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MR¥} CT modalityoﬂ A] Hip joint articular transverse ligament2] 6 o'clocks SA 22 Superiorg 12
oclock, Labrum®] AW-S 3 o'clock, &S 9 o'clock®Z 7]%E3l= Clock faces A+4 3 % 11
o'clockel 4 A. retinacular vessel, B. head neck junction, 12 o'clock A. Epiphyseal line, B. Cam lesion,
1,2,3,4 o'clock®] Cam lesion, Posterior Cam lesion®! %= 2]AE(Likert scale) 53 =2 H7}s}
OjE}(Independent t-test p €0.05). A= Z = A3} 11 o'clock A. retinacular vessel MR it F 369
+ 10, CT #H¥gk 2.8 + 0.780]|H EA4 Oi 23t tHp <0.001). B. head neck JuHCUOH - 37%}7}
2}017]- SAATHp <0.416). 12 o'clock A. Epiphyseal line MR 3%k 354 + 1.00, CT H#k 45 £ 0.629]
AHp <0.000). B. Cam lesion& & 3 7k2kzk i}o]ﬂ AATHp 0.532). 1,2,34 o'clock <] Cam lesion#}
Posterior Cam lesione SA2 02 #2344 &Athp <0 656, p <0.658). weighted Kappa 7% 27} 11
o'clock A.retinacular vessel CT Kgko] 0.6630.2 7} w2 dx=¢ o Zhzte] H7} ﬂE/] Ax %=
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Abstract

To minimize CT examination for Hip FAI diagnosis and operation plan. also, whether the MRI
3D images can replace Hip Clock face image was evaluated when performing Hip FAI MRI by
using additional 3D image. This study analyzed Hip MRI and 3D Hip CT images of 31 patients
in this hospital. For the purpose of evaluating the images, one orthopedic surgeon and one
radiology specialist reconstructed Clock face, at MR and CT modality, by superior 12 o'clock,
labrum front 3 o’clock, and the other side 9 o'clock, centering on Hip joint articular transverse
ligament 6 o'clock. Afterwards, by the Likert Scale 5 point scale (independent t-test p<0.005),
this study evaluated the check-up of A. retinacular vessel, B. head neck junction at 11 o'clock,
A. Epiphyseal line, B. Cam lesion at 12 o'clock, and Cam lesion, Posterior Cam lesion at 1,2,3
and 4 o'clock. As for the verification of reliability among observers, this study verified
coincidence by Cohen’s weighted Kappa verification.

As a result of Likert scale for the purpose of qualitative evaluation about the image, 11 o'clock
A. retinacular vessel MR average was 3.69 + 1.0 and CT average was 2.8 = 0.78. B. head neck
juncton didn't have a difference between two observers (p <0.416). 12 o'clock A. Epiphyseal line
MR average was 3.54 = 1.00 and CT average was 4.5 t 0.62(p <0.000). B. Cam lesion didn’t have
a difference between two observers (p <0.532). 1,2,34 Cam lesion and Posterior Cam lesion were
not statistically significant (p <0.656, p <0.658). As a result of weighted Kappa verification, 11
oclock A.retinacular vessel CT K value was 0.663 and the lowest conformity. As a result of
coincidence evaluation on respective item, a very high result was drawn, and two observers
showed high reliability.
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Impingment, FAD 2.2 243 = oi10-12]. tiE 4|
T FES 195 dE S © v TR s oo
s sk, dE=e =40l Cam¥dH
Pincerd o2 Wdti13-16]. tEH|F+ T& S5
o X585 A3 712 3 A Xray s ol &
7“}9} A58 @3 2 (Computed tomography; CT),
3 L(1\/Iagnetic Resonance Image; %
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T&& F3 JUHL7]. B Hip FAL 34
o] Akt = A= S Alg-=H oA CT 3D Clock
face A4 @l vif- 783 A= FEH L vt
[18]. ¥ A5l A+ Hip FAI 193 =5 719 A o] F
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20149 6955 129744 E-4ellA Hip MRI AAF}
3D Hip CTHAFE A 83k 313 9] Sk 214 Hoad
2: 354 of: 104 Hud®: 4034)S o s B4
EIiA=a
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2. G+ EH|
MRI #H]+= 30T MR scanner (Magnetom Verio

