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Background

A high degree of variability exists in radiology
reports

s¢Variability is present in nearly every aspect of the
report including:
— Layout
— Formatting
— Language used
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Potential Advantages of Structured Reports

**Improve report clarity and consistency

s Improve workflow and ease of dictation

s¢*Serve as a checklist

s»Decrease grammatical and transcription errors

s»Development of commonly-agreed upon reports
encourages consensus-building

+*Consistent format
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Potential Disadvantages of Structured
Reports

+*Radiologists may be less inclined to describe
complex or variant pathology in favor of simplified
structured responses

*»*Perceived loss of autonomy in reporting results

+*Chance of retained structured elements that
conflict with other parts of the report
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Purpose:

*»To successfully develop a department-wide
structured reporting system and achieve
widespread adoption
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Specific Aims

+* Create structured reports for exams corresponding to
>90% of departmental volume

¢ All reports will be endorsed by the division leaders prior
to implementation

% The standard report format will be used in >90% of
radiology reports

¢ The "normal" structured report will be used in >90% of
cases in which the radiologist believes the study is normal
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Methods: Report Creation Process

+¢ A structured report workgroup was formed, consisting of:
— Department leaders
— Division representatives
— Quality and informatics leaders
— Administrative personnel

+¢ The structured report workgroup set the ground rules for
creating reports:
— Report format
— Layout of the report
— Agreed upon terminology
— Technical details required for each report
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Standard Report Format

% A department-wide

structured report format
was established COMPARISON: [Selections: None/Prior study from]

CLINICAL HISTORY: Clinical History is prepopulated from the order.

PROCEDURE COMMENTS: /odality specific procedire comments.
CT:CT of the [body parf] was performed [Selections: with/withoutiwithout and with]
++ All reports contain 5 intravenous contrast.
elements RAD: [Selections: Single view/Two views/Three views] of the [body pari].

= Clinical History [Fm»BI:lgif

= Comparison
IMPRESSION:
= Procedure Comments [WEEEE
Findings

Impression

O\ Cincinnati
hKChildren’S'

2/6/2012



Report Creation Process

+» Division representatives were responsible for
creating structured reports pertaining to their
section

+¢* Prior year volumes were used to assist in
determining priorities

¢ For complex reports, initial drafts were created by
review of previous reports
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Volumes were provided for each exam type
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Guidelines for Report Creation

¢ Refer to the most common / most important
clinical questions for each specific exam,
including pertinent negatives

+* Be concise

¢ Require no or minimal data entry for
completing a normal dictation
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Guidelines for Report Creation

+* Text should not need to be removed when
dictating a normal study

++ Be able to be changed when reporting abnormal
examinations, while preserving the overall format

+* Include pick-list choices for the most common
abnormal diagnoses
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Methods: Report Creation Process

Guidelines/Checklist for the Structured Report Template

< . Format:
e A h kI t DO Tempizte shouldfollow standard formatheaders (CLINICAL HISTORY, COMPARISON
’ C ec IS wa-s PROCEDURE COMMENTS, FINDINGS, and IMPRESSION)
Shouldbe dividedinto logical sections
d I d t 'd H - If narative format, paragraphs should be succinet,few (<= ~4 In the findings section), and
eveloped to guide in

« If arderedlistformat, shouldhave logical order and items should be limitedto those
importantto clinicians.

Creati ng new reports Minirmizes number of tab staps and fill-infields No. oftab stops

Draws attentionto abnormalties in findings andimpression.

Language:
All phrases are commonly understood by radiologists and clinicians

that q froma normal report
No impressions in thefindings section

Avoids noncontributory language intemplate (e.g. is seen, no definite, grossly...).
No grammar, punctuation, ar spelling errors.

o
o
o
o

Report elements:

= ]! findings desired by ina

« Findings include pertinentnegatives referring to the most commoniimportant clinical
questions.

Includes ill-in fields for most common abnormal diagnoses.

« Not forless relevantfindings orless common diagnoses

Normal exam should require no o minimal data entry.

‘The radiologist should nothave to remove any text for a normal report.
Easyto choose single areas of concern and replace with abnormalfindings.

* Prevents accidentallyleaving in normal findings whenthe study is abnormal
For more specialized exams, also functions as acheckist. (Logical order)

* More general examtemplates should be more succingt, less thorough.
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Includes elements necessaryTor reimbursement.

Developing the Chest Report

3 examples from 2009

CLINICAL HISTORY: MVA.

COMPARISON: None 2011 Normal Chest

FINDINGS: Lungs are clear. The
fractures.

