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Radiographic Study of Cobey Method and Modified Cobey Method

Yu-Rim Go-Young-Cheol Joo-Seung-Keun Lee

Dept. of Radiology, Samsung Medical Center

Abstract The Cobey method and the modified Cobey method are most commonly used in clinical practice. Therefore,
the purpose of this study was to investigate the radiological differences between Cobey and modified Cobey and provide
radiographic information about changes of hindfoot image with X-ray entrance center and tube angle change in modified
Cobey. This study was performed on foot and ankle phantom. First, for image comparison of Cobey and modified
Cobey, the images obtained by applying the same X-ray entrance center to the ankle joint were compared and analyzed,
Second, in the modified Cobey, the X-ray entrance center is set as ankle joint and lateral malleolus. The X-ray tube an-
gle was varied from 10" to 40" at 5° intervals for each X-ray entrance center, The images obtained by varying the X-ray
tube angle from 10 to 40° at intervals of 5° for each X-ray entrance center were compared and analyzed, The irradiation
conditions were the same with 110 kVp, 200 mA, 10 ms, and 110 em of source - image receptor distance (SID). Image
evaluation was performed by two radiologists. Measurements were made on the lateral point, middle point, and calcaneus
width based on a hypothetical line parallel to the calcaneal tuberosity. Data were analyzed by using descriptive statistics
as the mean of the distance to each measurement location., The modified Cobey was longer than the Cobey by an aver-
age of 3 to 4 mm lateral and medial points, and the calcaneus width was similar (ICC = 0.939). In modified Cobey
method, when the X-ray entrance center is ankle joint, the lateral point is about 3 mm and the medial point is about 4.3
mm longer than lateral malleolus, Also, when the X-ray tube angle is more than 20°, the degree of distortion is large, The
ICCs for the lateral, medial point, and calcaneus width were 0,998, 0.961, and 0.997, respectively, as the X-ray entrance
center and tube angle were changed. There was no significant difference between Modified Cobey and Cobey. Modified
Cobey showed no need to compensate the 20° detector angle of the Cobey. In addition, we suggest that tube angle
should be limited within 20" when modified Cobey is performed,
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EAB Aol A% Y5 F wA

(a) (b) (©)

Fig. 1. Virtual line and posture of the foot & ankle phantom

The figure(a) shows the X-ray entrance center marked of phantom and
the line connecting the long axis of the lower limb to the center of
the calcaneus, In the image(b), the line above the horizontal line is
ankle joint, and the line below is the lateral malleolus line, The figure(c)
is an attitude of phantom,
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Cobey AT} Modified Cobey ZAMH ol et wpalAlels &7t

72 (source to image receptor distance; SID)+= 110 cm
= FUsp Hgact

(a) (b)

Fig. 2, Cobey method and Modified Cobey method

(a) is the Cobey method, The central Xray is incident at 20° in the direction
of the calcaneus, The detector is perpendicular to the central X-ray. (b)
is the modified Cobey method. The X-ray tube angle and direction of
the central X-ray are the same as those proposed by Cobey. However
place the detector perpendicular to the coronal plane of the foot.
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Fig. 3. Measurement point and measurement method
(a) is Cobey method image, (b) is modified Cobey method image.

‘@’ is a virtual line parallel to the calcaneal tuberosity. It was set as
the starting point of all measurements, ‘b is the distance from 2’ to
the outermost point of the subtalar joint and is called the lateral point,
‘c’ is the distance from the @’ to ‘d’” mid-distance to the subtalar joint,
It is called the medial point, ‘d" is width of the calcaneus, It is the
distance between the medial and lateral processes of the calcaneus,
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Table, 1, Comparison of measurement results of Cobey method and modified Cobey method unit @ mm
Cobey modified Cobey
measure n calcaneus calcaneus ICC*
lateral point medial point lateral point medial point
ral poi ial poi width ral poi ial poi width
measure 1 5 35.240.21 43.510.14 42.140.28 38.910.14 46.013.68 42.840,28 03
measure 2 34.21+0.35 45.810.99 42.410.07 39.6%0.07 49.9140.85 43.610.28 '
total 34.6£0.62 44.6%1.49 42.240.22 39.2+0.41 47.9£3.13 43.240.51

1. The lateral and medial points indicate the position measured in the image. The width is the distance between the lateral process and
the medial process of the calcaneus. All measurements are expressed as mean and standard deviation.
2. *is the Intraclass correlation coefficient .