Siemens Healthcare, Germany)2} 6 Ch Body array
Coil+24 Ch spine array coil, CT #W]:= Sensation
somatom 16 slice CT scanner(Siemens Healthcare,
Germany) & AH-31 T

% Scan parameters

Hp FAIE 9abr] g HAFE @5 FY99
Protocole #HA 9} 120 kVp, #AF 150 mAs, Pitch 1
mm, Increment 0.7 mm, Kernel#t-2 B60S Sharp< A}
B33t MRI AAkeE 294 94 102 5 A4 Al
k= Indirect MRADS 53851tk 3D T2 trufi
9] JdHTE= TR 564 msec ©]al TEE 248 msec
olM, NEX+ 1, Slice thicknessi= 1 mm, Matrix:
165256, FOV: 230x230 ©]™, Scan time 2#45%7}F
28 HACHE 1 21

H 1. MRI Hip 3D and Hip study parameter

TR | TE |NEX|Fov| Fia | ST Ss':gg/ Time
SPAR JRa|4371 57 2 340 150 4 38 340
TISE 1700 04 2 240 150 4 38 249
TIIEFSlgs0 13 2 180 120 25 22 416
PP IaeOl1880 27 2 170 135 25 23 336
POl s 1720 27 2 170 135 25 21 304
TZTRUPI100 498 1 200 30 07 88 557

H 2. NEW MRI Hip 3D sequence

slice/

TR | TE [ NEX | FOV | F/A | ST
slab

Time

T2 TRUFI
3D Clock | 5.64 2.48 1 230 30 1
face

144 2:45

3.
ol

o
o1

[e<PN;
oo

Oﬁ'

7} ghH
} q7he g sty) Ao 14y F3 e
MR} CT modality®ll 4] Hip joint articular

o> N
T

ol

[e]



J% 1. 3D MRIZAL & 1{7d Higy

transverse ligament®] 6 o'clockS 4] 2% Superior
< 12 o'clock, Labrum®] AW-< 3 o'clock, ¥r&2- 9
oclock® 7]%8+= Clock faces A4 3 5 11
oclockelA] A. retinacular vessel, B. head neck
junction, 12 o'clock A. Epiphyseal line, B. Cam lesion,
1,234 o'clock®] Cam lesion, Posterior Cam lesion &
¢l o] R Eexcellent 53, good 4%, fair 3%, lack 24,
poor 1 0.2 &}= @A E(Likert scale) 53 =2 %
Zbetao e 1[2d 2% 4] SAA 719
SPSS(SPSS18 Inc.,Chicago,IL,USA)E o] &3}o] &
T2 tdF Fp 006 9 Fog Ao® Fskh
T H7EARE AFEE 913 A4 152 MedCale®X(
MedCalc ~ software version 13.0.0.0)% ©]-&3}o]
Cohen’s weighted Kappa 9% A&7 oA B 71549
o 3.

i o o T

H 3. The K value can be interpreted as follows
(Altman, 1991)

Value of K Strength of agreement
( 0.20 Poor

0.21 — 0.40 Fair

0.41 - 0.60 Moderate

0.61 — 0.80 Good

0.81 = 1.00 Very good

3

Anterior

Inferior

12 2. MRI Clock face

1. M4% BM(Qualitative analysis)

q/de st} ZEAA A 193 Hip #8474 S o
%3}04 —’F%—% @E’S}% 4393 Mol 18] A4
& 3 ZA= A= A 11 oclock A.
retinacular vessel MR #3t%k 369 + 1.0 CT 33k
282 + 078|7 TA A3 frelstithp 0.022). B.
head neck junction®] 3t 3t MR 451 + 052, CT 4.38
+ 0.7 olem FA A FatA FAUTHp <0.101).
12 o'clock A. Epiphyseal line MR B+t 354 + 1, CT
Hitgk 45 £ 062019 FAA A A {59k

{0.005). B. Cam lesione 7 H7FAHE #Fo| 7} A <] {1
Qo AT MR 474 + 042, CT gk 48 =+
03891 A tHp €0.232). 12,34 o'clock®] Cam lesion2]
Hirgk MR 496 = 018 CT 498 £ 0.8 °]3thp

0.359). Posterior Cam lesion ¥3F 5 H7}211F 2}o)
7F §iolem, Hitgk MR 4.88 + 030, CT 491 + 0.26

o1 tHp 0377 4].

