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The Radiology Report of the Future:
A Summary of the

2007 Intersociety Conference
N. Reed Dunnick, MDa, Curtis P. Langlotz, MD, PhDb

A radiology report is the official record documenting the contribution of a radiologist to a patient’s care. The use
of structured reports and a common lexicon will help referring physicians better understand the contents of
reports. These same features in electronic health records will enable radiologists to mine reports for utilization
management information as well as form the basis for clinical investigations.
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he Intersociety Conference was established in 1979 to
romote collegiality, encourage communication among
he national radiology societies, and make recommenda-
ions on areas of concern identified by the 53 member
ocieties invited to participate in the Summer Confer-
nce. The 2007 meeting was held July 27 to 29 at the
oews Hotel in Annapolis, Maryland. As in prior years,
he conference consisted of a series of plenary talks and
reakout sessions in which each of 3 groups deliberated
n specific aspects of radiology reports and reported their
esults to the conference attendees.

EPORT FUNDAMENTALS

radiology report is the official record of a diagnostic,
nterventional, or therapeutic examination or procedure.
t is communicated to a referring physician and is a
ermanent part of a patient’s medical record. Because a
eport documents an examination procedure, it also
erves as the basis for billing. A radiology report defines
he examination or procedure performed, and the rela-
ive value units assigned to the examination are a com-
only used method of assessing the amount of “work”

one by the radiologist [1]. Should a medicolegal issue
rise, the radiology report is the first document reviewed
o determine if the standard of care was met. Thus, radi-
logy reports are the most important documents used by
racticing radiologists and radiation oncologists. Indeed,
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he importance of radiology reports has been recognized
or more than 85 years. In 1922, Preston Hickey sug-
ested that all applicants for membership in the Ameri-
an Roentgen Ray Society be required to submit 100
adiology reports with their applications [2].

Every radiology report includes basic demographic in-
ormation, such as the patient’s name and identifying
umber within the health system and another number
pecific to that episode of care. In addition, a report
escribes what was done, including the examination pro-
ocol and the amount of medication or contrast material,
f any, that was used. If a procedure was performed, a
recise description of the key components of the proce-
ure becomes part of the report. If a procedural compli-
ation or other untoward event occurred, such as an
dverse reaction to intravenous contrast administration,
t must also be noted in the report.

A diagnostic report includes a description of the im-
ging findings and a comparison with prior studies, if
vailable. These imaging findings, along with the perti-
ent clinical information, are used to determine the most

ikely diagnosis or a short list of the most likely possibil-
ties. Any limitations of a study, such as a contraindica-
ion to the use of intravascular contrast media when it
ould normally be given, should be included in the re-
ort. If additional imaging studies would clarify equivo-
al findings, they should be recommended.

Radiologists should follow the recommendations of
he ACR’s Practice Guidelines and Technical Standards
or communicating reports for both diagnostic radiology
3] and radiation oncology [4]. They should include any
ccreditation or practice quality improvement require-
ents of the American Board of Radiology’s [5] Main-
www.manaraa.com

enance of Certification Program, and mammographic
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xaminations must be consistent with the Mammogra-
hy Quality Standards Act.
Radiology reports have many “customers.” In addition

o referring physicians, patients also may be sent copies of
heir reports, or they may access them electronically.
ndeed, some courts have extended the communication
esponsibility of radiologists to include patients [6,7].
ealth care systems often check to make sure that every

xamination, procedure, and treatment has been re-
orted and track the time elapsed between the comple-
ion of examinations and when they have been formally
igned. Radiology billing offices rely on formal reports to
upport requests for reimbursement.

TRUCTURED REPORTING

he participants of the 2007 Intersociety Conference
ecommended the use of “structured” reports. An ideal
tructured report is subdivided into meaningful sections,
hich are consistently ordered and contain standard lan-
uage [8,9]. Structured reports are preferred by referring
hysicians and facilitate the extraction of key informa-
ion from reports. Such information extraction is increas-
ngly necessary to document quality metrics linked to
nancial incentives offered by the Medicare program and
o satisfy regulatory and accreditation requirements. In-
eed, the frequency with which structured reports are
sed is one of the quality metrics developed at the 2006
ntersociety Conference [10].

Except in breast and cardiac imaging where systems to
reate structured reports have been widely available for
ome time, few structured reporting systems are available
or radiology. However, many advantages of structured
eports can be achieved by off-the-shelf speech recogni-
ion systems that enable the use of standard “macros.”
hese macros contain “blanks” (fields that can be filled in
ith text) that prompt radiologists for specific data, mak-

ng it more likely that pertinent information will be in-
luded, thereby improving the quality of reports [9].

