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N B 7] gl 29ATol, a2 o2 915 £l A f2lo] )t
Zoze AYe B A4 AuE AN, Au) ooz 2. 7M1= OrE+, E+t(Patellar subluxation and
EAZol BT5 ol P¥E Folt LuhE A% (dynamic dislocation)

=
study) §lo] WA AA} (static study) BFORE= TS 4=

Aot vt} e g Wy o)eha 7A}, WA 7A}, AAks} f5! (acute dislocation of the patella)
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o4 g5 o] on;p (Fig. 1). o}t 2= 2747, 92 g5 AFE 2) Bt £71Z OtEr7 (chronic subluxation of the patella)

A Yzog Yz 2/ A 2 Y= B2 =07 9= 2 s} g Folut Sl AR el 7o) 9)5e=

A 2 9= JaL: 0 AR opza;q}goq 23 NAN S A9 o] gomA (o) EFol A Aolth A5 &7

F3S o 3kA)7] 2 9] O (passive stabilizer), PFX] w7} 4 ok T A Sl g FdAlel, A4 &

upsko] thef| o8] 1A E o] Wl moky} 7} 78] 3 ojE /W& =<H4 (Potential patellar instability) 4ot}

9 ST Bokl wet SEE s A7l °‘E}(osseous

stabilizer) (Fig. 2). ~O] U= &7 Ade S1E a9 A

2/30] F-2Fah=d) Z 7l 5 <t} (medial patellofemoral

ligament), W5 £7) 73* e1t)l (medial patellotibial ligament),

U3 &7 vy & ¢ EH (medial patellomeniscal ligament)

7h 8 FxEolth S/EE Y502 AT Pel A7

b= WS Ayxy A% Xﬂiﬂ S &1 diE Adl(53%), Ui

= L) A AF A (22%), S S AF A (5%) 0]

o 123 o) ¥ A (quadriceps muscle) 5 59 252 .

5E4 943} TZ2E (active stabilizer) 2 -3} bg;?l:zl Iraetg:l;icsugjn d \ ‘ ynegig;tet}isn;?c:?‘ar}i]s
iliotibial tract i

HEl S71 22| =F(Table 1)

1. 2|= &7l &8t S5 (Lateral patellar com-
pression syndrome)

Fig. 1. The patellais anchored and stabilized to the knee by
four structures in a cruciform fashion: the patellar ten-
don inferiorly, the quadriceps tendon superiorly, and the
retinaculum medially and laterally.
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Baumgartl

Fig. 2. Classification of patella morphology, according to

Wigerg and Baumgartl.

Table 1. Merchant” s classification®
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ErT (Recurrent dislocation of the patella)

Ef3 (Chronic dislocation of the patella)
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F % w1

Al

Fe ¢ Eu) Bl #AA % (eccentric contraction) & &4 7|

I. Trauma A
B
C

I1. Patellofemoral dysplasia
A
B
C
D

. Acute trauma
. Repetitive trauma (overuse syndrome)
. Late effect of trauma

. Lateral patellar compression syndrome
. Chronic subluxation of the patella

. Recurrent dislocation of the patella

. Chronic dislocation of the patella

1. congenital
2. acquired

I11. Idiopathic chondromal acia patellae

V. Osteochondritis dissecans
V. Synovial plicae




ez o o 58 $4dth 28 o 4&
FEE gloH 50| 7T movie 51gn) Ezo xx
%57 (bilaterality) o)™ 7o) Hx1% 02 Al Z¥th(gradual
insidious onset). E%9] Zd‘fﬂé"ﬂ F2 017] tq]Toﬂ 1Ak ol
o W £F5EE
g &7 B ;f.‘} Sog UrE}‘é T %E‘r.
B84 (instability) : % ]
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] mlo

A !
(objective instability) ¥} ¥¢ %]
(subjective instability) © 2 W= 4= Itk 7 By A& b
7 AE B A B4l whE 2= @4 (buckling) ¥ 5
% sk} 78y B S| (twisting) =5 34 (pivoting) 52 (A~ 3E
= cutting 52 Al F-50] wEITEAY, 2214 (collapsed), FS
2 7]% (went forward) 5] £8-& s48t) &1& BeHd4
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Z7 (locking): TAF B oAfoll A dojd u] ArjHo 7
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%%(swelhng) ZAQ %AOL?___) A<} ek 1 ol
ULod o] EB}Q@ 7]_ o]_]:]_
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Patellae
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Feet
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neutral s
position E e