Cohen’s weighted Kappas ©]-&3F 42144 #5 2
11 o'clock A.retinacular vessel CT Kk 066322
A& ”17]'01]"1 4ds] w= W &3k AR
7F 5 FolAe TP B2 dAEE HolF] E1r 1
o'clock Aretinacular vessel MR K#t-2 0672, B.
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H 4. The average score of the two evaluators

Hotsts 11 o'clock 11 o'clock 12 o'clock 120'clock 1,234 o'clock Cam Posterior
SHZ Avretinacular vessel B.head neck junction A.Epiphyseal line B.Cam lesion lesion Cam lesion
MR CT MR CT MR CT MR CT MR CT MR CT
Weighted Kappa 0.672 0.663 0878 0.827 0.885 0947 0.832 0.795 1 1 0.839 0.783
Stand error 0.112 0.109 0.078 0.101 0.068 0.052 0.115 0.137 0 0 0.156 0.208
95%Cl 0.453~ 0.450~ 0.726~ 0.629~ 0.752~ 0.844~ 0.606~ 0.525~ 1.000~ 1.000~ 0.534~ 0.375~
0.890 0.877 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
¥ 5. Inter-rater agreement using kappa
gotsts 11 o'clock 11 o'clock 12 o'clock 120'clock 1,234 o'clock Posterior
PENO Avretinacular vessel B.head neck junction A.Epiphyseal line B.Cam lesion Cam lesion Cam lesion
MR CT MR CT MR CT MR CT MR CT MR CT
1 3 2.5 5 4.5 4 5 4.5 5 5 5 5 5
2 3 2.5 3.5 4 4.5 5 4 4.5 5 5 5 5
3 3 3.5 5 4.5 3.5 5 5 5 5 4.5 5 5
4 3.5 2.5 45 5 5 45 4.5 4.5 5 5 45 45
5 4 4 4 5 3 5 5 5 5 5 5 5
6 5 3.5 5 5 4 5 5 5 5 5 5 5
7 2 3 5 5 3 5 5 5 5 5 5 5
8 2 2 4 4 3 4 4 5 5 5 5 5
9 2 2 5 3 2 3 5 5 5 5 5 5
10 3 4 5 4 3 4 5 5 5 5 5 5
11 4 2 4 4 4 4 4 5 5 5 5 5
12 3 2 5 5 5 5 5 5 5 5 5 5
13 4 3 4 5 2 5 5 5 5 5 4 5
14 5 2 4 4 4 4 5 4 5 5 5 4
15 5 3 5 5 5 5 5 5 5 5 5 5
16 5 5 5 5 3 5 5 5 5 5 5 5
17 5 2 5 5 3 5 5 4 5 5 5 5
18 4.5 4 4 4 2 4 4 5 5 5 4 5
19 5 2.5 5 3 3 4 5 5 5 5 5 5
20 5 2 4 5 4 5 4 4 5 5 5 5
21 4 3 5 5 4 5 5 5 5 5 5 5
22 4 2 4 3 2 3 5 5 5 5 5 5
23 4 4 4 4 4 4 5 5 5 5 5 5
24 2 3 5 5 5 5 5 5 5 5 5 5
25 3.5 2.5 4 5 4 5 4 4 5 5 5 5
26 5 3 5 4 5 4 5 5 5 5 5 5
27 4 2 4 3 4 4 4 5 5 5 4 5
28 2 3 5 4 4 4 5 5 5 5 5 5
29 2.5 2.5 4 4 2 4 5 4 5 5 5 4
30 3 3 5 5 2 5 5 5 4 5 5 5
31 4.5 2.5 4 5 4 5 5 5 5 5 5 5
p p €0.022 p <0.101 p €0.005 p €0.232 p <0.359 p 0.377
M=SD 369 £ 282 £ 451+ 438+ 354+ 45+ 474+ 48 496+ 498 £ 488 £ 491 %
1.0 0.78 0.52 0.7 1.0 0.62 0.42 0.38 0.18 0.89 0.30 0.26
o'clock head neck junction®] MR K#-2 0.878, CT K ANIHAEE RAFAE ZHzhe] Ut dH5e] dX % Hoh
ke 08270112, 1,234 o'clock Cam lesion®] Kzt A vf$ =0 A F PGl 28 AFEE 1B
< MR¥} CT 25 weighted Kappa 124 w9 =& oAFATHE 5.
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A) CT 1 0 clock Cam lesion (arrow) B) MRI 1 0’ clock Cam lesion (arrow)

