
ORIGINAL ARTICLE

Improved compliance with reporting standards:
A retrospective analysis of Intersocietal
Accreditation Commission Nuclear Cardiology
Laboratories

P. Tim Maddux, MD,a Mary Beth Farrell, MS,b Joseph A. Ewing, MS,a and

Peter L. Tilkemeier, MDa

a Greenville Health System, Greenville, SC
b Intersocietal Accreditation Commission, Ellicott City, MD

Received Sep 8, 2016; accepted Oct 12, 2016

doi:10.1007/s12350-016-0713-y

Background. In 2011, Tilkemeier et al reported significant nuclear cardiology laboratory
noncompliance with reporting standards. The aim of this study was to identify and examine
noncompliant reporting elements with the Intersocietal Accreditation Commission Nuclear/
PET (IAC) Reporting Standards and to compare compliance between 2008 and 2014.

Methods. This was a retrospective study of compliance with 18 reporting elements utilizing
accreditation findings from all laboratories applying for accreditation in 2008 and 2014.

Results. 1816 labs applying for initial or subsequent accreditation were analyzed for
compliance. The mean reporting noncompliance per lab decreased from 2008 to 2014
(2.48 ± 2.67 to 1.24 ± 1.79, P < .001). Noncompliance decreased across lab types, labs with
Certification Board of Nuclear Cardiology physicians on staff, and by geographic region
(P < .001). Overall severity of reporting issues decreased. Facilities with compliant reports
increased from 35.0% in 2008 to 57.1% in 2014 (P < .001).

Conclusion. Continuing medical education, accreditation, and other instructional activities
aimed at improving nuclear cardiology reporting appear to have made a positive impact over
time with the number and severity of noncompliance decreased. More labs are now compliant
with the IAC Standards and, thus, reporting guidelines. However, the need for continued
educational efforts remains. (J Nucl Cardiol 2018;25:986–94.)
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The results of diagnostic tests ordered by a patient’s

provider play a pivotal role in decision-making, patient

outcomes, and quality of care delivered. Therefore,

appropriate and meaningful patient care relies on timely,

accurate, and consistent communication of test

results.1-6 Professional societies promote quality through

the development of guidelines and standards, which
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assist medical providers in reporting results.7,8 To

facilitate consistency in nuclear cardiology reporting,

the American Society of Nuclear Cardiology (ASNC)

published guidelines in 2009 for standardized reporting.

These guidelines describe key data reporting elements

and definitions.9 The Intersocietal Accreditation Com-

mission Standards and Guidelines for Nuclear/PET

Accreditation, which are based on published guidelines

from several professional societies, define minimum

levels of care and include specific requirements for

reporting.10

In 2011, Tilkemeier et al described nuclear cardiol-

ogy reporting having a high degree of noncompliance

with the Intersocietal Accreditation Commission (IAC)

Standards.11 Laboratory characteristics associated with

noncompliance included accreditation decision and cycle,

laboratory type, geographic location of the laboratory, and

number ofmyocardial perfusion imaging tests performed.

In response to this publication, multiple efforts by

professional societies ensued to improve the quality and

compliance of nuclear cardiology reports as part of a broad

quality improvement initiative. Examples include an

emphasis on reporting standards and their importance at

national meetings (ASNC, American College of Cardiol-

ogy, and others); promotion and dissemination of the IAC

Standards; and the utilization of webinars as a mechanism

to better inform the laboratories regarding this important

topic. The outcomes of these efforts are unknown.

We hypothesized that with time, continuing medical

education, increased lab accreditation along with feed-

back, and other instruction related to IAC Reporting

Standards compliance would improve. In comparison of

the IAC datasets from 2008 and 2014, this study had

four aims: (1) identify reporting compliance of nuclear

cardiology laboratories applying for accreditation with

the IAC Standards; (2) examine characteristics of

nuclear cardiology laboratories applying for accredita-

tion with regards to laboratory type, number of

physicians certified by the Certification Board of

Nuclear Cardiology (CBNC), and geographic region; (3)

examine noncompliant reporting elements ranked

according to their relative importance in relation to the

nuclear cardiology laboratory characteristics; and (4)

compare reporting compliance between 2008 and 2014.

