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Assessment of Congruence Angle according to the Central X-ray in the Merchant
View of Patellofemoral Joint
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Abstract The Precise measurement of the knee's Congruence angle is required for diagnosis of patella dislocation, The
purpose of this study is to consider the distortion diagram and usefulness about the test of the bilateral side and one
side through the evaluating congruence angle from Merchant view of patellofemoral joint to central X-ray. We've eval-
uated the sulcus angle and Congruence angle following central X-ray's changes when we took Merchant view of patellofe-
moral joint aimed to right lower limb from human whole body phantom. The subject of the evaluation was classified as
normal group and varus group, and the varus group has experimented with External rotation of legs as 15° and 30°.
When normal groups result as 0, 7.5, 15 cm, it was measured as 17.25 & 1,34", 19,60 £ 1.41°, 20.55 £ 1,77 each, The
gap between minimal and maximum angle was 3.3°, and the value was shown as getting bigger when it further away
from the centeral X-ray. When Congruence angle in 15° varus group was 0, 7.5, 15 cm, it was each 16,45 £ 1,34,
17.10 £ 0.99°, 17.80 & 1.13°. And when Congruence angle in 30" varus group was 0, 7.5, 15 cm, it was measured each
18.35 * 1.63°, 18,95 = 1.06°, 19.60 £ 1.41°, The difference between minimum and maximum of angle in 15" varus
group and 30° varus group was each 1.35° and 1.25°, the angles have shown as increasing the further away from the
center, The patellofemoral joint showed that the congruence angle increases as the further away from Central X-ray, and
also it is judged that is possible to change the congruence angle by a degree of varus knee. Thus, accurate measurement
of the congruence angle is shown to advantage that methods for examining by split each side at two times than methods
for examining both sides at a time. Therefore, it is expected to helpful on the diagnostic side of patella dislocation and
subluxation,
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Fig. 1. Measurement of congruence angle and sulcus angle of the patellofemoral Jaint () in the part of right leg for merchant view (a)
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Fig. 2, X-ray images of normal group (a), 15° varus group (b) and 30° varus group (c) in the merchant view
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Table 1, Congruence angle and sulcus angle of normal patellofemoral joint [unit : degree]
Measure 1 Measure 2 M=+ SD
0 cm 143,70 144,20 143,95 + 0.35
7.5 cm 145.90 145.10 145.50 £ 0,57
Sulcus angle

15 cm 146,20 145.60 145,90 + 0,42

M+ SD 145,27 + 1.37 144,97 + 0.71 145,12 + 0.99

0 cm 16.3 18.2 17.25 £ 1.34

7.5 cm 18.6 20.6 19.60 = 1.41

Congruence angle
15 cm 19.3 21.8 20.55 = 1.77
M=E SD 18.07 = 1.57 20,20 £ 1.83 19.13 + 1,92

M; mean, SD; standard deviation
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Table 2, Congruence angle and sulcus angle in the varus alignment of patellofemoral joint

[unit : degree]

Measure 1 Measure 2 M=+ SD

0 cm 143.9 143.2 143.55 £ 0.49
s 7.5 cm 144.4 143.0 143,70 £ 0.99

VA 15
15 cm 144.8 144.3 144.55 + 0.35
M=+t SD 144,40 = 0,45 143.00 £ 0.70 143,93 + 0,71

Sulcus angle

0 cm 143.9 143.50 143,70 £ 0.28
3 7.5 cm 145.7 144.40 145.05 £ 0.92

VA 30
15 cm 146.0 144,60 145.30 = 0.99
M=*E SD 145.70 £ 1.14 144.40 £ 0.59 144,68 £ 0.99
0 cm 15.5 17.4 16.45 £ 1.34
: 7.5 cm 16.4 17.8 17.10 £ 0,99

VA 15
15 cm 17.0 18.6 17.80 £ 1,13
M=+ SD 16.30 = 0.75 17.93 + 0.61 17.12 = 1.09

Congruence angle

0 cm 17.2 19.5 18.35 £ 1.63
i 7.5 cm 18.2 19.7 18,95 + 1.06

VA 30
15 cm 18.6 20.6 19.60 + 1.41
M=* SD 18.00 £ 0,72 19.93 + 0.59 18.97 = 1.21

M; mean, SD; standard deviation, VA; varus alignment
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