thal SFSTH20-25]. 12t olefd e whH A S AgsiA getsty] g8 &5, 5 27 w4 3
37 A e T 3| BAIZRe] Wl Au]a, oAk A A AR 64 WS 7|Este] AR AR
=R B4, dEET 784 24 5o Tl S 124 WEo g Aatar A AR FolrtuAl 9
WA = Qe ol gty gle el oigt A& 71%8E 3D A4 Clock face 4L WHEA €
AHE e M Fad vE) L 2N 5% tH27. 3D A4 944 &, Clock face’} B3 o] fr=
T B EAgbo] whEH JY7|Tte] dEHI, BEAS A e A ARREE TS AT FET
S HES BAT A gojEiA BA HERE v Yo A HW, AYTE vEE T (32 A
WHZEA] g1 ¢ A= o] gk ol g o] f &2 A TYTEE BHT wj= AT, WS ARG
el dA EHF FE disiM nad BHEAE o] T, F94F AUTE AR 5=l Cam lesion®] 9
&3 A5t FojEa drH6]. 2o wpet AT HRAE GEA AR 5 glom

ARtH o2 YENF FE ST TR Cam, T AlsA] ¢ Bz AYTE T3 B
Pincer, Cam Pincer Mixed, 37}4 type®] o™, 7VestAl AoH2g]. 28122 3D ATA clock face®
Pincer type> d%F 473 AR A i Wwe] %] 3l Cam lesions 483] ERlghy xte] 5]
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Pistol gripW &2} 22 g3} v]5z3817] Wil Ado 3 E-9lol 4 Preoperative planningA] AHEE&H), 1
2 HY FoJonz BYoie wes duk 4 AL Al A 3A] Akolell Cam lesion®] EAjgekal sbd 1
ol A w1 GAFH Q] F-A 5 offseto] BAEHATH, o] = HES #HHE o] 83 FemoroplastyS &4 ¥, 9
stslr] 913l —rﬂi 32 AFE B S Al Aol A 1A174A4] 52 (posterior)ell Cam lesion®] E4)

i)
o
o

4

3 shobd FE 748 0] 838k 2% K.t Open surgical hip
o83t & Al 1WA FERE2 X9} Cam lesion dislocation®.2 &5 sHA W2y 3|[2¥ 4]



HE| 25 &5 $%2(Cam type)Q| Zlctnt XRE LISt Xp7

3% 3D Y MY 7|Ee 784 319

B ATl A ol gt EAIE A4S 95l FAL
I} 8118 918l AldskE MRI AAF Al 3D 9742
2 853} CT 3D} 2] Clock face 9742
A skt 28] 3 Cam lesions CT 3D A4 <
3} MRI 3D A4 94& vlalste] g7t s
S0 Bols] ¥ A3} 11 o'clock retinacular vessel-
MRI 3D Al7-4 Clock face?t WIAIBHA $-A18+91 AL, 12
oclock Epiphyseal linee CT 3D #}+4 Clock face”}
oF7F A5 YERETE 12 o'clock, 1,2,34 o'clock<}t
Posterior Cam lesion<> MRI 3D A4 Clock face”}
BH7ARE A= 2ol 4] mAlsHA SASFRAA R, EAA
718 A3} MRI 3D A4 Clock face®} CT 3D A4
Clock faces® TAH 02 Fog A37t vepbA] ¢
ek} o] CT 3D A4 Clock faces MRI 3D A
3 Clock face® WA 7Fsslthe 28 on| st 4]
[ 5]