METHODS AND STATISTICS

This study was a retrospective evaluation of all

laboratories applying for IAC myocardial perfusion

imaging accreditation in 2008 and 2014. We chose this

period as it encompasses the time necessary for a

laboratory to undergo multiple accreditation applica-

tions; the IAC accreditation cycle is three years with the

IAC Standards relatively stable during this time.

The IAC database was used to extract anonymous

laboratory characteristics and reporting compliance data.

Laboratory compliance with the IAC Nuclear/PET

Reporting Standards was determined from the findings

of the peer evaluation of 3-5 myocardial perfusion

reports submitted as part of the accreditation process.

Laboratory Characteristics

Laboratory characteristics evaluated include labo-

ratory type (non-hospital- vs hospital-based) and the

geographic region of the United States (Northeast,

Midwest, South, and West).12 The number of interpret-

ing physicians, physicians certified by the CBNC, and

technologists were also evaluated.

Reporting Elements

The 18 required reporting elements, previously

defined by Tilkemeier et al,11 were assessed for com-

pliance and ranked by their relative importance by

experts on a 1-5 scale (1 = very important, 5 = least

important) and are shown in Table 1.

The results of these rankings yielded three clear

categories of high (1), moderate (2), and low importance

(3). We grouped the laboratories according to the

highest severity noncompliant reporting element present

in their reports. The four groups are as follows: high—

labs noncompliant with any reporting element of high

importance; moderate—labs with full compliance with

all high importance reporting elements and noncompli-

ance with any reporting element of moderate

importance; low—labs with full compliance with all

high and moderate importance elements and noncom-

pliance with any reporting element of low importance;

and all compliant—full compliance with the reporting

standards.

Statistical Analyses

The data were analyzed using SPSS for Windows

(version 22.0; Chicago, IL) and R (version 3.2.3;

Vienna, Austria). The data were cleaned and examined

for outliers, normality of distribution, and correlations.

The laboratory characteristics were summarized using

number and percentage for categorical variables and the

mean (±standard deviation) for continuous variables.

For the 18 reporting elements, the number and percent-

age of laboratories with deficiencies were calculated

overall and by element. The overall mean (±standard

deviation) reporting deficiencies was also calculated.

While reporting deficiencies do not follow a normal

distribution, (Shapiro-Wilk test P value\ .001) for this

analysis, means and standard deviations are reported
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rather than medians for ease of interpretation. Reporting

medians results in numerous medians of ‘zero’ reporting

deficiencies, which are misleading.

2008 vs 2014 Comparisons

Comparisons were made between laboratories

applying for accreditation in 2008 vs 2014 by individual

reporting elements and mean reporting deficiencies.

Comparisons were made grouped by laboratory type,

CBNC-certified physicians on staff, and geographic

region. Global comparisons were also made based on

severity group for lab type and CBNC-certified physi-

cians on staff.

Differences in individual reporting elements were

calculated using chi-squared test (n[ 5) for large

samples and Fisher’s exact test for small sample sizes

(n B 5). Cochran-Mantel-Haenszel tests were used to

analyze differences in individual reporting elements

stratified by lab type, staff type, or region. Differences in

mean reporting deficiencies were calculated using Stu-

dent’s t test. Similar analysis was performed when

analyzing total reporting issues by region and lab type.

Differences in accreditation decision were analyzed

using chi-square tests. For all tests, two-sided P

values\.05 were indicative of statistical significance.

RESULTS

Laboratory Characteristics

One thousand eight hundred sixteen labs applying

for accreditation or reaccreditation in 2008 (n = 980)

and 2014 (n = 836) were analyzed for compliance with

the IAC Standards. Lab characteristics are presented in

Table 2. There was a significant increase in the per-

centage of facilities initially granted accreditation in

2008 compared with 2014 (13.9% vs 37.4%, P\ .001).

In 2008, 79.0% of facilities applied for accreditation the

first time compared with only 5.7% in 2014 (P\ .001).

There was a significant change in the distribution of lab

type between 2008 and 2014 (P\ .001), represented by

an increase in the proportion of hospitals (6.2%-10.9%).