Fig. 3. Squinting patellae. Rotational malalignment of the limb
leads to an increased Q-angle.
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2. 0|t A AH(physical examination)
o]84 A= 719 (standing), ¥ & (walking), %3] (sit—
ting), %o}¢] (supine) 18]aL Eo}9] (prone) A A E A
aysieh S o AAelA URkE &= SukE
gum / varum), 3| A 4 A (rotational malalignment) 5
o] QlE=A] Felett}, gkeF LrlFo] wigrolE Aol
7+ 9 @4 477t hip anteversion) 0] F7HE A& 4“]%
t}(Fig. 3). W= A % (vastus medialis obliquus) 2] 9%

& UE AFFE] 5E E9 s, 3o A E HEA A
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Ao W 90E FHHolA &= Aol A4S FFatAl At
I8 1 558 AA4Le AA SZ upE-L (patellar crepitus)
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Fig. 4. Grasshopper-eyes.

Medial
Lateral
Fig. 5. Papation of the latera retinaculum with the knee extension.
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19 ¢bd AAA] oFbe] 915 AL o] & £¥A =9
1A EAZo] 9)=07 = RS “frog—eye” FE
O~

“grasshopper—eyes” &€/lZolel= ¥d& v} (Fig. 4).
o178 A A (fat pad) 7 WA O AT A9 )
FAoR 14 EME, AF &£/F AAateral patella tilt)
o} 74 it}

HEE 8 A4 g AT EE 45 T
T3 olo] & A o]E R ﬂ% At ¢ 717 (tension)
T3] A8t =
ol2t}(Fig. 5). E/M=S
2 A WS, 95 283 giE ol A5 deks kst
th YZoz AYN T2 &I 5% I F(patellar pain
syndrome) oA &3t} =0 2 ALY A £kt (apprehen—
sion sign)= AR S/l ol i B olA vERdTh
olu WA &2 % (reflex quadriceps contraction) ©]
95 WA I oty A FHoR & 7H§‘§ O“—C'#%L

Fig. 6. The Q-angle.

Medial

Lateral

Fig. 8. The mohility of the patella.

90° Flexion

Medial Lateral

Fig. 7. Tubercle-sulcus angle. Fig. 9. Passive patellar tilt test.



HolA &= ol E YA E AHFEE FHFES Al
21t} ojuf 19 &= AF A €719 (suprapatellar
pouch) &] #duto] 7|ox FF5S AT

Q-7 (&ENME THA-ASIS Jd243 &7 W3k Alo)
& 4 ech(Fig. 6). o] 1A 3]d, %o 93
(supination, pronation) ©l] 9 &S W=l AN Q-2 Ho

155 £3%(6~275) 0, @A} 145, oI#}F 1750t Q-7

o] 20% o)dold v o ® 7hEgith ey EA1E ofg T
U g7t ol A Q-7 A YEhdt) 1 ol EE

o] AAA gEo7 AF] da, thE AbFrAo] o ETh
o] 95l $1x]3t7] wFolct, 1#A] Fithian'”& 30% =3
AellA Q-7+ S Z42 125 (7 11.2%5, o=
13.4%)8 1 &% th. Kolowich?+ tuber—sulcus
angle (TSA) S 5439 Y. Q-2 90% =Y AA] A3
% (transepicondylar axis)oll F=2o] AAreld], 10% o]Akel
795 0o ' itk (Fig. 7).
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HRE e AN SRS Adste] tE AETE 55
A7 EZe] A2 olgshd) olu £7)Ze] Kt 950
2 A7t dojdtt(ateral pull test). FA o7 9= AY7}

dojupd ng dolek. AAAQ /1% %73 (mobility) =
e Al 9 30% ElellA B gtk £3E S 20~30%
Apol m=Al A 02 S7ES thE el Ao /g3t
s, Aot A5z AfEE S Ao o]eks vl

30°Flexion

= 1.02(SD 0.13)

Fig. 10. Insall-Salvati method.
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t}. Kolowich & &£/M&& %‘o

