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Purpose: Recently, most hospitals are introducing the PACS system and use of the system continues to expand.
But small-scaled PACS called MicroPACS has already been in use through open source programs. The aim of
this study is to prove utility of operating a MicroPACS, as a substitute back-up device for conventional storage
media like CDs and DVDs, in addition to the full-PACS already in use. This study contains the way of setting up
a MicroPACS with open source programs and assessment of its storage capability, stability, compatibility and
performance of operations such as “retrieve”, “query”. Materials and Methods: 1. To start with, we searched
open source software to correspond with the following standards to establish MicroPACS, (D It must be
available in Windows Operating System. (2) It must be free ware. (3) It must be compatible with PET/CT scanner.
(@ Tt must be easy to use. (&) It must not be limited of storage capacity. (6) It must have DICOM supporting. 2. (D
To evaluate availability of data storage, we compared the time spent to back up data in the open source software
with the optical discs (CDs and DVD-RAMs), and we also compared the time needed to retrieve data with the
system and with optical discs respectively. (2) To estimate work efficiency, we measured the time spent to find
data in CDs, DVD-RAMs and MicroPACS. 7 technologists participated in this study. 3. In order to evaluate
stability of the software, we examined whether there is a data loss during the system is maintained for a year.
Comparison object; How many errors occurred in randomly selected data of 500 CDs. Result: 1. We chose the
Conquest DICOM Server among 11 open source software used MySQL as a database management system.
2. (D Comparison of back up and retrieval time (min) showed the result of the following: DVD-RAM
(5.13,2.26)/Conquest DICOM Server (1.49,1.19) by GE DSTE (p<0.001), CD (6.12,3.61)/Conquest (0.82,2.23)
by GE DLS (p<0.001), CD (5.88,3.25)/Conquest (1.05,2.06) by SIEMENS. ) The wasted time (sec) to find
some data is as follows: CD (156+46), DVD-RAM (115£21) and Conquest DICOM Server (13£6). 3. There was
no data loss (0%) for a year and it was stored 12741 PET/CT studies in 1.81 TB memory. In case of CDs, On the
other hand, 14 errors among 500 CDs (2.8%) is generated. Conclusions: We found that MicroPACS could be set
up with the open source software and its performance was excellent. The system built with open source proved
more efficient and more robust than back-up process using CDs or DVD-RAMs. We believe that the operation
of the MicroPACS would be effective data storage device as long as its operators develop and systematize it.
(Korean J Nucl Med Technol 2009;13(1):51-56)
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Fig. 1. Overall functional organization for application of MicroPACS.
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+ GE DSTE Torso 7 steps (263 Images) x

3 (AC PET, Non-AC PET, CT) =789 Images
+ GE DLS Torso 6 steps (195 Images) x

3 (AC PET, Non-AC PET, CT) = 585 Images
+ SIEMENS Torso 7 steps (262 Images) x

2 (AC PET, CT) = 523 Images
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Fig. 2. We installed 8 hard discs (1.81 TB in total) with RAID 5 to prevent data loss. Upon drive failure, any subsequent reads can be
calculated from the distributed parity such that the drive failure is masked from the end user.”
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Fig. 3. Capture screen of Conquest DICOM Server. A database browser and slice viewer integrated in the PACS system with options for:
viewing DICOM header, sending selected images, printing, database fix tools such as changing patient IDs, deleting and anonymizing
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Fig. 4. Comparison of backup time. Backup to Conquest DICOM Server is approximately 3.4 times faster than DVD-RAM of GE DSTE,
7.5 times and 5.6 times as fast as CDs of GE LS and SIEMENS Biograph respectively.
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Fig. 5. Comparison of retrieval time. Retrieval to Conquest DICOM Server is approximately 1.9 times faster than DVD-RAM of GE
DSTE, 1.61 times and 1.58 times as fast as CDs of GE DLS and SIEMENS Biograph respectively.
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Table 1, Comparison of back up time

min DVD-RAM (n=50) CD (n=50) Conquest DICOM Server (n=50) p

GE DSTE 5.13 - 1.49 p<0.001
GE DLS - 6.12 0.82 p<0.001
SIEMENS - 5.88 1.05 <0.001
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Table 2, Comparison of retrieval time
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min DVD-RAM (n=50) CD (n=50) Conquest DICOM server (n=50) p

GE DSTE 2.26 - 1.19 p<0.001

GE DLS - 3.61 2.23 <0.001

SIEMENS - 3.25 2.06 <0.001

Table 3, Comparison of time spend to find data in CD, DVD-RAM and Conguest DICOM Server (EH2] @ sec)

Subject 1 2 3 4 5 6 7 Mean+SD

CD 144 201 189 220 127 112 104 156+46

DVD-RAM 141 100 138 115 98 130 87 115+21

Conquest DICOM Server 18 12 26 10 8 11 10 13+6

Table 4. The rate of error in CD and Conquest DICOM Server

Subject CD Conquest DICOM Server

Error (%) 2.8 (14/500) 0

GE DLS |94 CD:= 6.128, conquest DICOM server+= A =

0.828(p<0.001), SIEMENS #HH|of| 4= CD7} 5.884, con-
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