The distribution of the labs by region between 2008 and

Table 1. Reporting element compliance 2008 and 2014 (N = 1816)

Required component, no. (%)

Importance Mean
Year

P
valueCategory

Importance
score 2008 2014

N 980 836

High severity

1. Succinct impression 1 1.0 32 (3.2) 2 (0.2) \.001

2. Defect quantification

(size/severity/type/location)

1 1.3 213 (21.7) 176 (21.1) .767

3. Wall motion findings 1 1.4 58 (5.9) 40 (4.7) .336

4. Indication 1 1.8 149 (15.2) 14 (1.7) \.001

5. Timeliness 1 1.8 71 (7.2) 89 (10.7) .014

6. Nomenclature/standardization 1 1.8 53 (5.4) 3 (0.4) \.001

Moderate severity

7. Signature 2 2.0 176 (18.0) 72 (8.6) \.001

8. Description of procedure 2 2.2 140 (14.3) 70 (8.4) \.001

9. Date of report 2 2.5 331 (33.8) 112 (13.4) \.001

10. Pharmacologic stress agent 2 2.5 105 (10.7) 63 (7.5) .025

11. Radiotracer exact dose 2 2.8 157 (16.0) 75 (9.0) \.001

Low severity

12. Demographic items 3 3.0 14 (1.4) 23 (2.8) .068

13. Integrated reports 3 3.0 257 (26.2) 123 (14.7) \.001

14. Referring physician 3 3.2 122 (12.5) 33 (4.0) \.001

15. Age/birth date 3 3.2 99 (10.1) 6 (0.7) \.001

16. Gender 3 3.3 215 (21.9) 43 (5.1) \.001

17. Route of administration 3 3.7 253 (25.8) 94 (11.2) \.001

18. Typographical errors 3 3.9 89 (9.1) 9 (1.1) \.001
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2014 was not statistically different. The number of

interpreting physicians increased from 2008 to 2014

(mean 3.8 ± 4.2 to 4.3 ± 4.2, P = .045) and the number

of technologists remained unchanged (mean 2.56 ± 2.7

to 2.54 ± 2.7 P = .865). The average number of physi-

cians per lab with CBNC certification increased from a

mean of 0.64 ± 1.5 to 1.82 ± 2.8 (P\ .001) and the

percentage of labs with at least one CBNC-certified

physician rose from 30.2% in 2008 to 69.8% in 2014

(P\ .001).

The overall mean noncompliant reporting elements

per lab decreased significantly from 2008 to 2014

(2.48 ± 2.67 to 1.24 ± 1.79, P\ .001). The mean

reporting noncompliance decreased across lab types,

labs with CBNC-certified physicians on staff, and

geographic region from 2008 to 2014 (P\ .001)

(Figure 1).

Reporting Elements

Eighteen elements of the IAC Reporting Standards

ranked by level of importance are shown in Table 1. The

percentage of labs with issues significantly decreased for

14 of 18 elements (P\ .05) between 2008 and 2014.

The elements that showed the greatest improvement

were documentation of the date of report finalization

(20.4%), patient gender (16.8%), route of administration

of the radiopharmaceutical (i.e., intravenous) (14.6%),

and clinical indication (13.5%). No statistical difference

was observed in the percentage of noncompliant labs

related to defect quantification, wall motion findings, or

demographic items. Timeliness of reporting was the

only element where the percentage increased signifi-

cantly from 2008 to 2014 (P = .014).

The four least compliant elements in 2008 were the

date of report finalization (33.78%), integration of stress

and imaging reports (26.22%), radiopharmaceutical

route of administration (25.82%), and patient gender

(21.94%). For comparison, in 2014, the least compliant

elements were perfusion defect quantification (21.05%),

integration of stress and imaging reports (14.71%), date

of report finalization (13.4%), and radiopharmaceutical

route of administration (11.24%).