\Ir_‘T_l’

},

By

of
o ox 2L o

o

CT 3D A <18 2abe] o)) eg 42

=
glor], BT B WENFS F

e
4
¥
v
i

3k MRI AAME B8 s & FoF &5, Ql, 94174
59 #AE HolFH, Cam lesiondl tfdt ¥F384E o
FE AXFozA, aRd & Al oA Al
T A BS ATt e A a8 AgS F
He T s AoE Amdrh

[1] M. Leunig and R. Ganz, Femoroacetbular
impingement, Acommon cause of hip
complaints leading to arthrosis,” Unfallchirurg,
Vol.108, pp.9-10, 2005.

[2] J. C. McCarthy and B. Busconi, "The role of hip
arthroscopy inthe diagnosis and treatment of hip
disease,” Can J Surg., Vol.38, Suppl:S, pp.13-17,
199%.

[3] J. C. McCarthy and J. A. Lee, "Acetabular
dysplasia: a

paradigmof arthroscopic

examination of chondral injuries,” ClinOrthop
Relat Res., Vol.405, pp.122-128 2002.

[4] J. McCarthy, P. Noble, F. V. Aluisio, M. Schuck,
J. Wright, and J. A. Lee, "Anatomy, pathologic
features, and treatment ofacetabular labral
tears,” Clin Orthop Relat Res., Vol.406,

pp.38-47, 2003.
[5] D. Ténnis and A. Heinecke, "Acetabular and
femoralanteversion: relationship with

osteoarthritis of the hip,” JBone Joint Surg Am.,
Vol.81, pp.1747-1770, 1999.

[6] S. Delaunay, R. G. Dussault, P. A. Kaplan, and
B. A. Alford, "Radiographic measurements of
dysplastic adult hips,” Skeletal Radiol., Vol.26,
pp.75-81, 1997.

[71 R. Ganz, J. Parvizi, M. Beck, M. Leunig, H.
Notzli, and K. A. Siebenrock, "Femoroacetabular
mmpingement: a causefor osteoarthritis of the
hip,” Clin Orthop Relat Res., Vol.417, pp.112-120,
2003.

[8] M. Lequesne and A. Djian, "New radiologic
angles for the studyof the hip,” The “false
profile” of the pelvis. Vie Med, Vol42,
pp.1629-1641, 1961.

[9] S. B. Murphy, R. Ganz, and M. E. Miiller, "The
prognosis inuntreated dysplasia of the hip. A
study of radiographicfactors that predict the
outcome,” ] Bone Joint Surg Am., Vol77,
pp.985-989, 19%.

[10] D. A. Goodman, J. E. Feighan, A. D. Smith, et
al, Subclinical slipped capital femoral epiphysis,”
J Bone Joint Surg, Vol.79A, pp.1489-1497, 1997.

[11] W. H. Hartis, "Etiology of osteoarthritis of the
hip,” Clin Orthop, Vol.213, pp.20-33, 1936.

[12] D. Tonnis and A. Heinecke, "Current concepts
reviewacetabularand ~ femoral — anteversion:

relationship with osteoarthritis of the hip,” ]

Bone Joint Surg, Vol.81A, pp.1747-1770, 1999.



320 st=ZEIxsE|=EX| '15 Vol. 15 No. 11

[13] R. Ganz, J. Parvizi, M. Beck, M. Leunig, H. No™
tzli, and K. A. Siebenrock, "Femoroacetabular
impingement: a cause for osteoarthritis of the
hip” Clin Orthop Relat Res, Vol4l7,
pp.112-120, 2003.

[14] R. Ganz, M. Leunig, K. Leunig-Ganz, and W.
H. Harris, "The etiology of osteoarthritis of the
hip: an integrated mechanical concept,” Clin
Orthop Relat Res., Vol.466, pp.264-272, 2008.