42 WA gyHoR

st £ME &
~30% Z9elA Ul - 9]
5 907} 2/4 o1& {A Go }OF she, WSO = 1/40]8t A
AEE 218E 95 AvE gulsta, §50= 2/4HT “}O]
A=A WS P F2E <3t slth(Fig. 8). 7
2 £ F 7 A} (Passive patellar tilt) AAE S712 29 %%O]
S oo g S|4 ¢kowd 71 9 F AUE 9|3t
THFig. 9). Ao R &Mz WS AET o5 A7t
U Wolokshtl ¥ = 9 A= 317 WE & Astoiof &
v}, thE A% A< (femoral neck anteversion), 3+ 2|34
(external tibial torsion)< &7 ¥ Adte] Fa3 A&
3t ENESs U508 9] Yo' AESit)

3. HFAMSEE A AH(Radiologic evaluation)

1) B BEARM ZA}

A5 (AP view) of| Al Uit 25k 2l 74 J4 S gkl st}

=4 (lateral view)AFA2 30° =39 ollA AAI8hY oha-3}
B A1E A

30° Flexion

=0.80 (SD 0.14)

Fig. 11. Blackburne-Peel method.
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= 0.96(¢), 0.97 (4)
(D 0.14)

Fig. 12. Caton’ s method.
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1) Blumensaat’s line”

2) Insall-Salvati Method®’: %+ T/P ratioi= 1.02%+0.13
(men: 1.01, women: 1.06)¢]H, 11.$] &M= 1.2 9]
2, AY &&= 0.80]3F o]t} (Fig. 10).

3) Blackburne—Peel Ratio”: Insall—Salvati ratio (T/P
ratio) 8] O R A= AHe] A7t EEstn &0
= 3= #d FEe a7] wsrt Wol A/B ratio
(0.80£0.14) & A3ttt (Fig. 11).

4) Caton’s method by Lyon school®: 2] &

& Wb Attt 28 AT/APE o] &abr A=
@2t 0.960, 32} 0.990 o]tk A9 &7/1=2 0.6 ol&t,
19 E/E2 1.3 oot} (Fig. 12).

5) Norman Index”: £/ &2 4 $1A A2l (mm) <} A
& 71 (cm) 9] Hlo]th 42-E 0.21 £0.02 o]tk (Fig. 13).

6) Modified Insall—Salvati ratio'”: gA*]+= 1.5(1.2~2.1)
oy, 9] £/ 2 o)do|th(Fig. 14).

7) MRI method”: &x}¢] 4 A o] (trochlear artic—

Fig. 13. Norman’ s method.

Fig. 14. The modified Insall-Salvati method.

LF

Fig. 15. The patellar shape on alateral view.

(A) In anormal knee, the posterior profile of the patella
is represented by two lines: the most posterior oneisthe
patella ridge (PR); the anterior one is the lateral facet
(LF). (B) If the patellais dightly tilted laterally, the two
lines superimpose. (C) If the patella is severely tilted,
the lateral facet overhangs the ridge line posteriorly and
the anteroposterior diameter of the patellaisincreased.
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ular cartilage height) 9} &£71&¢ #4 AF Fo]
(patellar articular cartilage height) 2] H] & sl
b A= 12.5%~50%019, 19 E/132 12,574
A9l £71=E 50% o)/ o]ttt

8) S &M= Jd”: 5 #d 9 (lateral facet) ¥ &

& §714 (patellar ridge line) 2] A% A xol vt 4

T E0E A AEE € F A Fig. 15).

2} Z1o] (Trochlea depth)®: &2}2] 2354 1 cm o}

BB 2459 Su] AR o7 Zlo]= 1 cm o)A

9) 2

‘:}‘(Flg 16). Aglietti 52 FAA+= 7.8 mm ©]

Yo, 4 mm o]sh= Aol skl Th (Fig. 17).
gxu %% (Trochlear bump)®: A% A5 Jd&
(anterior femoral cortex) ol tf$t 74 (sulcus line) 2]
E% #7904, A4+ —0.8 mm ©]3sh, WA B
+ 3 mm ¢]%o]t}H(Fig. 18).

11) &9 o]¥ A (Trochlear dysplasia)?: na} 3%

(crossing sign: sulcus line®] condyle®] line< cross

/TR

Fig. 16. Morphology of the trochlea in a lateral view with
superimposition of the femoral condyles.