Severity Score

Based on the importance score, we grouped the

laboratories by the highest severity, noncompliant

reporting element present in their reports. Noncompliant

labs decreased significantly across all severity groups

Table 2. Laboratory characteristics (N = 1816)

Characteristic

Year

P value2008 2014

N 980 836

Accreditation no. (%) \.001

Granted 136 (13.9) 313 (37.4)

Delayed 844 (86.1) 523 (62.6)

Cycle, no. (%) \.001

1 774 (79.0) 48 (5.7)

2 127 (13.0) 189 (22.6)

3? 79 (8.0) 599 (71.6)

Lab type, no. (%) \.001

Non-hospital 919 (93.8) 745 (89.1)

Hospital 61 (6.2) 91 (10.9)

Staff, mean ± SD

MDs 3.8 ± 4.2 4.30 ± 4.2 .045

CBNCs 0.6 ± 1.5 1.82 ± 2.8 \.001

Techs 2.6 ± 2.7 2.54 ± 2.7 .865

Region, no. (%) \.081

Northeast 189 (19.3) 184 (22.0)

Midwest 173 (17.7) 149 (17.8)

South 506 (51.6) 386 (46.2)

West 112 (11.4) 117 (14.0)

MDs, Interpreting physician; CBNCs, Physicians certified by the Certification Board in Nuclear Cardiology; Techs, Technologists
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between 2008 and 2014 both individually (P\ .001)

and overall (P\ .001) with the percentage of compliant

labs increasing from 35.0% in 2008 to 57.1% in 2014

(P\ .001) (Figure 2).

Comparative Analysis

Lab type. Mean total noncompliant reporting

elements for both non-hospital- and hospital-based

facilities decreased significantly between 2008 and

2014 (P\ .001) (Figure 1). In 2008, no significant

difference was observed in mean total noncompliant

reporting elements between the two lab types. However,

in 2014, a statistical difference did exist between mean

total noncompliant reporting elements when comparing

non-hospital-based to hospital-based (1.3 ± 1.8 and

0.8 ± 1.5, P = .012) with non-hospital facilities less

compliant.

Comparison of the severity of reporting issues in

2008 only shows a significant difference in the percent-

age of labs with issues for the lowest severity group,

with more hospitals having issues than non-hospital-

based labs (11.5% vs 4.6%, P = .037) (Table 3). There

was no significant difference between severity groups in

2014. Comparison by facility type between 2008 and

2014 shows a significant decrease in the percentage of

non-hospital facilities with issues in all three severity

groups (P\ .001). Conversely, the proportion of hospi-

tal labs with issues did not change significantly for both

the highest and lowest severity groups between 2008 and

2014.

For the labs with fully compliant reports, there is a

significant increase in the percentage of both non-hospital

and hospital lab compliance between 2008 and 2014. In

2008, there was no significant difference between non-

hospital and hospital labs. However, in 2014, there was a

significant difference demonstrating a larger percentage

of hospital labs with fully compliant reports.

CBNC Certification

Mean total noncompliant reporting elements in labs

with (P\ .001) and without (P\ .001) CBNC

decreased from 2008 to 2014. In 2008, the mean

number of reporting elements differed significantly in

labs with (2.09 ± 2.39) and without (2.65 ± 2.77)

CBNCs (P = .002). We observed no difference in

compliance between the two in 2014 (Figure 1).

Evaluation of severity of reporting issues in 2008

shows a significant difference based on CBNC status for

high severity issues with a smaller percentage of labs

with CBNC physicians on staff having issues (P = .013)

(Table 4). In 2014, there was no significant difference in

the proportion of labs with issues for any severity group.

Comparing 2008 to 2014, a smaller proportion of labs

with a CBNC-certified physician on staff had moderate

and low severity issues (P\ .001 and P = .010,

respectively). However, there was no significant differ-

ence in the percentage of labs with high severity issues.

For facilities without a CBNC-certified physician on

staff, there was improvement for all severity groups with

a smaller percentage of labs having issues.

Figure 1. Mean reporting issues by facility characteristics of lab type, CBNC-certified
physicians on staff, and region. All comparisons significant (P\ .001) except between non-
hospital and hospitals in 2008 (red bracket), CBNC and no CBNC physician on staff in 2014
(green bracket), and all regions in 2014 (green bracket). CBNC, Certification Board of
Nuclear Cardiology.
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For labs with fully compliant reports, both labs with

and without CBNC physicians demonstrated a signifi-

cant improvement (P\ .001). In 2008, a greater

percentage of labs with CBNC physicians had compliant

reports (P = .02). However, in 2014, there was no

significant difference with labs based on CBNC status.

