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Building the Process for Reducing Whole Body Bone Scan

Errors and its Effect
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Department of Nuclear Medicine, Seoul Asan Medical Center, Seoul, Korea

Whole body bone scan is one of the most frequently performed in nuclear medicine. Basically, both the anterior
and posterior views are acquired simultaneously. Occasionally, it is difficult to distinguish the lesion by only
the anterior view and the posterior view. In this case, accurate location of the lesion through SPECT / CT or
additional static scan images are important. Therefore, in this study, various improvement activities have been
carried out in order to enhance the work capacity of technologists. In this study, we investigate the effect of
technologist training and standardized work process processes on bone scan error reduction.

Several systems have been introduced in sequence for the application of new processes. The first is the
implementation of education and testing with physicians, the second is the classification of patients who are
expected to undergo further scanning, introducing a pre-filtration system that allows technologists to check in
advance, and finally, The communication system called NMQA is applied. From January, 2014 to December,
2016, we examined the whole body bone scan patients who visited the Department of Nuclear Medicine, Asan
Medical Center, Seoul, Korea

We investigated errors based on the Bone Scan NMQA sent from January 2014 to December 2016. The number
of tests in which NMQA was transmitted over the entire bone scan during the survey period was calculated as
a percentage. The annual output is 141 cases in 2014, 88 cases in 2015, and 86 cases in 2016. The rate of NMQA
has decreased to 0.88% in 2014, 0.53% in 2015 and 0.45% in 2016.

The incidence of NMQA has decreased since 2014 when the new process was applied. However, we believe that
it will be necessary to accumulate data continuously in the future because of insufficient data until statistically
confirming its usefulness. This study confirmed the necessity of standardized work and education to improve
the quality of Bone Scan image, and it is thought that update is needed for continuous research and interest in
the future.
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Fig. 1. The additional image acquisition procedure of the whole—
body bone scan. The additional static scan is performed by the
technologist's judgment, but SPECT / CT is performed after
confirmation of the physician.
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Fig. 2. Training cases of whole—body bone scan curriculum.,
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Fig. 3. Test cases of whole—body bone scan curriculum.
Table 1. Criteria for Performing SPECT/CT after Whole—body Bone Scan
selection Description
A POST bone graft OP bone Viability
B Knee pain, TMJ, Skull base, Hip W/U
C Spondylolysis, Spondylolisthesis,
Facet joint Arthritis, Failed back syndrome
D Metastasis W/U
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Fig. 4. The transmitted message for the scan error prevention
indicated in OCS, To prevent scan error, inform the technologist in
charge of the scanning about the precautions and matters to be
confirmed.
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Fig. 5. The example of the transmitted NMQA message. Physicians
leave a comment on the bone scan image via NMQA to prevent
recurrence of scan errors,
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Fig. 6. The screen which NMQA message is popped—up in PACS screen. When clicking the patient information if NMQA was reserved in

the past, the message is popped.
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Table 2. Number of NMQA Cases and Incidence Rate(%) from each year from 2014 to 2016

2014 2015 2016
Number of patients 15956 16671 19203
Number of NMQA 141 88 86
Incidence Rate(%) of NMQA 0.88 0.53 0.45
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Fig. 7. NMQA incidence rate investigated since 2014 by the year 2016. As the process settled down, the amount of NMQA incidence rate

also decreased.
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Table 3. Comparison of NMQA Data Categorized by 2014 and 2016

2014 2016
Cases with Cases with Other Error Cases with Cases with Other Error
Additional Scan Improper Cases Additional Scan Improper Cases
missing Scanning missing Scanning
Jan 4 3 2 16 1
Feb 15 1 5 1
Mar 11 3 2
Apr 6 7 2 1
May 3 5
Jun 3 9 1
Jul 18 3 2 6 2
Aug 9 1 2 7 1
Sep 5 2
Oct 16 1 1 2
Nov 13 2 7
Dec 19 2 1 4
Total (NMQA Cases/
122/0.76% 11/0.0689 .059 359 .0319 11/0.057%
NMQA Incidence Rate) /0.76% /0.068% 8/0.05% 69/0.35% 6/0.031% /0.057%
Incidence Rate(3) of NMQA
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Fig. 8. Categorized NMQA incidence rate(%) comparison for 2014 and 2016. NMQA were classified into three types and compared.
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