Although the participants of the Intersociety Confer-
nce favored structured reports, they also recognized the
ontinuing need to capture conventional free-text narra-
ive. The option to include free text enables radiologists
o expand on aspects of examinations that may require
larification and to personalize reports for specific patient
ircumstances, if needed.

One of the most challenging aspects of structured re-
orting is the use of a standardized lexicon, which ensures
lear and unambiguous communication. In the past,
ost general medical lexicons have not contained many

f the terms used in radiology reports [11]. To address
his shortcoming, a standard lexicon, called RadLex, is
eing developed under the auspices of the Radiological

ociety of North America [11,12]. RadLex is a single w
nified source of radiology terms that is intended to
ecome a de facto standard for the information produced
y radiologists. A preliminary version of the lexicon is
ublicly available [13]; a final version was presented at
he annual meeting of the Radiological Society of North
merica in November 2007.
Because standardized reports likely will be necessary in
any radiology practices in the coming years, the partic-

pants felt that a repository of “best practices” reports
ould be a helpful resource for these practices. These

tructured reports could be developed using a standard-
zed lexicon across all radiologic examinations, image-
uided interventions, and radiation oncology reports.
or maximum impact, reports should be developed first
or clinically important but less complex examinations
here there have been communication issues. Lessons

earned from these initial efforts can then be used to
evelop standard reports for more sophisticated studies
nd procedures.

Professional radiology societies should take a leader-
hip role in the development of reporting best practices.
adiologists subspecializing in specific areas have the ex-
ertise to lead the development of a standard report tem-
late that includes all pertinent portions of a study. And
ecause referring physicians are the most frequent recip-
ents of radiology reports, one or more of these physicians
lso should be included in developing the report tem-
late. The consensus of national radiology organizations
lso would help foster consistency throughout the coun-
ry.

Although the Intersociety Conference participants
ecognized that a repository of reporting best practices
ould be a helpful starting point, they also recognized

hat there may be significant local variation in disease
revalence, available imaging technologies, or preferred
herapeutic approaches. Thus, local radiology groups
ay prefer to adapt consensus report templates to local

ractice patterns.

EPORT COMMUNICATION

nce a radiology report has been created, it must be
ommunicated to the referring physician in a timely fash-
on. The urgency of the report depends on the clinical
etting [14,15] and ranges from patients seen in emer-
ency rooms with acute injuries to routine surveillance
xaminations. The method of communication varies
ith each practice and location. Whatever system is used,

t must be compliant with the Health Insurance Porta-
ility and Accountability Act, and there should be an
uditable mechanism to ensure that reports have reached
eferring physicians [16,17].

It is also important to monitor that appropriate action
www.manaraa.com

as taken as a result of an imaging examination [18,19].



T
i
a

m
u
i
o
o
s
a
t
i
a

r
d
i
c
l
t
w
m
c

r
p
a
p
t
r

c
o
t
l

w
o
n
v
p
e
i
a
r
p
s
a
r

t
p
t

v
m
t
c
p
m
I
t
i
a
p
a
s
M

T

T
s
n
a
f
c
t
r
r
h
r
s
I
f

i
e
t
e
o
s
o
s

d

C

T
g
a
s
s
t
i
i

628 Journal of the American College of Radiology/Vol. 5 No. 5 May 2008
o facilitate communication, a radiology report should
nclude contact information for radiology consultation
nd possibly even educational materials.

There are several situations in which communication
ust be enhanced. If imaging findings are such that

rgent intervention is required, communication must be
mmediate. This is often accomplished with a phone call
r face-to-face discussion with a referring physician. An-
ther category is the “unexpected finding.” In such a
ituation, a potentially serious abnormality that was not
nticipated by the patient’s presentation is detected. Al-
hough immediate communication is not necessary, it is
mportant to make sure that the referring physician is
ware of the abnormality and its clinical implications.

Another category of special consideration is a changed
eport. In such a situation, the final report is substantially
ifferent from the preliminary interpretation. A prelim-

nary impression may be offered by almost any health
are professional, including a radiologist providing a pre-
iminary interpretation via teleradiology, a physician ex-
ender, a radiology resident, or even a referring physician,
ho may see images before a radiologist. Personal com-
unication with a referring physician may also be indi-

ated when imaging findings are unclear.
If a report must be changed, it is essential that the new

eport is clearly distinguished from the preliminary re-
ort and that the differences are clearly stated. It is also
ppropriate to provide access to the original report. All
hysicians involved in the patient’s care should be con-
acted to make sure that decisions for the patient’s care
eflect the revised interpretation.