Region. Across all regions and overall, the mean

number of noncompliant reporting elements decreased

from 2008 to 2014 (P\ .001). (Figure 1) In 2008, there

was a significant difference in mean elements between

regions (P = .003); however, no difference was present

between regions in 2014 (P = .067).

Figure 2. Comparison of noncompliant reporting elements between 2008 and 2014 by the
highest severity noncompliant element per lab. The severity of noncompliance decreased for
all severity types with a higher percentage of labs in full compliance.

Table 3. Comparison of facility type by severity group and year (N = 1816)

Severity group Facility type

Year

P value
CMH

P value2008 2014

N 980 836

Non-hospital 919 745

Hospital 61 91

High, no. (%) Non-hospital 378 (38.6) 233 (27.9) \.001 \.001

Hospital 18 (29.5) 21 (23.01) .449

P value .080 .117

Moderate, no. (%) Non-hospital 181 (18.5) 93 (11.1) \.001 \.001

Hospital 11 (18.0) 6 (6.6) .036

P value .868 .121

Low, no. (%) Non-hospital 45 (4.6) 7 (0.8) \.001 .008

Hospital 7 (11.5) 3 (3.3) .090

P value .037 .085

All compliant, no. (%) Non-hospital 317 (32.4) 414 (49.5) \.001 .003

Hospital 26 (42.6) 63 (69.2) .001

P value .213 .014

CMH, Cochran-Mantel-Haenszel Test
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DISCUSSION

This study demonstrates improvement in compli-

ance with IAC Reporting Standards between 2008 and

2014. The results of this study are similar to a study by

Coleman et al. who found important reporting elements

missing in positron emission tomography reports.13

The grading of the relative importance of the 18

reporting elements allows a more comprehensive assess-

ment regarding the quality of the reporting

improvement. Every element in the low and moderate

importance groups showed significant improvement.

Three of the four least compliant elements in 2008

(date of report finalization, radiopharmaceutical route of

administration, and patient gender), showed the greatest

improvement. Yet, while these three elements require

little more than attention to detail, they remained in the

top four least compliant elements in 2014 as well.

Two elements in the high importance group did not

show significant improvement in reporting compliance.

We observed continued reporting noncompliance for

defect quantification and wall motion findings. The

published guidelines direct that myocardial perfusion

defects must be described in terms of size, severity, type,

and location using standardized terminology.14 The

guidelines also state that a qualitative description of

global and regional left ventricular wall motion/thick-

ening must be described. The inclusion of both of these

interpretive elements in the report with adequate expla-

nation is critical in guiding appropriate patient

management, as they are both important differentiators

of normal or abnormal results. A study by Tragardh

et al. in 2012 found that although referring physicians

understand the general presence or absence of ischemia

and infarction from myocardial perfusion imaging

reports, they often underestimate the extent of disease.15

Thus, an adequate description of the abnormal findings

is critical for patient management decisions.

That there has not been a significant improvement

in these elements is troubling. Numerous hypotheses

should be considered as to why this trend is occurring; a

few of which include the need for focused education in

describing abnormalities and standardizing descriptive

language. Furthermore, adoption of nuclear cardiology

reporting software will facilitate an increased accuracy

of reporting these elements.

While the aforementioned noncompliance remained

constant, issues related to timeliness increased. The most

likely explanation for this finding is the change in the

IAC Standards and Guidelines for Nuclear/PET Accred-

itation for report turnaround time. Previously, four

working days were allowed for report interpretation,

transcription, finalization, and transmission to the refer-

ring healthcare provider. In 2012, the standard was

decreased to 2 days.10 Although this change resulted in

an increase in timeliness issues, it should lead to an

improvement in the quality of patient care. An addi-

tional explanation for an increase in problems with

timeliness may be that this is a result of more time

Table 4. Comparison of CBNC status by severity group and year

Severity group CBNC type

Year

P value
CMH

P value2008 2014

N 980 836

C1 CBNC 296 602

No CBNC at lab 684 261

High, no. (%) C1 CBNC 102 (34.5) 169 (9.4) .142 .002

No CBNC at lab 294 (43.0) 85 (32.6) .004

P value .013 .373

Moderate, no. (%) C 1 CBNC 63 (21.3) 71 (12.4) \.001 \.001

No CBNC at lab 129 (18.9) 28 (10.7) .002

P value .382 .564

Low, no. (%) C 1 CBNC 11 (3.7) 6 (1.0) .010 \.001

No CBNC at lab 41 (6.0) 4 (1.5) .003

P value .164 .513

All compliant C 1 CBNC 120 (40.5) 333 (57.9) \.001 \.001

No CBNC at lab 223 (32.6) 144 (55.2) \.001

P value .020 .498

CMH, Cochran-Mantel-Haenszel Test; CBNC, Physicians certified by the Certification Board in Nuclear Cardiology
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required to increase compliance related to the other 17

reporting elements.

