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ABSTRACT

A foot pedal switch in the diagnosis x-ray radiography system has been researched to improve radiologic
technologist works and patient satisfaction. The switch has been installed in the diagnosis x-ray radiography
system used in domestic clinics. Quantitative evaluation has been conducted by measuring the exposure dose
reproducibility test, tube voltage, mAs, and percentage average error. Qualitative evaluation has been conducted
by analysis of the radiologic technologists questionnaire. In the quantitative evaluation for the use of the foot
pedal switch, the coefficient of variation was less than 0.05 in the exposure dose reproducibility test. In the mAs
test, percentage average error of £ 20% was measured. There was no problem raised since it meets the all
inspection standards of the diagnosis x-ray generator. In the qualitative evaluation, most of the opinions are that
it has a clinical value for the foot pedal switch in the diagnosis x-ray radiography system. Therefore, developing
the foot pedal switch for the diagnosis x-ray radiography system can improve effectively the rapidity and accuracy
of the radiologic technologist work. In addition, it is effective in decreasing the x-ray exposure of patients and
increasing satisfaction for the medical service due to reduction of retaking x-ray.
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I. MATERIAL AND METHOD
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Fig. 1. External structure of foot pedal switch.

Fig. 2. Foot pedal switch making process.
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Table 1. Questionnaire for overall evaluation of foot
pedal switch

% Contents about surveyee.

1. How old are you?
®20~29 @30 ~ 39
2. What is your hospital scale?
@ under 29 beds @ over 29 beds

@ 40 ~ 49

3. What is the number of radiological technologists in your hospital?
D1 @2
% Question about foot pedal switch.

3 more than 3

4. Convenience using for foot pedal switch compared to hand switch.
D proper (@ almost the same (3 a little improper @ improper
5. Re-exposure reduction rate for foot pedal switch compared to hand
switch.

@ decrease @ a little decrease (@) almost the same @ increase
6. Action using for foot pedal switch compared to hand switch.

@ proper (@ almost the same @ a little improper @ improper
7. Overall satisfaction evaluation and utilization of foot pedal switch.
@ satisfaction & utilization value

@ satisfaction & complementary point

@ good idea but low utilization

@ under performance & low utilization

8. if it is actually clinic use?

@ active use @ use (3 use after complementary @ not use

9. Other comments on foot pedal switches.
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. RESULT

| 2] BgA o] 2APAH QA A
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Table 2. Exposure dose reproducibility test of foot

pedal (unit : pSv/h)
bt 1 2 3 4 5 MenSD CV
art

Extremity 34.8 38.1 36.1 359 358 36.14 = 121  0.033
Abdomen 546 624 582 585 571 581.6 + 282  0.048

Chest 318 357 337 338 328 3356 = 144  0.043

2. kVp 537 2 HEE& HAox}

Aeg A2 ZGFA ] kvps 60 ~ 100 kVp
7EA] 10 kVpitA o2 i3k ~9 A2 5315 5743}
29k AA SAA ] Hgk, EEAAL

Stk AA
WMESHAFQAE FAHT A= Table 33 2t}

MR EHF QA= 60 kVpol A
233, 70 kVpell Al 3.00, 80 kVpoll Al 3.25, 90 kVpol
] 3.22, 100 kVpoll A4 3.30 oAt}

Table 3. Actual measurement of foot pedal switch

SAsATE DA} AA| S HAw,
ZA¥}= Table

Table 4. Actual measurement of foot pedal switch at
60 kVp

\‘1\01 2 3 4 5
MAS

5 538 591 588 564 597 576+ 0245 -15.12
10 1094 1131 1074 10.67 10.55 10.84 £ 0297  -8.42
20 2117 2046 2098 20.74  20.67 20.80 £ 0276  -4.02
40 39.87 4133 4112 4081 40.78 40.78 £ 0.558  -1.95
50 5112 4998 50.02 51.07 50.69 5058 £ 0.552  -1.15

