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A Study on the Usefulness of the New Foot Oblique Projection

Min-Suk Kim-Young-Cheol Joo-Seung-Keun Lee

Department of Radiology, Samsung Medical Center

Abstract In this study, the purpose is to present the foot inclination angle for realizing an image similar to that of the
existing examination method and to present the clinical usefulness of the new examination method through comparison
between the existing examination method and the newly designed standing foot oblique projection. A foot phantom was
used, and the magnification of the image according to the angle was quantitatively evaluated by attaching a nut to the
position of the cuboid of the phantom, The internal oblique image acquired using a 30° wedge was set as the standard
image. And that image was compared with the images acquired by changing the angle of the foot from 20° to 65  at in-
tervals of 57, Image evaluation was performed by 3 radiological technologists, and qualitative evaluation using a Likert
S-point scale for evaluation items of true oblique view and quantitative evaluation of the value obtained by measuring the
diameter of a nut in each image were performed as image evaluation, For data analysis, reliability analysis between the
measure and comparative analysis of the average value for each angle were performed. The qualitative evaluation score
for each image was 4.5 to 5 points for most questions in the case of the standard image. And 4 points or less for most
questions in the images with a foot angle of 45 or less, and an evaluation score close to the standard image was ob-
tained in the image of 50° or more, And in the quantitative evaluation, the diameter of the nut was measured to be 9.28
~9.56 mm, The qualitative evaluation showed a reliability of 0,.95~1.0 and the quantitative evaluation was 0.62, As a re-
sult of comparing and analyzing the average of the quantitative and qualitative average values for each angle image, the
group with the average value most similar to the standard image was images obtained at 55 and 60°, and in the
post-analysis, the images of both groups were the same group as the standard image(p€0.01). As a result of this study, it
was found that the angle of inclination of the foot for realizing the image most similar to the existing image in the
standing foot oblique projection is 55~60", In addition, if this test method is applied to the clinic, it is believed that it
will help prevent safety accidents such as falls during the test and improve test efficiency by minimizing the movement of
patients for the test.

Key Words : Foot medial oblique projection, Foot oblique view, Standing position, Modified foot oblique method, Tarsal
coalition, Flatfoot
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Fig. 1. Tools for image evaluation and angle measurement / Method of acquiring an image

(d) (e) (03]

(a) is an image of attaching an acrylic plate on the bottom surface of the foot phantom and styrofoam for angle measurement and (b)
and (c¢) show the use of a medical professional protractor when changing the angle, and then use the image editor protractor of the
equipment to check whether or not the correct angle is applied. (d) is an image of attaching a nut in the foot phantom for image
evaluation, (e) is a picture taken by applying a 30" wedge to acquire a standard image, And (f) is an image of medio-lateral projection
toward the bottom of the foot for inspection of the modified foot oblique in a standing position.

Table 1, Qualitative image evaluation checklist

, Score
No Check list
1 2 3 4 5

1 Equal amount of space between the shafts of the second through fifth metatarsals

2 Third through fifth metatarsal bases free of superimposition

3 Sinus  tarsi

4 Tuberosity of the fifth metatarsal

5 The space around the cuboid appears to be uniformly open without overlapping

appears open or partially overlapped

The medial and intermediate cuneiform appear overlapping, and the intermediate and lateral cuneiform
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Fig. 2, Image distortion evaluation method

The distortion of the image was measured by measuring the diameter
of the nut attached to the central point of the phantom's cuboid. The
measurement method was to draw a vertical virtual line passing through
the vertices of point a and point b of the nut, and measure the distance
between the two virtual lines at right angles,
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Table 2, Descriptive statistics on image evaluation scores for each angle and reliability analysis results between raters
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Foot oblique angle (score)