Table, 2, Comparison of lateral point and medial point in images according to X-ray entrance center and tube angle change

in modified Cobey it : o
measure Ube andel *
, X-ray entrance measure n gle() IcC
point 10 15 20 25 30 35 40
measurel 245 31.2 389 44.9 54,7 068.5 79.1
. +042 1092  #014 106 028 064 1099
ankle joint 2
measure2 5.9 311 39.6 465 56.8 6.6 77.0
- 057  +049  #0.07  $049  F028 092  +092
total 25.2 31.1 39.2 45.6 55.7 67.5 78.0
Lateral < +0.90 +0.60 10,41 +1.14 +1.23 +1.27 +1.46 o
pornt measurel 2.8 29.8 36.0 43.7 52.6 61.9 75.3 '
easure +219 042 0,00 042  £071 057  £141
malleolus 2
measure2 246 30.5 36.6 45.9 52.2 02.9 75.9
' 4028 +1.06 4035 092 4099 064  +0.99
total 25.6 30.1 36.2 44.7 52.4 63.3 75.6
178 2075 037 £33 073 073 F1.05
measurel 51.0 40.6 46.0 55.1 066.8 75.5 83.0
l +0.28 1049  #368 021 057 078 1057
ankle joint 2
R 34.9 41.6 49.9 59.5 68.3 76.1 89.6
S +424 4092  +08 191 120 028 042
total 32.9 41.1 47.9 573 67.5 75.7 86.3
+3.33 +0.87 13,13 1282 +1.17 +0.60 +3 83
medial point %61
measurel 318 39.6 485 53.2 64.6 09.9 81.8
+474 1000  #021  £057  £1.63 276 1035
malleolus 2
measure2 35.2 415 485 55.6 66.9 72.9 88.8
v +148  £0.78 10.14 +0.57 +1.20 021 +0.14
total 33.5 40.5 485 54.4 65.7 71.4 85.3
350  +121 4015  £1.46  £1.81 239 +4.13

1. The measurement point represents the position measured by in the image. The width is the distance between the lateral process and
the medial process of the calcaneus. All measurements are expressed as mean and standard deviation,
2. *is the Intraclass correlation coefficient .

W3} Zo| oF 7~8 mmo| W= YERGT} 3. Modified Cobey ZAPHOIAM ZAXM AR Dt
T /ol gt kA 2F Sl EAIS(IC0) = &S579] YA E Hatol e F42| calcaneus width

789 0,998, Y2 0.9617 HF =3 AIE Kok H3t Hlw

[Table 2],

Modified Cobey HAMHOIA F-4 XAl AR v}l whE
= wol Wske] Aol= AP oA Atel7t It
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Table, 3, Comparison of calcaneus width in images according to X-ray entrance center and tube angle change in modified

Cobey unit : mm
measure xray tube angle(’) .
int entrance measure n ICC
pon poirt 10 15 20 25 30 35 40
measurel 423 423 428 437 443 45.1 45.6
+0.49 +0.42 10,28 +0.57 +0.28 +0.00 +0.71
ankle joint 2
measure? 427 43.1 43.6 439 445 45.7 46.4
+0.85 +0.42 10,28 +0.28 +0.57 +0.28 +0,28
ol 42.4 427 432 438 44 4 45.4 46.0
calcaneus o +0.62 +.0.57 +0.51 +.038 +0.38 +0.39 +0.63 007
width el 418 3.1 43.4 433 44.5 44.2 45.7 '
measure 4028 +1.27 40,42 +0,21 +0.42 40,71 +0.71
malleolus 2
Asure? 429 42.8 431 44.0 45.1 45,7 46.9
measure 4014 %0.00 +0.49 +0.28 +0.21 +0.78 +0.92
42,3 429 432 43.6 447 449 46.2
total

1+0.66 +0.75

+0.42 +0.47 +0.41 +1.03 +0.94

1. The measurement point represents the position measured by in the image. The width is the distance between the lateral process and

the medial process of the calcaneus. All measurements are expressed as mean and standard deviation,

2. *is the Intraclass correlation coefficient .
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