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ABSTRACT

Objective Study compares the image quality of digital X-ray(DR)and dual-energy subtraction technology
(DES) for positioning imaging of implantable catheters and related radiation levels to patients. Methods
The image quality of 69 patients who underwent DR and DES photography techniques in our hospital
was evaluated using visual grading analysis(VGA)research method, the results were compared with
Wilcoxon signed rank test to compare the statistical quality of DR and DES between different catheter
types. Radiation dose is based on the single exposure dose and the dose area product (DAP) reference
value by the device to evaluate the additional dose level received by the patient. Resufts Comparison
of VGAS results of DR and DES by 5 observers, P<0.0001. DES and DR catheter positioning images
between different catheter type groups, P<0.001. The internal variability of observers was evaluated
by Friedman test, P value (0.11~0.89), Friedman statistic value (1.16~8.54), internal observations
were consistent. Comparison of single exposure dose and DAP results of DES and DR of three catheter
types of PICC, venous port aces (VPA) and peritoneal dialysis catheter (PDC), P>0.05, the results of
double-pigtail stents(DPS) group showed P<0.05. Compared with DR, the dose of DES in PICC group,
VPA group and PDC group increased by 3% to 17%, and the dose of DPS group decreased by 22% to
23%. Conclusion This VGA study shows that there is a clear difference between DES and DR in catheter
positioning X-ray images, especially for cases with confusing background structure, DES can help
quickly diagnose. The VGA research method is simple and intuitive for setting up optimization studies
in radiology practice. It is recommended that radiologists use this detailed assessment of image quality
to optimize research methods that affect the definition of image quality technology.
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R2 MEEHBAREHASESER/VGASITHER
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FIERH MZREL 2.69£0.46 3.82+0.39 <0.0001 17.67£1.37 20.64%+1.35 <0.0001
MEE2 2.56£0.50 3.85+0.36 <0.0001 17.74£1.35 20.74+1.21 <0.0001
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PP RRERBALSTEZEPE, PP HEERFER(DAP)ZEPE,
RIOMSERINESNRSEE
BRBHEFE(MGy) FEBEFAFR-DAP(MGy*cm?)
DR DES p? DR DES pP
FaEp PICC#4H(n=32) 0.007%0.008 0.008%+0.012 0.622 0.061%0.025 0.064%0.019 0.452
HRAH(n=T) 0.006%0.003 0.006%0.001 0.555 0.078%0.025 0.075%+0.016 0.601
e R IEEE 4 (n=18) 0.020%0.010 0.019%0.009 0.576 0.222+0.121 0.221%+0.098 0.952
RIREH (n=12) 0.027£0.012 0.018£0.008 0.028"  0.289%0.142 0.204+£0.088 0.042°
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