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The Assessment of Tube Incidence Angle for Minimizing the Patellofemoral Joint
Overlap Distance in Merchant View

Ko Ye-Weon-Joo Young-Cheol:-Kim Min-suk:-Go Yu-Rim

Department of Radiology, Samsung Medical Center

Abstract This study aimed to found out the effect of patellofemoral overlap distance by changing femur thickness and
center X-ray angles in Merchant method images. Based on the femur thickness, it suggested tube angle minimizes
overlap. It was conducted by Merchant method, a knee tangential view, and the image was obtained by changing the
thigh thickness from 14 to 20 cm and the center ray angle from 60°, 57°, 55°. The images were measured by five re-
searchers using a method of measuring the overlap, which was designed by them, The results showed at 60°, 57°, 55°
angle, the patellofemoral overlap distance resulted in 0.4740.66 to 20.8910.65 cm, 2.2610.28 to 15.73£0.62 m, 1.39 =*
0.83 to 12,49 £ 0,37 cm, However, for 57" and 55°, no overlap in thickness under 14.5 and 14 to 15.5 didn't appear, it
showed high correlation between femur thickness and overlap. The difference in the mean value of overlap in each
group showed a statistically significant difference (p€0.01), all were classified as independent groups in the post-hoc test,
In all images, the patellofemoral overlap distance increased as the thickness increased, and at the average thickness of
Korean men and women, overlap decreased when reducing center ray. When conducting Merchant tests on Koreans, it
was suggested it would be useful to use 57° angle because it minimize the effects of overlap and intrusions of tibia,

Key Words : Knee tangential view, Merchant method, Pateollofemoral joint, Femur thickness, Center X-ray angle
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Fig. 1. Experiment of the changing femur thickness and tube angle in Merchant method and point
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(a) shows how to change femur thicknesss by placing wood block (0.5, 1.0, 1.5 cm) at the gluteal fold and (b) is the center
ray of patellofemoral joint. The central x-ray angle is changed by 60°, 57°, 55°. (¢) each shows the circumference of the femur

and gluteal fold,
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Fig. 2, Measurement way of overlap distance of the patella
and femur soft tissue

Patellofemoral overlap distance is the standard researchers have made to estimate
overlap of patellofemoral articular surface, a is the line connected by the
end point of medial femoral condylar and lateral femoral condylar, d is
the line from the cross point of b and ¢ to the end point of soft tissue
of the femur, d has to be vertical against a, The study defines that patellofemoral

overlap distance is the distance from a to soft tissue of femur,
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Table 1, Comparison of measurement results of patellofemoral overlap distance about changing femur thickness at center X-ray 60°

X-ray patellofemoral joint overlap space(cm)

incidence . Femur n F P 1CC

angle() thickness (cm) mean®SD min max

0,47+0,66" 0.00 1.80

2.44+,028" 2,50 3.10

15 3.50%.035° 2,50 4,40

7777777777777777 55 5,091, 10" 0.00 5.80

777777777777777777 6 6.38+0,60° 4,60 7.00

7777777777777777 65 8.340,65f 5.60 9.00
© 7 25 10,070,468 9.40 11,50 2550424 0.01 .690

7777777777777777 75 11.80+0,53" 10,40 13.30

777777777777777777 18 13,5410, 46 12.50 14.30

7777777777777777 185 15.39+0,45 14.20 16.00

777777777777777777 9 17.22:£0,69" 15.20 18.00

18.96+1,04' 15.00 20.00

20 20,8010,65™ 19.70 22.00

1. ICC is Interclass correlation

2. p is calculated by one-way ANOVA and post-hoch is used by Duncan

Table 2, Comparison of measurement results of patellofemoral overlap distance about changing femur thickness at center X-ray 57°

X-ray Femur patellofemoral joint overlap space(cm)
incidence angle(’)  thickness (cm) a mean+SD min max £ P 1ee
14 - - -
777777777777 145 0.64+0,22 0.00 1.00
s 0.5420.64" 0.00 2.00
7777777777777777 55 2,26£0,28° 1.50 2.80
TR 2.9540,25° 2.30 3.40
77777777777777777777777777777777777777777 4,8740.32° 4,10 5.50
57 25 5.890,40' 4.90 6.80 5173.763 0.01 653
7.26%0.33° 6.40 7.80
18 9.19%0,25" 8.70 9.80
7777777777777777 185 10.66%0,29' 10.10 11.20
T 12.41%0,38 11.50 13.10
7777777777777777 95 14,1110, 42" 13,30 15.00
""""""""" 0 15.73%0.62' 14,30 17.20

1. — is unmeasurable case because of invisible space

2. ICC is Interclass correlation

3. p is calculated by one-way ANOVA, post-hoc is used by Duncan
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Table 3, Comparison of measurement results of patellofemoral overlap distance about changing femur thickness at center X-ray 55°

X-ray Femur patellofemoral joint overlap space(cm)
. . . n F P I1cC
incidence angle(")  thickness (cm) mean+SD min max

1.3940.83" 1.00 2.00

2,8910,39” 2.20 3.70

3,5140,24° 3.00 4,00

4,77+0,28" 4.10 5.20

55 25 8178.164 0.01 546

7777777777777777777 B8 0.1240,25° 5.60 6.60

,,,,,,,,,,,,,,,,, 185 7.58+0,27 7.10 8.10

19 9.08+0.20% 8.70 9.40

77777777777777777 195 10,84+0,27" 10,10 11.20

................... 20 e B i

1. — is unmeasurable case because of invisible space

2. ICC is Interclass correlation
3. p is calculated by one-way ANOVA, post-hoc is used by Duncan

Table 4, Correlation analysis results of femur thickness and patellofemoral overlap distance

Tube angle overlap distance of male overlap distance of female
Tube angle 1
overlap distance of male 994" 1
overlap distance of female .998" .998"* 1

1. it is used by Pearson correlation analysis method.
2. ¥ means p-vale under 0,01,

(a) (b) (c)
Fig. 3. Differences in patellofemoral overlap distance by changing central x-ray angle

The image is obtained by changing the center X-ray tube angle fixed at 18 cm which is the average korean male
femur thickness, (a) is an image of a central X-ray tube angle of 60°, (b) 57° and (c) 55°. (a) shows the most

severe patellofemoral overlap distance, and (c) observes tibia,
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