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(The solid angle estimation of acetabular coverage of the
femoral head)

EEHET KES* &% —*°
(Kyo-Hwan Choi, Chae-Tak Lim, and Sun-Il Kim)

2

B =7 gJA7E 2908l CT JAsaie 33 kel diE 35 {379 A2eide] dae +
she WS AAgE 33 HETF dolele ©wl YA} HaxlsTApgel e T2 mdde] dct
o, & EF Fude FAHL JALGE TFaP] HF 1S "ol JAGE FI) HeiA AFT] 3
A FHHES dellly, 7SN IET FHHER A4S 3¢ JI1EHE FAeEse 9eTs) thie
AEE dodrt. o] HEL T AN AAIE FAsAED, AAWS] dHo] vz dAlFe] At AAY
o] e et e U3 9A4S e HALER AR 91F bl uisl AAMe &3 HE
&2 $E Aol Ak Aok A" A i) $2 JAGE FHA Y coverageE: FIh B =R A
A wiel] o ARl A9 {IAAE 4.3(rad), ol W acetabular coverager= 68%E ZFA=th
SAAAZRE AALE o]l WL 33 wrze] BAE AR Eo) o ARGE e &
1k},

Abstract

We developed a method for the solid angle estimation of acetabular coverage of the femoral head
in 3D space. The superior half of the femoral head is modeled as part of a sphere. And the tangent
lines connecting from a set of points of the acetabular outline to the center of the fitted sphere are
obtained. The lines pass through the unit sphere whose center is the same as that of the femoral head.
The intersecting points form a boundary on the unit sphere. With the points on the unit sphere, we
calculate the covered area of the femoral head and estimate the solid angle. Solid angle is defined as
the surface area within the boundary on the unit sphere. In this measurements, the solid angle of
normal subjects is on an average 4.3(rad) and the corresponding acetabular coverage is 68%. Unlike
the conventional methods, this solid angle estimation shows real 3D acetabular coverage.
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Fig. 1. Normal hip joint.
(a) Hip joint including acetabulum and
femoral head (b) Acetabulum encloses
femoral head
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Fig. 2. Abnormal hip joint.
(a) Fractured contact area
femoral head and
Abnormal  cartilage,
femoral head

between
acetabulum  (b)
acetabulum, and
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Fig. 3. Slice images of normal femoral head.
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sphere.
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Fig. b. Slice images of normal acetabulum.
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Table 1. Results of normal and abnormal
cases.
Left Normal(1l) | Normal(2)| Abnormal
Femoral head | o) 4\ 11723 mm | 1523 mm
radius
Segment 548 549 462
. 4.303 4312
Solid Angle (rad) (rad) 3.629 (rad)
Covered Area|21.60 cm®|12.73 cm®| 842 cm®
Coverage 685 % | 68.25 % 5775 %
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Table 2. Normal acetabular coverage by

conventional methods.

Conventional Methods Normal acetabular
coverage
Klaue 90 %
Konishi 80 %
E 32 diEEF FRde] Zud 53 gaes

W e AA AR el wE A n*iol
=5 Yepd Zlojth WAL 45 16002 e 4

£ 80022 Y& Agxc} 0.05%F Az %M
EolE) &, wWHLe 75 24 €95 o AEEA
= AL & £ 9 #¥ALE 16000} 320028 3}
= o] 7P Ashs o 4 ok

> A 28) S Azt
Table 3. The number of segments and solid
angle.
The number of Solid angle of normal
segments hip
400 4.320 (rad)
800 4.313 (rad)
1600 4,308 (rad)
3200 4.307 (rad)
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Table 4. Comparison of two methods for
generating sphere model.

Ay | Aud

acetabular {H X 422

coverage |

4308 (rad)| 548

Method

Circle fitting with section
removal

Least square sphere fitting [4.323 (rad)| 550

Least square sphere fitting

with point removal 4339 (rad)| 552
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