15

Fig. 17. Quantification of the trochlear depth.
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lolt

E

ol

EXE

st ) el whet 37k4 FEl Type 1, 11, M2 Yeth
3 2bol| A= 744 (condyle line)©] T4 (sulcus line) I}
w2kt ok=r}(Fig. 19, Table 2).
% (Axial views)
1) Merchant's method®: 455 £¥d == HAMA {2
305 ot 2 dato] &9 ¢t (Fig. 20). 9%

7}
(sulcus angle) @ ¥ X7} (congruence angle) & 57 3t
g (Fig. 21). A T4 1385165, F X4
—6EE11% o]t} 121l 7 &7to] 150% ©)/d, U2t

o] 165 ©)/dl A - 117 doltt.

2) Laurin’s method®*: 20% &3¢ oA &3ttt (Fig.
22). &= &7l ¥ 7z} (lateral patellofemoral angel) &
Zx%shﬂr ANHor ¢J=o0=7 oy 9t} 1 - g <
7N thE 7+4 9] H] & (Patellofemoral index) & 77d4] 2.
= 1.60]8Fo]t}(Fig. 23, 24).

3) Malghem and Maldague method®: &7/ =2] o}&+&
ZAFSHTE 30 = 2 AEE 3 A #Y oA,

Fig. 18. Quantification of the trochlear bump.

NORMAL

@ Type B

DYSPLASTIC

pe@%@ype@

Fig. 19. The croisement(crossing sign).

Type A
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x| 7to] 16% o] Fo|H ofgr+- o]ty YT 85%, 501% 92%, JE% 89%2 &/ uE F
4) Toft’'s method™: AFH3} FHYE Hof &) g # % A9 (patellofemoral malalignment) & YERAT
AR A9 Aas ZA s 6) Stress axial view of patellofemoral view™: 35% &3¢
5) Grelsamer’s method™: &£7/1&9 AALE SA%. & ol | - =07 16 b &S 7lete] A3} At
Nz FE8 A4d3k= A (corner—to—corner line) ¥} Y - 935 AY= FAlA 10 mmell 7 #-$- 2jo]
3 (horizontal line) Aol #AE o] &3tct(Fig. = 3+ 1 mmell 7H4TE 1813 915 A $7F 20 mm ©]
25). olw thele] 3H FEE dA38HA stofof gt 1 Aol #FH—$- 2}o]7b 7.5 mm ool Y= Fxo] B
P dAakst 4 29 G0 34 o4 FE 9 A& onjsta, WE A7 20 mm o)l & - §- A

o

th o] W& AHgetd Sl AE 55 ol B 17F 10 mm o}golH 95 2] F-A& o],

Table 2. Trochlear dysplasia (modified classification)®

Grade A: crossing sign (symmetric but less deep trochlea)

Grade B: crossing sign and trochlear bump (flat or convex trochlea)

Grade C: crossing sign and double-shape signs (asymmetric trochlea, laterally convex and medially hypoplastic)
Grade D: crossing sign and double-shape sign, trochlear spur (asymmetric trochlea with rapid mediolateral change)

LAURIN

P 20 FLEXION

Fig. 20. Merchant’ s technique. Fig. 22. Laurin’ stechnique.

Sulcus angle (mean=138° , SD=6°)