Mean + SD PAE

kVp7} 60 kvpd uw vtk ~Q] x| o] MBS Q.
ZF= 5 mAsol A -15.12, 10 mAsoll 4] -8.42, 20 mAs
of A -4.02, 40 mAs°ll A -1.95, 50 mAsol|A] -1.159]
Ak AeE A2 FFGFA 9 kvpe 80 kVp=
51236}01 5, 10, 20, 40, 50 mAsZHA O 2 Wt 9]

A2 3
T4k, E%ﬁ% ‘h Hﬂ%%ﬁéﬂg'}% S da=
Table 59}

kVp7}t 80 kvpd wj wht A9x]e] MIESHT X}
£ 5 mAsollA] -19.48, 10 mAsolA] -11.68, 20 mAs©llA]
-6.59, 40 mAsoll A -3.28, 50 mAsoll A -2.68°] 1tk

Table 5. Actual measurement of foot pedal switch at
80 kVp

x\]\ol 2 3 4 5
MAS

5 602 578  6.01 599 6.07
10 1129 1084 1128 1121 1122
20 2244 2078 2079 2130 2128
40 4074 4244 4139 4088 41.10

Mean + SD PAE

597 £ 0112 -19.48
11.17 £ 0.187  -11.68
21.32 £ 0.676  -6.59
4131 £ 0.678  -3.28

1 2 3 4 5  Mean = SD PAE

60 582 574 60.8 56.8 59.8 58.6 = 1.67 2.33
70 67.1 682 693 67.8 67.1 67.9 = 091 3.00
80 769 774 752 784 79.1 774 £ 1.50 3.25
90 85.6 87.1 87.5 87.2 88.1 87.1 £ 0.92 322
100 969 974 958 96.1 973 96.7 = 0.72 3.30

1)
Aehg 2 2949 kvpE 60 kvpz 1A
gted 5, 10, 20, 40, 50 mAs{HA 02 g 2=9]%] 5

50 5298 5074 5091 5044 5164 51.34 £ 1.017  -2.68
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Table 6. Re-exposure reduction rate for foot pedal
switch compared to hand switch

Table 8. Overall satisfaction evaluation and utilization
of foot pedal switch

Number of persons

Number of persons

Item (%) Item (%)

decrease 8 (26.7) satisfaction & utilization value 7 (23.3)

a little decrease 2 (6.7) 20 satisfaction & complementary point 3 (10.0)

0= almost the same 0 (0.0) 2; good idea but low utilization 0 (0.0
increase 0 (0.0) under performance & low utilization 0 (0.0)

decrease 5 (16.7) satisfaction & utilization value 7 (23.3)

30 ~ 39 a little decrease 5 (16.7) %9 satisfaction & complementary point 3 (10.0)
almost the same 0 (0.0) 39 good idea but low utilization 0 (0.0

increase 0 (0.0) under performance & low utilization 0 (0.0

decrease 6 (20.0) satisfaction & utilization value 5 (16.7)

20 ~ 49 a little decrease 4 (13.3) ‘E) satisfaction & complementary point 4 (13.3)
almost the same 0 (0.0) 49 good idea but low utilization 1 (3.3)

increase 0 (0.0) under performance & low utilization 0 (0.0

Table 79} Fo] 3t 29| FAA S «“H s}
e} «A o] FAlsity 7} 7+zb 1393} 14w o)
71€} 3 o2 UERt

Table 7. Action using for foot pedal switch compared
to hand switch

Item Number of persons (%)
proper 6 (20.0)
almost the same 4 (13.3)
20 ~ 29
a little improper 0 (0.0)
improper 0 (0.0)
proper 4 (13.3)
almost the same 5 (16.7)
30 ~ 39
a little improper 1 (3.3)
improper 0 (0.0)
proper 3 (10.0)
almost the same 5 (16.7)
40 ~ 49
a little improper 1 (33)
improper 1 (3.3)
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Table 9. Results for if it is actually clinic use

Item Number of persons (%)

active use 6 (20.0)

20 use 4 (13.3)
2N9 use after complementary 0 (0.0)
not use 0 (0.0)

active use 7 (23.3)

30 use 3 (10.0)
3; use after complementary 0 (0.0)
not use 0 (0.0)

active use 5 (16.7)

40 use 3 (10.0)
4:9 use after complementary 1 (3.3)
not use 1 (33)
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