving their results.

Video radiology reports that include both video and audio spe-
cifically tailored for patients offer several potential improvements
over the traditional written radiology report for radiologists’ com-
munication with patients. A national survey showed that a signifi-
cant number of patients do not understand the function of radiol-
ogists or even that radiologists are physicians [27]. Including an
introduction at the beginning of each video report stating that the
speaker is the radiologist who is interpreting a patient’s study may
help patients appreciate that the radiologist is another physician
participating in their care. The creation of a short video radiology
report using nontechnical lay terms allows increased comprehen-
sion by patients without the worry of diluting the clarity and com-
prehensiveness of the written report; the referring physician (and
patient) still have access to the more comprehensive and detailed
traditional written report. Including cinematically rendered 3D im-
ages that are easier to understand than traditional 2D cross-sec-
tional images could help improve patients’ understanding of their
findings and the value of imaging.

This study found that patients overwhelmingly preferred a
combination of video and written reports over a written report
alone. They reported that using nonmedical terminology and
having the radiologist point to the pertinent findings on images
increased their ability to understand their imaging results. They
also liked the ability to compare abnormal images to normal im-
ages and appreciated the use of 3D images in addition to stan-
dard 2D cross-sectional images. The majority of patients who
were anxious about their imaging results reported that the vid-
eo radiology report decreased their anxiety. Although radiolo-
gists and referring physicians were concerned about creating
video reports for patients with abnormal findings, 92% of sur-
vey respondents preferred to receive video radiology reports for
both normal and abnormal results. Patients’ free-text comments
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were overwhelmingly positive, stating that the video radiology
reports were of significant value. Although we did not directly
measure the visibility of the radiologist to patients, several pa-
tients stated that the video radiology report created the feeling
of a relationship between them and the interpreting radiologist.

Although 16% of survey respondents stated that they would
prefer more detailed and longer reports, 84% thought the vid-
eo reports’ length was appropriate. This finding was important
as creating longer and more comprehensive video reports, in
addition to the traditional written report, could make video re-
ports impractical in the context of a large radiologist workload.
Only 4% of patients reported technical difficulties with the video
report. The most common issue involved problems hearing the
audio portions of the reports, though when these reports were
checked, the audio portion was present and comprehensible. Al-
though initially only 20% of all video reports were viewed by pa-
tients, the percentage increased to 40% after the link to the video
report was made more conspicuous in the online portal. Impor-
tantly, there was no publicity about the creation of video reports
nor communication to patients about the existence of the re-
ports during the pilot study. We expect the viewing rate will fur-
ther increase as patients and referring physicians become more
aware of the existence of video radiology reports.

Although referring physician use of video radiology reports
was not a focus of this study, 214 reports were viewed by referring
physicians. Anecdotally, some physicians viewed the reports with
their patients because they found them helpful in explaining the
findings and their treatment plans to their patients. A study of
referring physician opinions about multimedia radiology reports
found that 80% believed that such reports would be an improve-
ment over traditional radiology reports [29]. In that study, 28% of
physicians reported concerns that accessing multimedia reports
might be time intensive and interfere with clinical workflow. Our
video reports are primarily intended for patients, but a more de-
tailed study of referring physicians’ use and opinions of the video
radiology report, including the ease of accessing and viewing the
video radiology report, is planned.

A major concern that could limit clinical acceptance of video ra-
diology reports is the amount of time report creation would add
to radiologists’ workload. Although the amount of time needed
to create video radiology reports varied among radiologists, the
mean was 3 minutes 58 seconds. This amount of time makes it
feasible to create a small number of video radiology reports each
day, but it is too long to allow widespread clinical use. For exam-
ple, the creation of 20 video radiology reports per day would add
over an hour to the radiologist’s workday. Not surprisingly, the cre-
ation time varied depending on the type of examination, with the
shortest time required for screening mammography and the lon-
gest time for MRI. To increase acceptance and use in daily clini-
cal practice, the creation time needs to be further reduced. Most
of the creation time was spent with radiologists deciding how to
describe the patient’s findings, whether normal or abnormal, us-
ing simple-to-understand language rather than the medical lex-
icon they have been trained to use. The use of macros to allevi-
ate this issue is being pilot tested to significantly shorten creation
time and allow more widespread use of video radiology reports.
The macros are similar to those used to expedite the creation of
reports using voice recognition. Each radiologist creates standard
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audio reports for normal examinations, such as normal screen-
ing mammograms, as well as for common abnormalities, such as
meniscal tears. These standard audio reports can be stored and
linked to a patient’s images, with the radiologist using arrows to
show normal anatomy or abnormal findings. If the radiologist
feels it is necessary, they can also add short audio clips specific to
individual patients to these standard audio clips.

A second limitation to the use of video radiology reports is
that they might not be appropriate for all examinations. Video re-
ports are intended to highlight and describe one or two import-
ant findings, not to be a comprehensive report or a substitute for
the traditional written report. Creating noncomprehensive vid-
eo reports for complex imaging examinations with multiple find-
ings, such as oncologic follow-up examinations, might cause con-
fusion for patients. In addition, they could lead to difficulty for
referring physicians, who would need to help patients reconcile
the short video radiology report with the more comprehensive
traditional written report.