Although it is inevitable that two radiologists will oc-
asionally interpret an examination differently, these are
pportunities for practice improvement. An analysis of
he reasons for the variance in interpretation may be a
earning opportunity for everyone.

Radiology reports are sent to referring physicians, and
hen the patients and practice are part of a health care
rganization, they are also sent to the patients’ perma-
ent medical records. The referring physicians have de-
eloped relationships with the patients and are in the best
osition to explain the significance of their radiologic
xaminations to the patients in the context of their clin-
cal setting. However, many patients are knowledgeable
bout their medical conditions and seek access to their
adiology report. Thus, radiologists should be aware that
atients may read their reports. Furthermore, patients
hould have the opportunity to speak to their radiologists
bout their examinations and the interpretations that are
endered.

The improvements in imaging, especially cross-sec-
ional techniques, have helped referring physicians and
atients better understand the basis for radiologists’ in-

erpretations. The convincing evidence such images pro- m
ide about the success (or failure) of a treatment regimen
ay convince treating physicians to continue (or change)

heir treatment plans or may help patients become more
ompliant. It was generally agreed among the partici-
ants of the conference that including images in reports
ay provide value to physicians, patients, or both [20].

ncluding the entire data set is not likely to be satisfac-
ory, because it may be cumbersome to find the pertinent
mages. Instead, providing 1 or 2 annotated images, with
rrows marking the relevant findings and comparisons to
rior studies, if available, would be most useful. The
bility to create this subset of the imaging examination is
upported by Digital Imaging and Communications in

edicine [20,21].

HE ELECTRONIC MULTIMEDIA REPORT

he practice of radiology is increasingly electronic. In
ome institutions, physicians request diagnostic exami-
ations through computerized order entry systems. Im-
ges are captured, routed to the appropriate radiologist
or interpretation, and then stored in an electronic ar-
hive using a picture archiving and communication sys-
em. Radiology reports are often generated using speech
ecognition technology and stored in electronic medical
ecords, which may be accessed by all members of the
ealth care team. All of these functions are supported by
adiology information systems and hospital information
ystems. It is essential that all vendors adhere to Digital
maging and Communications in Medicine standards to
acilitate the smooth transfer of information.

The integration of these systems is essential to improv-
ng the quality and efficiency of health care. If these
lectronic systems are not integrated, human interven-
ion is needed but introduces the possibility of human
rror. Even simple steps such as entering a patient’s name
r other demographic data may create havoc. For in-
tance, a variation of a patient’s name, such as including
r omitting a middle initial, may cause the electronic
ystem to consider the individual to be a different person.

The need for human intervention and paper systems
ramatically reduces system efficiency [22].

ONCLUSION

here are many obstacles to overcome before radiolo-
ists, radiation oncologists, and radiologic physicists will
ccept this ideal vision of radiology reports. It will require
ome effort on the part of radiologists to determine the
tandard report that works best for their practices. Al-
hough professional radiology societies may take the lead
n offering a model report for common examinations,
ndividual groups may need to modify this standard
www.manaraa.com

odel to address local conditions.
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If images are included in a report, there will be addi-
ional effort required to identify the desired images and
ransport them to the report. There also may be a ten-
ency to provide less information by truncating a report.
here may be a temptation to say “see image” rather than
escribe the findings. This temptation must be avoided,
ecause part of the value of radiologists is lost if the
ndings are not described and their significance ana-

yzed.
When comparing a current study with a prior exami-

ation, a radiologist may identify a finding that was not
eported. Although this may be due to interval growth of
tumor that was too small to be detected on the prior

xamination, there may be reluctance on the part of the
adiologist to highlight the lesion by including images of
he area that proved to be abnormal on the following
xamination.

Radiologists should also be aware that once they begin
o annotate images into structured reports using a stan-
ardized lexicon, they may not be able to return to their
rior reporting systems. The enhanced value of these
nnotated images is likely to be so great that referring
hysicians and patients will demand that they continue
o be a part of radiology reports. Referring physicians,
dministrators, and radiologists’ own billing offices are
ikely to have a strong preference for these new radiology
eports.
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