CLINICAL HISTORY: cough and fever.
IMPRESSION: No acute cardiopulmonary process.
COMPARISON: Prior study from 04/01/2002

CLINICAL HISTORY: PNEUMONIA. PROCEDURE COMMENTS: Two views of the chest.

COMPARISON: April 14, 2009 FINDINGS:
The lungs are clear. There is no pneumothorax or pleural effusion.

FIND RESSION: The right-sided central line terminates over the cavoatrial
junction. The cardiomediastinal silhouette is stable in size. There is no pneumonia, " L .
effusion, or pneumothorax present. The cardiothymic silhouette and mediastinal contours are normal.

The bones and upper abdomen are normal.

CLINICAL HISTORY: COUGH. IMPRESSION:

Normal radiographic examination of the chest.
COMPARISON: No prior.

FINDINGS: The cardiomediastinal select is normal in size. The lungs are normal in
volume. There is no ia, effusion, or 8

IMPRESSION: The exam is negative for pneumonia.
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Developing the CT Abd/Pelvis Report

2009 Report CT Abd Pelvis

CLINICAL HISTORY: [14-year—0ld male status post motor vehicle crash, with multiple extremity
fractures and a facial fracture. Patient was an unrestrained passenger in the back seaf,

COMPARISON: None|

PROCEDURE COMMENTS: Helical images were acqired from the dome of the diaphragms
through the pubic symphysis following the uncomplicated IV administration of 120 nL of Optira
320. The contrast was powertinjected through a R0-gauge I in the feft forearm] at Bl mL/sec. }E
oz. of watef was given orally prior to scanning. Coronal reformatted images were created after
imaging was obtained. Sagittal reformats in bone algorithm to evaluate the spine

FINDINGS:

JABDOMEN: The lung bases are clear without pleural luid or pneumothorax. The upper
abdominal solid viscera including the liver, spleen, pancreas, kidneys, and adrenal glands are
normal. The bowel loops and mesentery are unremarkable. No free peritoneal air o fiuid is
seen. The osseous structures are normal

PELVIS: The pelvic bowel loops, mesentery, and partially opacified bladder are normal. No
free peritoneal air or significant peritoneal fluid is present. No osseous injuries of the pelvis are
seen.

[A normal appendix is visualized]

IMPRESSION: [Normal CT of the abdomen and pelvis. |

2011 Report CT Abd Pelvis
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Methods: Report Editing

s All new structured report templates were edited
by a small subcommittee to ensure that reports:

Used consistent language across the department

mnmn

Minimized noncontributory language (e.g. "is seen," "no

definite," "grossly," etc.)

Were free of grammatical, punctuation, and spelling errors

Included all elements required for reimbursement

Were efficient and easy to use
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Methods: Report Vetting

s After the report was reviewed by the
subcommittee the changes were reviewed by the
division representative

— Disagreements were resolved in a consensus session

**Once approved by the division representative,
the report was emailed to affected radiologists
for comment

— Comments were reviewed and addressed on a case-by-
case basis
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Report Deployment

+»» Approved structured reports were entered into the
speech recognition system

+» Each was linked to a specific Radiology Information
System (RIS) exam code

+* RIS exam code linking enabled the system to
automatically launch an exam-specific report when
the study is opened
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Exam-Specific Reports

+¢ Exam-specific repor
were created for some
studies performed for
specific indications

— Examples:
= Ultrasound fo
appendicitis
= MRI Enterography

= CT of the Chest,
Abdomen, and Pelvis

Specific exams linked to
appropriate CPT code

Standard report: Ultrasound Appendicitis

CLINICAL HISTORY: C
COMPARISON:

PROCEDURE COMMENTS: Graded compression ultrasound was performed inthe
potential locations ofthe appendix

FINDINGSS:

The appendix s not] visualized

RIGHTLOWER QUADRANT TRANSDUGER TENDERNESS
tenderness with compression
rebound tendermess.

APPENDICEAL DIAMETER (with compression)
PERIAPPENDICEAL FAT INFILTRATION: [:

APPENDICOLITH: A

VASCULARITY OFTHEAPPENDIX

PERI-APPENDICEAL FLUID:

COMPRESSIBILITY OF THE APPENDIX:
el

OTHER COMMENTS: [Of7e
IMPRESSION.

Appendix visualized. Findings consistent with acute appendicis.

Appendix not visualized. However, there are no ultrasound findings to supporta
diagnosis of appendicitis.

Appendix not visualized, but secondary findings are present that could be associated
iti

with acute appendicitis.
dKCin_cinnati
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Additional Examples-Exam specific reports

Standard report for: MR Chest Pectus Excavatum

CLINICAL HISTORY:
pectus excavatum.