Question Measure Time ICC
25 30W 30 35 40 45 50 55 60 65

2,040.00 281044 504000 381044 361054 3.8H0.44 4.61054 5.010,00 504000 500,00 502000

1 b 1.040.00 1.24044 504000 228083 260054 261054 424044 4.810.44 5.040.00 5.040,00 5.040.00 .955
¢ 1.0£0,00 1,040,00 5,040,00 2.0£0.00 20£0,00 204000 4.010,00 504000 5.0£0,00 5.040,00 5.040,00
1.210.44 204070 441054 265114 241054 2.640.54 4.010,00 500,00 500,00 461054 441054

2 b 1.040.00 1.040,00 504000 1.0£0.00 124044 224083 4.010.00 4.610.54 501000 481044 381044 961
¢ 1.040.00 1.040.00 5.040,00 204000 2.0%0.00 2.040.00 5.040.00 504000 5.040.00 5.040.00 5.0+0.00
121044 201070 464089 201010 161089 181083 281,09 501000 501000 504000 4.610.89

3 b 1.040,00 1.040,00 5.00,00 1.00.00 1.040.00 1.040.00 3.040.00 5.040.00 5.040.00 5.040.00 4.810.44 963
C 1.040.00 1.040,00 504000 1.0£0.00 1.040.00 1.040.00 5.0+0.00 5.040.00 5.040,00 5.040,00 5.040.00
° 5.040.00 5.040,00 5,040.00 5.040.00 5.040.00 5.0%0.00 5.040.00 5.0+0.00 5.040,00 5,020,00 5.0%0.00

4 b 5.040,00 5.040,00 5.040.00 5.0£0,00 504000 504000 5.0£0,00 5.0£0,00 500,00 504000 5.0£0,00 1.00
¢ 5.040.00 5.0£0,00 5,040,00 5.040,00 5.040.00 5.0£0.00 5.010,00 50100 5,040,00 5.040,00 5.0£0.00
1.040.00 2.610.89 464054 201,00 141054 201070 3.8+0.44 504000 500,00 481044 461054

5 b 1,040,00 1.210.44 504000 104000 120044 1.640,54 3.010.70 3.840.44 5.,010,00 5.040.00 4.010.00 .965
¢ 1.0£0,00 1,040,00 5,040,00 2.0£0.00 20£0,00 204000 4.010,00 5.040.00 5.0£0,00 5.040,00 5.040,00
1.040,00 224044 5040,00 141089 1241044 201070 2.8+0.83 38044 48044 461089 4.61054

6 b 1.040.00 1.0£0.00 5,040,00 1.040.00 1.040.00 1.0£0.00 124044 3.810.44 5,000,00 5.040,00 5.010.00 .958
c 1.040.00 1.0£0.00 500,00 2.050.00 2.040.00 2.040.00 4.040.00 4.020.00 500,00 5,040,00 5.00.00

1. The number of questions 1-6 is the image evaluation score, and the unit is score,

2. In this table ‘a’, b, and ‘¢ mean evaluators,

3. The foot oblique angle was changed up to 20'~65", and 30W was set as the image for image evaluation as it was acquired by placing

a 30° wedge under the foot phantom,

4, All measured values were expressed as meantSD, ICC was intra-class correlation coefficient, and p-value of all ICC was p{0.01.
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Table 3, Reliability analysis results between measures about nut length
. Foot oblique angle
Question Measure Time ICC
20 25 30W 30 35 40 45 50 55 60 65
a 9.240.17 9.3£0.10 9.310.13 9.1£0.19 9.3%0.10 9.310.23 9.4£0.10 9.7+0.12 9,5£0,20 9.2+0,10 9.2%0.15
(nZn) b 5 9.1£0.05 9.0£0.04 9,40,00 9.1£0.04 9.2+0.00 9.2£0.00 9.510.00 9.4%0.13 9,4+0.00 9.410,00 9.1£0.04 .629

c 9.4%0.04 9.4%0.12 9,510.07 9.3%0,16 9.4%0.05 9.4%0.05

9.5%0.16 9,510.11

9.410.08 9.4£0.04 9.4%0.05

1. The number 7 is a measure of the length of the nut, and the unit is mm,

2. In this table @', ‘b and ‘¢ mean evaluators,

3. The foot oblique angle was changed up to 20~65°, and 30W was set as the image for image evaluation as it was acquired by placing

a 30" wedge under the foot phantom,

4, All measured values were expressed as meantSD, ICC was intra-class correlation coefficient, and p-value of all ICC was p<0.01.