In 2014, 30.3% of labs had reporting issues that fell

into the severe category when grouped according to the

highest severity noncompliant reporting element present

in their reports, 11.8% and just over 1.2% fell into the

moderate and low categories, respectively. While the

trend of labs favoring the severe category should be

concerning; reporting noncompliance decreased across

all categories between 2008 and 2014 and the percent-

age of compliant labs increased during the given period

to 57.1%.

We observed dissimilarities between non-hospital-

and hospital-based labs. In 2008, there was no signif-

icant difference in compliance based on the percentage

of labs. However, there was a difference in 2014 with

more hospital-based labs compliant and showing

greater improvement. This finding suggests initiatives

to effect change may be more impactful in the hospital

setting, or perhaps more accessible to those coming

from that type of facility. Hospitals are inherently more

regulated, and many have developed mechanisms for

quality improvement, which would predict that they

would be higher performers. Independent labs may

invest fewer resources into quality improvement mea-

sures. Additionally, the increasing prevalence of the

electronic medical record may contribute to these

variances. Another factor to be considered is that as

more laboratories transition from non-hospital to hos-

pital-based employment models, the potential exists for

even more reporting improvement as laboratories

benefit from a potentially more rigorous quality struc-

ture in the hospital setting.

Our results indicated that the percentage of labs

with at least one CBNC-certified staff member increased

from 2008 to 2014, and the average number of certified

physicians per lab increased. This finding is not surpris-

ing in the currently complex cardiovascular imaging

setting, where federal agencies, payers, health systems,

and patients expect quality performance and interpreta-

tion of imaging studies along with accountability.16

However, the impact of this increase in the number

of certified physicians is debatable. In 2008, the pres-

ence of at least one certified staff member appeared to

increase compliance as labs with CBNC staff had a

lower average number of noncompliant elements and

less severe elements. However, the same difference

cannot be confirmed in 2014. There was no significant

difference in mean noncompliant elements or the sever-

ity of the elements. There was an equal percentage of

labs with compliant reports based on CBNC status in

2014.

Limitations

Potential limitations related to this study include the

criteria for submission of cases to the IAC. As the cases

are selected by the laboratory, they are designed to

reflect their best work and only include 3-5 reports per

laboratory. This may result in selection bias toward a

more positive result than would be present in their

routine clinical work. The criteria for case selection

changed from a randomized method in 2008 to a best-

case method in 2014. Additionally, the results are only

applicable to laboratories who have sought accreditation

through the IAC Nuclear/PET pathway. Results from

laboratories seeking accreditation through other path-

ways are unknown. Finally, it is also unclear as to the

effect of the report quality on clinical outcomes.

NEW KNOWLEDGE GAINED

In 2011, Tilkemeier et al reported significant

nuclear cardiology laboratory noncompliance with

reporting standards. The outcome of educational efforts

by professional organizations to improve reporting

quality is unknown. The results of this study demon-

strate that continuing medical education, accreditation,

and other instructional activities aimed at improving

nuclear cardiology reporting standards appear to have

made a positive impact over time.

CONCLUSION

Continuing medical education, accreditation, and

other instructional activities aimed at improving nuclear

cardiology reporting standards appear to have made a

positive impact over time. The percentage of labs with

compliant reports increased over the period studied,

while less severe noncompliant elements were observed.

Although we detected significant improvement for most

of the 18 reporting elements, more work is needed to

improve reporting of myocardial perfusion defect quan-

tification and wall motion analysis. The results of this

study demonstrate significant improvement in nuclear

cardiology reporting compliance with the IAC Stan-

dards; however, additional efforts to improve remain to

ensure the most effective communication of nuclear

cardiology reporting.
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