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ABSTRACT

Peripherally Inserted Central Catheters (PICC) are a safe and effective method for patients requiring long-term
venous access, with expanding indications in various clinical situations. This study aims to evaluate dosimetry
based on the PICC insertion site to propose an optimal approach that achieves effective dose reduction. Between
2022 and 2024, 129 patients who underwent Peripherally Inserted Central Catheter (PICC) procedures at a cardiac
center in Yeosu were analyzed, with 72 procedures using the right arm and 57 using the left arm. Although there
was no statistically significant difference in physical characteristics between the two groups, dosimetry evaluations
showed that using the right arm resulted in significantly lower values for absorbed dose (4.06:10° + 0.21
mGy-cmz), air dose (1.67 = 0.98 mGy), and fluoroscopy time (30.49 £ 9.04 s) (p<0.05). These results suggest
that procedures using the right arm are safer and more effective. In the evaluation of overall variables, the
correlation between fluoroscopy time and physical characteristics was not statistically significant, but absorbed
dose and air dose showed a meaningful increase as fluoroscopy time increased (p<0.001), reflecting a similar
trend to the left arm approach. This study confirmed that the right arm is effective for dose reduction during
PICC procedures when comparing insertion sites in the left and right arms. The use of the left arm tended to
increase absorbed dose and fluoroscopy time due to the greater anatomical distance to the superior vena cava
(SVC). A limitation of the study is that it focused on general patients rather than critically ill ones; however,
these results are expected to contribute to appropriate route selection for PICC access.
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Table 1. Descriptive statistics of characteristics for
patient of PICC examination patients

PICC characteristics (n=129)

Age 415 + 967
Hight (cm) 158.57 = 8.61
Weight (kg) 59.69 + 12.03

BMI (km/m) 23.76 + 4.53

PICC: Peripherally inserted central catheter, BMI: Body mass index

¥ 29 7H]= INNOVA IGS 630 (GE Healthcare,
Illinois, Chicago, USA)®| o™ X-ray A} 21 F
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Table 2. Dose condition value of x-ray tube for PICC

Fluoroscopy set up

kv 81

mA 0.7
Additional filter (mmCu) 0.3
Frame (f/s) 7.5

AEC on

AEC: Automatic exposure control
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(B) Left site

Fig. 1. PICC approach puncture site.
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g E2L2 SPSS Window Version 21 (SPSS
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II. RESULT

1. 242 4499 T4 39 sheg 49 79 o
£ t-test 23}
3o AAA 54 FA

el
&3 PICCE AU dFot H= 2

A A7ke] A5 75 F= ol 83 PICCE A
8+ -2 DAP 4.06 x 10° mGy-em’, 37] = A
2 1.67 £ 0.98 mGy, FA AlZF 30.49 + 9.04 s= =}
= & o] &3 PICC Y 459 DAP 652 x
10® mGy-em®, &7] & A% 255 + 1.79 mGy, FA]
AIZE 49.07 + 23.72 sEtt FAIACE FoE v
o] A Mol ZAE AL FA| ATFE A A28

A2 Table 37+ 2t} (p<0.05)

Table 3. Comparative analysis according to right and left
puncture site of PICC

Rt. approach (n=72) Lt. approach (n=57) p

Age 7436 + 9.27 73.88 + 10.23 0.304
Hight (cm)  159.18 = 8.60 157.79 = 8.60  0.946
Weight (kg)  59.91 + 11.97 59.40 + 12.21 0.802

BMI (km/m®)  23.67 + 4.43 23.87 + 4.68 0.729

DAP 406 x 10 = 021 652 x 10® + 045  <0.001

(mGy-cm®)

Air kerma 1.67 + 0.98 255+ 179  <0.001
(mGy)

Fluoroscopy 34 49 1 9,04 49.07 = 2372 <0.001

time (s)

DAP: Dose area product

=

5 YeRllew Table 4, Fig. 29F 2t (p<0.05)
T Ao Aol m FAl AZre] F

Vaes SAHCRE Fod wg Frlske A

BAE el o Table 49F 2T} (p<0.05)

Table 4. Results for correlations analysis for radiation
dose and characteristics of patient in right approach site

Fluoroscopy time (s), (n=72)

Mean  Std Deviation R P
Age 74.36 9.27 0.13 0.002
Hight (cm) 159.18 8.60 0.01 0.27
Weight (kg) 59.91 11.97 0.004  0.595
BMI (km/m’) 23.67 4.43 0 0.878
DAP (mGy-cm’) 4.06:10° 0.21 0.18  <0.001
Air kerma (mGy) 1.67 0.98 0.10 0.005

o .
Age
Fig. 2. Linear curve graph of Fluoroscopy time and
Age.
22 8% T AT WWL o] §F WE BY A3
A J7HE FHom FA| Al whE AA A
Sl A3 AR EA M= BAHSR
o3t Aa7t yebA gkt DAPSE BV T A
ol A3 FA Aol FATEE FAROD §
o) whg ASete AHHAE YERIS™ Table
59} 2t} (p<0.001)
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Table 5. Results for correlations analysis for radiation
dose and characteristics of patient in left approach site

Fluoroscopy time (s), (n=57)

2

Mean  Std Deviation R p
Age 73.88 10.23 0.01 0.378
Hight (cm) 157.79 8.60 0 0.910
Weight (kg) 59.40 1221 002 0215
BMI (km/m’) 23.87 4.68 0.02 0224
DAP (mGy-em®)  6.52:10° 0.45 026  <0.001
Air kerma (mGy) 2.55 1.79 0.28 <0.001
3. A4 A ES] AodA Y A3
A WESe tig N Frre FPor FA
AlZrol|l e A A S #ek AadA] #4
M= AR Folgh Aot veEhA] ekt
DAPSt &7] 5 A Aeolxe 25 2 A<
WS T3 Al npA R FA] AlZRe] FTF
drs SAHCE FoT g sk v
AE velbdom Table 63 2t} (p<0.001)

Table 6. Results for correlations analysis for radiation
dose and characteristics of patient in both approach site

Fluoroscopy time (s), (n=129)

Mean  Std Deviation R p
Age 74.15 9.67 0 0.906
Hight (cm) 158.57 8.61 0.004  0.469
Weight (kg) 59.69 12.03 0.004 0471
BMI (km/m’) 23.76 453 0.004 0234
DAP (mGy-cm®) 5.10-10 0.36 032  <0.001
Air kerma (mGy) 2.06 1.46 0.29 <0.001

IV. DISCUSSION
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