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Radiation protection status and influencing
factors of urologists during percutaneous
nephrolithotomy procedures
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Abstract Objective: To investigate the status of radiation protection and influencing factors of urologists during

percutaneous nephrolithotomy procedures. Methods: A face-to-face survey was conducted among urologists
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Keywords

that participated in the 2020 Annual Meeting of Urology of Guangdong Medical Association. A self-designed
questionnaire was used to investigate the general information of urologists, the status quo of radiation protection
and related influencing factors. Results: A total of 210 urologists from 22 provinces, autonomous regions or
municipalities were surveyed and 201 valid questionnaires were collected, the effective recovery rate was 95.71%.
The score of radiation protection awareness and measures of urologists during PCNL was 7.86%2.56. Single-
factor analysis showed that the influencing factors include the intraoperative fluoroscopy checking, future birth
planning, puncture techniques, expansion methods, postoperative fluoroscopy checking, changes in X-ray
utilization, puncture location methods, whether familiar with the fluoroscopy settings, methods of controlling
fluoroscopy, the fluoroscopy type, the number of shooting frames, and the degree of satisfaction with the quality of
the pulsed fluoroscopy image (P<0.0S). The dependent variable of P<0.1 in the single-factor analysis was used as
the independent variable to perform multiple linear regression analysis. The results showed that the postoperative
fluoroscopy checking and the changes in X-ray utilization are the main factors that affect the status of radiation
protection of urologists during percutaneous nephrolithotomy procedures (P<0.001). Conclusion: At present,
urologists have insufficient knowledge and awareness of radiation protection during PCNL surgery. In response
to this problem, the relevant management departments can formulate strategies to strengthen the radiation
protection during PCNL surgery, refine the specific measures to reduce radiation during surgery and make
radiation protection training closer to the clinic.

urologist; percutaneous nephrolithotomy; radiation protection; influencing factors
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2.3 PCNL RSB EIR RGN S EE S

X B R R A3 A P<0. LAY IR AR AT &2 e 2k
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Table 1 Radiation protection awareness and measures during PCNL (n=201)
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Table 2 Single-factor analysis of radiation protection awareness and measures during PCNL (n=201)
HiH Koy 1% (%) t/F P
5 -1.636 0.103

5 192 (95.5)
& 9 (4.5)
PCNLF-AR 455 0.568 0.568
<S34F 106 (52.7)
>SAEH <104F 73 (36.3)
>104F 22 (11.0)
PCNLF A5/ 0.692 0.502
1~2 108 (53.7)
3~4 62 (30.9)

=5 31(15.4)
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&R
T H ke sy 1% (%) t/F P
BIRMRERETARTREE 0.94 0.932
1~2 100 (49.8)
3~4 79 (39.3)
=5 22 (10.9)
PCNLF A2 A A 7B UG A 4.244 <0.001
= 92 (45.8)
& 109 (54.2)
BIAFT 2.385 0.018
f 91 (45.3)
o 110 (54.7)
PCNLF AL 1.631 0.198
N 140 (69.6)
N 12 (6.0)
P A 49 (24.4)
AR 1B 2RI TN 0.696 0.5
FARE 164 (81.6)
TR 2 T 18 (9.0)
PR 19 (9.5)
EEZN 4.32 0.002"
HILL 2 30 (14.9)
= ZER 10 (5.0)
i ey 2 13 (6.5)
AXBAE T T 2 87 (43.3)
A 2 61(30.3)
Tk 3.246 0.008"
EREEY K 51(25.4)
Alken4s & 25 5Kk 4% 23 (11.4)
LR S 9 (4.5)
Amplatzd/ 5K A% 11(5.5)
LS < 84 (41.8)
PGy 7k 23 (114)
F A E I 1 R 1.565 0.212
=24F 23 (11.4)
>16F~24F 163 (81.1)
<16F 15(7.5)
PCNLTARZJ5 &GS A A 7.437 <0.001
P 100 (49.8)
& 101 (50.2)
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&gk
TiH K426 T%(%) t/F p
FIFFIRPATPCNLLIR, R T XGTER A R 7.224 <0.001
b 102 (50.7)
& 99 (49.3)
FI B AR 245 28 00 5 or 5.539 0.005°
INAEBME| ST 18 (9.0)
A IENG ST 88 (43.8)
INFEEFE ST 95 (47.3)
CHPLIYBE B S 2 7T LA 3 3.771 0.001
P 187 (93.0)
i 14 (7.0)
Infal i B A 11.134 <0.001°
1 R s A A5 98 (48.8)
AT TSR I AT B 28 (13.9)
WEEA 75 (37.3)
BB 4.7 0.010¢
A E 73 (36.3)
HEEEN 50 (24.9)
Jok 2B 78 (38.8)
CHEFBLEE R B M 3.006 0.012f
>25 0k 14 S 23 (11.4)
>15~25 49 (24.4)
>8~15 8 (4.0)
>4~8 5(2.5)
>2~4 3(1.5)
A 113 (56.2)
X ok e U PGB s 7 S B 8.417 <0.001*
2= 70 (34.8)
w5 17 (8.5)
BT DL 114 (56.7)

a: HE.0> vs B #, P=0.001; B # vs K &, P=0.001. b: BRPE vs Hj i, P<0.001. c: BK & vs #77, P=0.001, d: F R
U vs BCETF M, P=0.015; FAREN vs BiE %A, P=0.003; WU If vs P& %A, P<0.001, e: AHiE vs EELE,
P=0.003; H#%E vs ki, P=0.040. f: >25 BIEZEHNHE vs NHIE, P=0.005; >15, <25vs ANfisE, P=0.003. g: & vs 77,
P=0.001; J& vs LIS, P=0.003,

a: Bullseye vs ultrasound, P=0.001; ultrasound vs combination of techniques, P=0.001. b: Balloon dilatation vs fascial dilator, P<0.001.
c: Ultrasound plus fluoroscopy vs ultrasound, P=0.001. d: By urologist vs by radiologist, P=0.015; by urologists vs both, P=0.003; by
radiologist vs both, P<0.001. e: Not sure vs continuous fluoroscopy, P=0.003; continuous fluoroscopy vs pulsed fluoroscopy, P=0.040.
f: >25 or continuous fluoroscopy vs not sure, P=0.005; >15, <25 vs not sure, P=0.003. g: Yes vs no, P=0.001; yes vs could be better,
P=0.003.



WAPRAMRHBR I 28 B B B AT AN RIS B 37 BRI A S A DGR R ke, 25 1725

K3 PCNLARH R B IR AR £ T & M E A #7 45 R (n=201)

Table 3 Multiple linear regression analysis of radiation protection awareness and measures during PCNL (n=201)

72 (CIEVEES PR UNGHAEIEEY ' t P

A 14.677 1.270 — 11.560 <0.001
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I T AR TPCNL LK S 75 B AR X I FH 3R -1.445 0.313 -0.313 -4.767 <0.001

R’=0.377, THHEJER’=0.337,
R’=0.377, adjusted R*=0.337.
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