[15] K. A. Siebenrock, K. H. Wahab, S. Werlen, M.
Kalhor, M. Leunig, and R. Ganz, "Abnormal
extension of the femoral head epiphysis as a
cause of cam impingement,” Clin Orthop Relat
Res., Vol418, pp.54-60, 2004.

[16] M. Beck, M. Kalhor, M. Leunig, and R. Ganz,
"Hip morphologyinfluences the pattern of
damage to the acetabular cartilage:
femoroacetabular impingement as a cause of
early osteoarthritis of the hip,” J Bone Joint
Surg Br., Vol.87, pp.1012-1018, 2005.

[17] C. Czeny, S. Hofmann, A. Neuhold, "Lesions of
the acetabular labrum: Accuracy of MR 1
maging and MR arthrography in detection
staging,” Radiology, Vol.200, pp.225-230, 199%.

[18] P. E. Beaulé, M. O'Neill, and K. Rakhra - The
Journal of Bone & Joint Surgery, Jan. 17, 2009.

[19] Y. J. Kim, R. Ganz, S. B. Murphy, R. L. Buly,
and M. B. Millis, "Hip joint-preserving surgery:
beyond the classic osteotomy,” Instr Course
Lect., Vol.55, pp.145-58, 2006.

[20] C. A. Guanche and A. A. Bare, "Arthroscopic
treatment of femoroacetabular impingement,”
Arthroscopy, Vol.22, pp.95-106, 2006.

[21] C. M. Larson and M. R. Giveans, "Arthroscopic
management of femoroacetabular impingement:
early outcomes measures. Arthroscopy,” Vol.24,
pp.540-546, 2008.

[22] M. J. Philippon, K. K. Briggs, Y. M. Yen, and

D. A. Kuppersmith, "Outcomes following hip
arthroscopy for femoroacetabular impingement
with associated chondrolabral —dysfunction:
minimum two-year follow—up,” ] Bone Joint
Surg Br., Vol91, pp.16-23, 2009.

[23] J. C. Clohisy and J. T. McClure, "Treatment of
anterior femoroacetabular impingement with
combined hip arthroscopy and limited anterior
decompression,” Iowa Orthop ], Vol25,
pp.164-171, 2005.

[24] F. Laude, E. Sarali A. Nogier,
"Femoroacetabular — impingement  treatment
using arthroscopy and anterior approach,” Clin
Orthop Relat Res., Vol.467, pp.747-752, 2009.

[25] H. P. Nozli, T. F. Wyss, C. H. Stoecklin, M. R.
Schmid, K. Treiber, and J. Hodler "The contour
of the femoral head—neck junction as a predictor
for the risk of anterior impingement,” J Bone
Joint Surg Br., Vol.84, pp.556-560, 2002.

[26] J. W. Byrd and K. S. Jones, "Arthroscopic
management of femoroacetabular impingement:
minimum  2-year followup,”  Arthroscopy,
Vol.27, pp.1379-1388, 2001.

[27] J. M. Glick, T. G. Sampson, R. B. Gordon, J. T.
Behr, and E. Schmidt, "Hip arthroscopy by the
lateral approach,” Arthroscopy, Vol.3, pp.4-12,
1987.

[28] T. Ide, N. Akamatsu, and I Nakajima,
Arthroscopic  surgery of the hip joint,”
Arthroscopy, Vol.7, pp.204-211, 1991.



3D B 7Y 71Eel R84 321

X XF A 7Y

I(Yeong-Gon Kwak)

%0
o
=
o
5
Tor
<J
~
Tor
=

The University
of Texas at Austin Dept. of

Physics(Ph.D.)

o
N
—
el
—
H
—

ol

w2

X

z
B

4

I AA YA AN A

Z 94 7](Yeong-Gi Cho)

o = <
Bo e mo
T ol 75
BB T
ol ol ..
T 00" o= am
Co i
o} No = ) 3
. o (-
ME mﬁd J Q.E ‘.ﬂv,l
[aN] [a N [ap) i
o o Wy B
N ﬂ S
~ ~
EX85:8%




