Original Article

Comparison of Workflow Efficiency between Computed
Radiography (CR) system and Wireless Flat-Panel Digital
Radiography (DR) system for Checkup Chest PA examination.
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OBJECTIVE. To evaluate the workflow efficiency between CR vs.
wireless flat-panel DR systems for routine checkup Chest posterior-
anterior (PA) erect position examinations.

MATERIALS AND METHODS. On routine checkup Chest PA
view erect position. The work flow steps of CR and wireless flat-
panel DR system were identified, including examination preparation,
patient positioning, exposure, post-acquisition processing and total
examination time were recorded. We only included post-acquisition
processing time because time from exposure to appearance of
imaging is relatively fixed.

RESULTS. A total of 476 patients were examined (CR, n = 244,
DR, n = 232). The total time of procedure for CR system was 86.2-
96.2 seconds. For the DR system it was 17.6-19.5 seconds.

CONCLUSION. Workflow efficiency of DR system is better than
CR system in routine chest examination. Modern radiologic depart-
ments require a DR system.

and communications in medicine (DICOM), which is now

used in hospitals worldwide, many medical applications
have made rapid progress. Kruger et al' introduced the computed
radiography (CR) digital imaging system in 1980 and by 1990 the
digital radiography (DR) system developed. In 2001, the efficient
instrument, the flat-panel detector fluoroscopy digital subtraction
angiography (DSI) made its appearance. Many articles have described
the advantages of using DR in various situations in comparison
with CR system. By now it is conclusive that the DR system is
superior to the CR system.*'* We decided to show this in the BMC
by studying the workflow efficiency of DR vs. CR system during
routine chest PA erect position.

S ince the development of the technology standard digital imaging

Materials and Methods

All patients were outpatients, requiring for their routine annual
checkups, a PA Chest in erect position. The radiographic equipment
was at a fixed distance between patients and x-ray tube exposure.
Both the CR and DR readers were located about 6 meters from the
radiographic equipment. The number of technicians who attended
these 476 examinations was limited to 4 persons. The radiographic
examination was performed with a cassette-based bucky in standing
position. The CR system used for the study was the Kodak direct
view 950 (Figure 1). The wireless flat-panel DR system used was
the CXDI-70C Wireless (Cannon, Figure 2). All data was transmitted
to the digital system for processing, image appearance and storage.
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Figure 2: The wireless flat-panel DR system-Cannon
(The CXDI-70C Wireless).
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Figure 3: Radiography unit uses bucky stand 14x17 inches for CR system digitizer cassette. For DR system; flat
plate detector with wire or wireless system in bucky stand. The CR reader is installed outside the exposure
room. DR with server and software connection with PACS is next to the radiographic control.

Data collection

The workflow for each step was identified. The time
was recorded for chest examination preparation, patient
positioning, exposure and acquisition processing. After
the positioning was done, x-ray exposure was made.
Acquisition processing for CR system, included the
time it took for the technician to carry the cassette from
chest stand to CR reader for processing. The image
manipulation time, was how long it took for technicians to
review and adjust the image and then scan to the
picture archiving and communication systems (PACS).
Wireless flat-panel DR system time included the techni-
cian exposing the image, the data being processed until
the image appeared and was then transferred to PACS.

Results and Analysis
Using statistic analysis, we found that the mean time

required to evaluate x-ray examination using the CR
system was 89.3 seconds. The standard variation was 24.1

8 3 ‘ The Bangkok Medical Journal Vol. 3; February 2012

and 95% confidence interval 86.2 to 96.2 seconds. For the
DR system it was 18.5 seconds with a standard deviation
of 7.3, and 95% confidence interval 17.6 to 19.5 seconds.

Conclusion

The acquisition time of the DR system was 68.6-76.7
seconds faster than the CR system. In a facility which
regularly encounters a high patient volume, then it is sure
that using a fast workflow DR system is advantageous.
Our study with smaller patient numbers and focusing
only on chest x-ray nonetheless confirmed Lehnert’s
findings in his CR/DR workflow efficiency compara-
tive study.!! Despite the many benefits of a DR system, it
can be financially daunting to consider an entire system
upgrade to digital. It should be remembered then, that
hospitals can save costs by buying DR tools such as the
wireless flat-panel DR system which can be retrofitted to
and integrated with existing CR platforms.
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Table 1: Standard variation of time examination by Computed Radiography (CR) system and wireless flat-panel Digital
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Radiography (DR) system.
Method Patient Mean Time average Standard Variation 95% confidence interval
(n) (seconds)
CR System 244 89.3 241 86.2-96.2
DR System 232 18.5 7.3 176-19.5
CR System DR System
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Figure 4: Graph shows time of chest examination between CR system and DR system
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