Normal

./

Lateral patellofemoral angle

Congruenlce
angle -
9 Abnormal

~~~~~~~~~~~
+ / \N{.atera
(Medial) \ (Lateral) : N 47 o

Fig. 21. Sulcus angle and congruence angle. Fig. 23. Lateral patellofemoral angle.

4 Reference line
! (mean=-6° , SD=11°)




= A7 &7 UE B BEdE
. Fulkerson $<& O‘:°ﬂ/‘1 30E7HA] EIpAlel ZAaksl
U5 Y-S o] &ato] 2AE Sled EE e SRR I
9 (midtransverse patellar section) ¥ thE| & 3} (posterior
condyle) 2] FAA L 7|FA 0 7 o] &3 The® LA 105
=238 "ol dX7to] el Frolw otdg & Hstal, &7
= 74 2 (patella tilt angle)% Xé"”* o7 9207 97 9=
g 8% mRk] A 7124 L etk Sl= A o
27ro 7 LIl =2) vy *"J 34 ]% EdsH= ARS8kl
o7 &34 10% F37H4 EMEFL dE T T
oAl =M (EAZ 0% ol3h), &7l& A Aol% 8
o] Fo 7 g qlofof gy obET (Subluxated), 7|
(tilted), 7] A] o} (tilt and subluxated) 2] 3714 &
F7F A7k (Fig. 26). 37 181 ofgd &= ¢
AA 072 71A Hed ofg T SEe 9% V&
1= &34 AHA 9§ AgaAct 28 22 Inoue 592 &

gl

—~

U o M1 2

>

>

N

Patellofemoral index PFl = -g
Normal < 1.6

Abnormal > 1.6

Lateral

Medial 7%, _ mediial patellofemoral interspace

b lateral patellofemoral interspace

Fig. 24. Patellofemoral index.

15°

Fig. 25. Tilt of the patella evaluation by Grelsamer.
(A) Subluxation with a poditive congruence angle persist-
ing beyond 10 degrees of flexion. (B) Tilt with a latera
patellofemord angle of less than 8 degrees in the first 30
degrees of flexion. (C) Subluxation and tilt when both
abnormdlities are present.

3

lolt

A . Bl

NEo] 30k ¢ 455 =3 FHAANA For Holy A&
2] g = Aol Aaksl dg #o]
Hha 3}t Goutallier and Bernageau 'Y< 30%& =3 &
bl T YA AE 44 -dET A (tibial
tuberosity—sulcus femoralis (TT—SF) distance) & 73}
ATHFig. 27). olwf A& A4 FoloA, EM=3 dE $3
AAM A4S A1, 442 13 mm(7~17 mm)°] Tt
Aglietti 5"& AAro] 8.7 mm*2.5 mm 23 stg o, A&
AA- -t ¥ A2 (TT-SF distance) = 994 A7 & (distal
reallignment) & 122& v Jw4-& Fst B} 3 g%

4 AAL & % Qo wet

)
2
=)
S

100%, 5°l% 50% ©]t}(Table 3).

\
%‘ |é <
Subluxation
A [\
& Subluxation and tilt

Fig. 26. Patellar tilt and subluxation. (A) Subluxation. (B) Tilt.
(C) Subluxation and tilt.
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Fig. 27. (A), (B), (C) Measurement of thetibial tuberosity-sulcus femoralis (F-SF) distance. By superimposing the femoral and tibial
cuts, the distance between the deepest point of the sulcus and the tibial tuberosity can be measured. Values greater than 20

mm with the knee in extension are considered pathological.

Table 3. MRI classification of articular cartilage lesion (by Handelberg)®”

Stage |: softening at arthroscopy - as round areas of low signal intensity

Stage I1: fissure - as zones of low signal surrounding the high signal of fluid leaking into the cleft
Stage 111: superficial or deep defects - as bright images because of the synovial fluid that fills them
Stage 1V: thinning and irregularity of cartilage-degenerative arthritis

4. 2= A (Arthroscopy)
ENE T AT oS FAT &
455 Z=ol A Faptell S0 H71 <
Z7dolth. Metcalf 570l 2atd 24 A2 (supralateral
approach) & A&-8h= Zlo] Ertal it} &
S IAEE AACE “empty sulcus” & &)=
Y E 45 do] “overhang” ¥+ £4E°] Slt}. Lindberg 5"
Z7) A+ A2 (transpatellar approach) & ©]-&38}=
Zt}u skl th. Sojbjery 59V T4 uhF kel B AMF
3t at] BHA R ElE THE AT 9
SHOE YEF & #HE kst EE F8o] 30
=oldfell A tiE ol S0E 7157 k& HH GAke
T3k, 30~50% == Alolell A k&t B A AN, 50%
o)ellA= el vl olekal eIt AA A A S
wpHskell thE] AbFe] 508 Q) H=A] Rl
Iy -85 R SUEE HojA A9 AEE gl

rLJ >“

uiﬂnﬂim%ﬂoEMIoﬁrlo
™

RuI D

(0] -
24

0

A et Dt A AE A A 9o w8 EUlEe] &
THo] JEE Fo= SuE A2 (dynamic study) $10] A

237} wr.

A, A

A A (static study) 9k 0.2 &= IS =3=
JevR gue Ade e
AN, WAk v 2

4,
Al ksl e 5 .
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