Table 4, Qualitative evaluation results for images by angle

Foot oblique angle(score)

Question Time

20 25 30W 30 35 40 45

Yo,

50 55 60 65

1.3%0.48" 1.6%0.90" 5.040,00° 2.6+0.97" 2.740.79" 2.8%0.86"

4,240.45°

4,9+0,25" 5,040,00 5.0£0,00° 5.0+0,00° 0.01

1.040.25° 1.340.61° 4.840.41% 1.8+091° 1.8+0,64° 2.2+0.59

4.310,48°

4.840.35° 5.040.00° 4.8+0.41% 4.430.63 0.01

1.0+0.25° 1.3%0.61" 4.8+051° 1.3%0.72* 1.240.56" 1.240.59"

3.6+1,18b

5.0£0.00° 5,0£0,00° 5.0£0.00° 4.8%£0.56° 0.01

4.9%0.25" 5,040.00" 5.0+0,00" 5.0+0.00" 5.0+0.00" 5.0+0.00

5.010.00"

5.0+0.00" 5.040.00° 5.0+0.00° 5.0+0.00" 0.44

1.0£0.00" 1.670.91" 4.8+0,35% 1,6%0.72" 1.5+0.51" 1.8%0.56¢°

3.610.63°

4.610.63% 5,000,00% 4.970.25° 4.5+0.51¢ 0.01

1
2
3
4
5
6

1.0£0.00" 1.4+0,63™ 5,040,00° 141064 1.4+0.50™ 1,6%0.61°

2.6+1.29°

3.8%0.35" 4.910.25¢ 4.80.51° 4.8+0.35° 0.01

change was compared,

. Among the foot oblique angles, 30W is a standard image using wedge and the difference between this image and the image according to the angle

2. Question is the number of questions for image evaluation,
3. p is calculated by one-way ANOVA, post-hoc is used by Duncan
3. 4 ¥H HE XIE HAZF 2 S dHl 0]= 9.46+0.12 mm?} 9.36+0,09 mm= YERFOH, EF&
£2 PoINe] UE Age] B Lol o410 10m oot Fo AT A AEem SR, A5
olelm. 550} 60° W AMOIA] TaAel UE Az 21 OVHE FU A 5HAEH(p<0.00).
Table 5, Magnification ratio comparison result for images by angle
! Nut diameter(um)
Foot oblique angle Time , P
Mean+SD Min Max p Magnification
20 9,28%0,15" 9.0 9.5 0.98
25 9.260.16" 9.0 9.5 0.98
30W 9.41£0,10™ 9.2 9.6 1.00
30 9.20%0,16" 9.0 9.6 0.97
35 9.340,12 9.2 9.5 0.99
40 15 9.34+0,16™ 9.2 9.7 0.01 0.99
45 9.54+0,11° 9.3 9.7 1.01
50 9.56+0.15° 9.2 9.8 1.01
55 9.4610,12% 9.2 9.7 1.00
60 9.360,09™ 9.2 9.5 0.99
65 9.29+0,15™ 9.1 9.5 0.98

1. Among the foot oblique angles, 30W is a standard image using wedge and the diffe
to the angle change was compared.

2. Magnification is the degree of magnification of the nut diameter based on 30W.

3. p is calculated by one-way ANOVA, post-hoc is used by Duncan,

rence between this image and the image according

bl 7|63 20210 Al44Q A5E 447
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