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THE Quality Improvement Guidelines
for Adult Diagnostic Neuroangiogra-
phy published in this issue of JVIR (1)
is a clinical practice guideline pro-
duced by an interdisciplinary consen-
sus group process to cover a crucial
aspect of the care of patients with po-
tentially devastating neurovascular
disease. The document should be of
intense interest to all those who desire
to ensure quality of care for patients
undergoing carotid angiography. As
the pace of development and applica-
tion of carotid stent placement and in-
tracranial thrombolysis quickens, it is
important to remember that one major
potential rate-limiting factor in ensur-
ing efficacy and safety of these proce-
dures is the training, skill, and experi-
ence of practitioners performing the
diagnostic and interventional compo-
nents of the procedures. Outcomes-
based practice guidelines such as this
one must be used to monitor results
and set a benchmark for expected per-
formance.
Clinical practice guidelines are de-

fined as systematically developed
statements, which assist medical deci-
sion making. Besides quality improve-
ment guidelines such as this one, other

practice guidelines include credential-
ing statements and clinical pathways.
Guidelines are used primarily to re-
duce variation in clinical practice be-
tween individual physicians or groups
of physicians, thus raising the stan-
dard of care. Guidelines also assist
physicians and other healthcare pro-
viders in managing the huge amount
of information that is found at scien-
tific meetings, in journal articles, and
in personal clinical experiences. Clini-
cal practice guidelines serve both an
educational and a surveillance func-
tion in an effort to define and achieve
an optimum level of patient care.
Good practice guidelines should rest
on methodical analysis of the scientific
evidence, be reproducible and reliable,
have clinical applicability for defined
patient populations, and be updated
periodically to reflect current knowl-
edge and state of practice. We believe
that this neuroangiography practice
guideline meets these criteria.
The quality improvement guide-

lines on neuroangiography comprise
the first intersociety, multidisciplinary
document developed by the ASNR,
ASITN, and the SIR. Members of these
societies together have had the over-
whelming clinical experience with ca-
rotid arteriography in the United
States. Radiologists (including vascu-
lar and interventional radiologists,
neuroradiologists, and interventional
neuroradiologists) performed 91% of
the 91,558 cervicocerebral angiograms
recorded in the Medicare procedural
database in one recent year, while
physicians in the next named specialty
category (cardiology) performed only
4.2% (2). Therefore, these radiology

groups possess the clinical experience
and expertise to generate a realistic
standard of care. The membership of
the intersociety working committee
represents both academic and commu-
nity practices and was drawn from a
wide geographic area.
Quality improvement documents

such as this one, as well as others in
the SIR QI program (3–7), utilize an
evidence-based literature search and a
formalized consensus process (modi-
fied Delphi technique), which provide
valid and reproducible threshold in-
dicators. Thresholds defined by the
document are appropriateness (indica-
tions), effectiveness (technical suc-
cess), and safety (complication rate)
(8,9). Preliminary data from the SIR
HI-IQ� electronic database have been
used to provide actual clinical practice
data on short-term outcomes and will
be used in the future to validate and
update quality improvement guide-
lines. There are multiple sources for
practice guidelines, including hospital
protocols and bylaws, payers, na-
tional, local and state health care agen-
cies, professional societies, and the
Joint Commission on Accreditation of
Healthcare Organizations (JCAHO). In
recent years, JCAHO compliance and
consequent accreditation has been of
paramount concern to healthcare or-
ganizations.
The JCAHO requires that there is a

mechanism that ensures that the same
level of quality of patient care be pro-
vided by all individuals with delin-
eated clinical privileges, both within
medical staff departments and across
all departments at an institution (10).
Thus, outcome measures as delineated
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within this document and others
should apply universally to an entire
institution, regardless of what type of
physician or which department is as-
sociated with the procedure.
Mechanisms to ensure universal

quality within an institution require
that a quality improvement program
be established that covers the targeted
procedures and all physicians per-
forming them. Thus, there should be a
single QI meeting or program that
should hold regular and frequent
quality improvement meetings, ide-
ally monthly. All individuals should
be required to attend. Numerator and
denominator data on specific proce-
dures must be rigorously recorded so
those rates for appropriate indications
can be calculated and assessed. Crite-
ria for data entry and standardized
reporting of the indicators for effec-
tiveness, safety, and appropriateness
should be consistent and there should
be adequate follow-up to ensure that
care is optimized and the quality im-
provement data are accurate and ver-
ifiable. When an indicator threshold,
for example complication rate, is
crossed, a review of departmental pol-
icies and procedures should be under-
taken. Physician operator competency
is also assessed in this manner. It is
important to note that real-world suc-
cess and complication rates often dif-
fer from published rates because of
institutional experience, case load dif-
ferences, and patient selection factors.
The thresholds developed in this joint
QI document, as well as others in the
SIR series, account for these differ-
ences by allowing indicator thresholds
to differ from published efficacy and
complication rates and by encourag-
ing individual institutions to set their
own local thresholds.
The JCAHO also notes that a cre-

dentialing mechanism must be de-
signed to ensure that standards for ob-
taining privileges are clearly stated for
each category of procedure. Specific
privileges are to be granted for clearly
delineated procedures, individuals
performing specific procedures pro-
vide services only within the scope of
their specific privileges, and these
privileges should be reviewed on a pe-
riodic basis (11). Appraisal for reap-

pointment should be based on an in-
dividual’s documented experience in
these specific procedures and the re-
sults of such treatment. Furthermore,
there should be a satisfactory method
to coordinate appraisal for granting
and renewing clinical privileges when
they are provided in more than one
department or clinical specialty area.
Because the JCAHO requires reason-
able evidence of current ability to per-
form privileges, an open, institution-
wide single quality improvement
program should be the appropriate
venue for complying with these
JCAHO standards. We believe that
failure to provide an appropriate cli-
mate for universal quality improve-
ment might expose a healthcare insti-
tution to significant liability.
As myriad physicians attempt to

extend their practices into vascular
territories traditionally managed by
other specialists, it is essential to un-
derstand that a quality improvement
process with accountability must be
applied equally to all within the insti-
tution. The ability to perform cervical-
cerebral diagnostic arteriography effec-
tively, safely, and for the appropriate
indication is a necessary condition for
performing carotid stent placement. As
Dr. Richard Latchaw has written, “The
most feared complication of carotid ar-
teriography is a permanent neurologic
deficit” (12). Thus, all physicians per-
forming carotid arteriography and asso-
ciated interventions—regardless of spe-
cialty—should be held to the same
standard of care and be open to a uni-
versal QI review. Safe performance of
carotid arteriography requires not only
catheter/guide-wire skills, but also the
cognitive abilities to understand the tar-
get vessel, the runoff vessel anatomy,
and the end-organ vascular territory at
risk. Knowledge of radiation safety
principles, and the ability to recognize
procedure-related complications and
manage them percutaneously whenever
possible, is essential and should also be
required.
This document has set a standard to

which all must adhere. Physicians per-
forming carotid angiography should
familiarize themselves with its con-
tent. Hospital QI and credentials com-
mittees should also utilize it for assess-

ing and optimizing care within their
institutions. Radiologists—who have
traditionally defined the standard of
care—should be proactive in institu-
tional credentials and QI committees.
And finally, regulators and payers
should seriously consider instituting
financial incentives for institutions
and practitioners to adhere to the
quality benchmarks and processes de-
scribed in this document.
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