In summary, this study found that patient-centered video ra-
diology reports were valued by patients and aided their under-
standing of imaging results. Video radiology reports have the
potential to play a significant role in increasing the visibility of ra-
diologists and communicating to patients the important role ra-
diologists play in their care. This study also showed the feasibility
of creating video radiology reports in under 4 minutes and the
ability to integrate these reports into our electronic medical re-
cord and online patient portals. Continued development is nec-
essary to further shorten the creation time so that use of video
reports can expand from limited use in selected cases to more
widespread use in daily clinical practice.
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APPENDIX 1: Patient Survey Questions and Possible Responses

1) How well did the video report help you understand your results?
1-5 (Poor to excellent)

2) What did you find helpful about the video report? (Check all
that apply.)
a. Radiologist pointing to the findings on the images
b.Radiologist using language that was easy to understand
c. Seeing comparisons to normal studies (if applicable)
d.Seeing comparisons to your older studies (if applicable)
e. Use of 3D images
f. Easier to understand than the written report

3) If you did not find the video report helpful, please check any
reasons why:
a. Prefer to read the detail in the written report
b.Radiologist did not use language that was easy to under-
stand
c. Still had questions after watching the video

4) Was the length of the video:
a. Appropriate
b.Too long
c. Too short

5) Did you experience any technical issues?
a.Yes
b.No

6) If you were anxious about your test results, how did this
change after watching the video report?
a.l was not anxious
b.Less anxiety after watching
c. Same anxiety after watching
d.More anxiety after watching

7) What type of results would you like to see video reports for?
a.Normal results
b.Abnormal results
c. Both normal and abnormal results

8) What type of reports would you like to receive in the future?
a. Written
b.Video
c. Both written and video

9) Please enter any comments or feedback about the video report.
a. Free text

10) Overall, how was your experience with the video report?
1-5 (Poor to excellent)
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APPENDIX 2: Sample Positive Feedback From Patients

This was FANTASTIC! This is exactly how | would want to
receive all of my test results. | understood everything the
doctor was explaining and the video made it perfectly clear. It
was very interesting to see the inside of my body in that way
and | actually learned something new from the video. | hope
this format stays in place, | loved it!

| was very surprised and delighted to discover this new video
report. At 70 years old, I'm always suspicious of even small
symptoms, and this video, and the excellent narrator, were
exactly what I needed to see to calm my fears. Congratulation
on an stunning addition to the [redacted] system.

Amazing to the lay patient. Compliments the written report
and reduces anxiety about results. Great addition to receiving
the written report!

| really appreciated this video report. | think it is extremely
informative and very helpful. | have a better understanding of
my results now. Thank you!

Excellent way of reporting results. Hearing a nice calm,
professional and caring voice is a great benefit with good or
bad newsl!! Patients rely so much on caregivers and amazingly
even their professional voices - great idea!

I think this is great! | like being able to see results prior to Dr.
visit so | can gather any questions | may have.

Verbal results from the interpreting radiologists provides an
added level of assurance and feeling that all health care
providers are monitoring and managing my health well.

| was pleasantly surprised to see a video report. | always like
“seeing” what’s going on (but some procedures areimpossible
to see) even though the doctor talks you through the
procedure as he goes.

The video makes it more personable. This is an awesome
addition!

This is the first time I've had a good view of the issue AND an
explanation that | could easily understand! Thank you so much
The doctor interpreting the results had such a nice calming
voice and explained the images so that | could understand
them. It sounded as though we were having an in-person
visit. | am so impressed

Short, concise and helpful to the layman. Well presented by
Dr. [redacted]. Very much needed in my case and TIMELY,
which is mentally critical right now. My overall impression is
[redacted] is doing everything right in trying to raise the bar
in communication.

This is amazing!! Thank you! Really hope this get rolled out
across the board.

This was great, very clear to see the fracture, hard to know
what you're looking at some times with still pics. Thanks
Video report was very very helpful in helping us understanding
the fracture and the healing process; as of result, it gave us
greater relief in knowing and understanding the X-Ray images.
With the help of the doctor who was explaining the results of x
ray images in the video report, we can have a better
communication with our doctor during the follow up visit. Thank
you Dr. [redacted] for taking the time to make the video report.
Incredibly valuable tool for patients

Terrific new option for imaging test results, and an outstanding
execution. The playback was smooth, and the doctor’s
comments were clear. Thank you, Dr. [redacted]! The only thing
further that I would like to see are some annotations (e.g., circled
areas, arrows, etc.) to help me zero in on the areas mentioned.

APPENDIX 3: Sample Negative Feedback From Patients

I would like to have seen comparisons over my last MRI.
There was no sound on my video so it didn’t help. But if there
were sound it would have been helpful

| felt that the doctor spoke too fast for me to understand fully
which left me with questions but he summarized well enough
to understand what was going on.

B Did not include all findings

B The video literally took excerpts from the written report
verbatim. It would have been helpful to have the Dr. point out
what they were talking about in the images. Otherwise there
is no point to even making a video.

W Very little information given
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Video S1—40-year-old patient with hepatic steatosis. Video shows example of
video report created for ultrasound examination. (Video S1 is available in the
online supplement.)

Video S2—28-year-old patient with tarsal coalition. Video shows example
of video report including both cinematic 3D and 2D CT images. (Video S2 is
available in the online supplement.)
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