Evaluate severity of

COMPARISON: [ None/Prior study from]

PROCEDURE COMMENTS: Limited MRI of the chest was performed.

FINDINGS:

Pectus excavatum is present. There is no marked sternal tilt. The chest wall appears
grossly symmetrical (right compared to left). [ The sternum compresses the
free wall of the right ventricle.]

IMPRESSION:
Pectus excavatum with a maximum Haller index of [

Standard Reportfor: CTRenalDonor

CLINICAL HISTORY. C
evaluation

order Living donor renal transplant

COMPARISON: 1 None/Prior study from]
PROCEDURE COMMENTS: CT of the abdomen and pelvis was performed with intravenous
contrast. Adelayed scout tomogram was performed. Multiplanar, curved reformatted, and 3-
dimensional reconstructions were performed

FINDINGS:
LOWER THORAX: [Thorax]

RIGHT KIDNEY: The right kidney has a normal appearance and position. Thereare no
masses, stones, or scars small/medium/large] amount
Ufperlrena\ fat. There[Righ 1.The renal vein has a
normal course. There is no pel One/Two] from the
renal hilum. The ureter inserts normally into the bladder.

LEFT KIDNEY: The left kidney has a normal appearance and position. There are no masses,
slongs. orscas. [Leftduplicalion] Thereisa[ <1 ¢ Smallmegiumilarge] amount of perirerel
fat. There [l ry oneftwolthree] [Renal ﬂﬂEW] Therenal vein has a normal
course. Thereis HU DE\VUCEHEC{ES\S or hydroureter. [Lef One/Twe] from the renal
hilum_ The ureter inserts normally into the bladder.

URINARY BLADDER:

LIVERAND
SPLEEN: [¢
PANCREAS:
ADRENAL GLANDS

BOWEL:

APPENDI

dix” Not sssannrma\]
PERITONEAL CAVITY: =

UTERUS AND OVARIES: [Ut
DTHERVASCULATURE [
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Gender-Specific Reports

** Reports can be gender
specific

— Gender information
obtained from HL7
order information

— Gender-specific report is
automatically populated

Standard Report: Ultrasound Pelvis (Female)

CLINICAL HISTORY: Clinical Histo;
COMPARISON: [Selections: None/Prio

PROCEDURE COMMENTS: Ultrasound of the pelvis was performed.

uterus is normal in morphology and echogenicity.

The urinary bladder is [se/e: jecompre: el d
] and appears normal. No abnormal masses or fluid collections are visualized

Standard Report: Ultrasound Pelvis (Male)

CLINICAL HISTORY:

COMPARISON: [Sele:

PROCEDURE COMMENTS: Ultrasound of the pelvis was performed.
FINDINGS:

No abnormal masses or fluid collections are vlsuahzed The unnary bladder is
[Selections: decol pletely ell distended] and appears normal

Methods: Report Auditing

s Periodic audits were completed to assess
performance relative to the departmental goals
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Results: Structured Reports

By April 2010, the first individual structured reports were deployed
throughout the department

By July 2010, structured reports corresponding to 80% of
examinations had been deployed

By March 2011, 178 exam specific structured report templates had
been implemented, corresponding to 90.1% of studies by volume

— Radiologists used an exam specific standard report for dictation of normal
exams 93% of the time

As of October 2011, there are 228 structured report templates,
corresponding to 94% of studies by volume
— Reports are available for all sections in the department
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Results: Audits

Structured Report Audit Results
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Audit results show high adoption rate of the
structured reports
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Conclusions

+»* Structured reporting can be implemented on a
department-wide basis, achieving high acceptance
by the radiologists

+»* Current voice recognition software enables exam-
specific automation of reports, facilitating use of
department-approved reports

+* Achieving consensus is essential for successful
adoption and deserves appropriate consideration
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Future Directions:
Research and Quality Improvement

¢ Use of specific elements of the standard reports for
research

¢ Able to do data mining/review based on consistent
elements in reports

O\ Cincinnati
‘IKChiIdren’S‘

Information Systems
in use at
Cincinnati Children’s Hospital

+* Dictation:
RadWhere Nuance- Boston, MA

www.Nuance.com

¢ Hospital Information System (HIS):
EPIC- Verona, WI

www.EPIC.com
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Rebecca (Becci) Pryor, BS, CRA, RT(R)
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Cincinnati Children’s Hospital

MLC 5031, 3333 Burnet Ave.

Cincinnati, OH 45229-3039

Work (513) 636-5993
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