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Clinical Value of Magnetic Resonance Imaging Compared with Arthroscopic
findings in Internal Derangement of the Knee

Hee Joong Kim, M.D., Sang Cheol Seong, M.D., Heung Sik Kang, M.D.*, Ji Ho Lee, M.D,,
Yong Min Kim, M.D,, Joong Mo Ahn, M.D.* and Chang Seop Lee, M.D.

Departments of Orthopedic Surgery and Radiology*, College of Medicine, Seoul National University

Magnetic Resonance Imaging(MRI) is a recently developed diagnostic tool that provides
multiplanar, high quality images of the body structures, and is increasingly used in evaluation of
various musculoskeletal disorders.

From May 1988 to July 1991, preoperative MRI and arthroscopy were performed in 84 cases of
internal derangement of the knee, and their results were analysed to determine the diagnostic accu-
racy and clinical application of MRI. There were 66 meniscus tears and 17 cruciate ligament inju-
ries by arthroscopic diagnosis. MRI showed high diagnostic value compared with arthroscopic
findings. The accuracy, sensitivity and specificity of MRI were 94.0%, 94.4% and 93.8% for the
medial meniscus, 94.0%, 90.0% and 96.3% for the lateral meniscus, 92.9%, 86.7% and 94.2% for
the anterior cruciate ligament, 98.8%, 100% and 98.8% for the posterior cruciate ligament.

In spite of its expensiveness, the MRI was safe, non-invasive and highly sensitive diagnostic mo-
dality. In internal derangement of the knee, when the pathologic lesion cannot be accurately diag-
nosed with history and physical examination, MRI can be an excellent diagnostic modality, and it is.
also helpful for optimal surgical planning of the clinically suspected knee injuries.

Key Words:Knee, MRI, Meniscal injury, Ligament injury.
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Ak FYEE Rolu glof, EUlFe] A
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.
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1988 5YRE 1991d 7€7A, A&
= HY Ao NYs fAF dFH R
s zo] 940}, &4 MRIE A8 844
o thated £ 274 ¥Rt

84# % 7}t 53#, A7t 1A AL, IR
BEx= 16A04 66M 2 Ha 2874904,
22 Z£@do) 434, = £@Hol 41 Y
MRI A8 % £@d3& AP7iA9 A3 712
2 19dM 11AL7AAZ Ht 6740l
o] 71ZtES BE Ao @A YL
AUt

AAgel o) §8 MRIE MNeuishda #a
M3t X9 2.0 Tesla Supertec-200003} 0.5
Tesla Supertec-5000(Goldstar, Korea) o] %1 th.
Ag4e do92 Fiu £BFE AAAIN
8-155 A7l HeiE HstA Az, €A
surface coil& ©]& 39 th surface coil2 rece-
ption only, open typecl® #H73L 14.5mmo| A
t}. oF 40F 4] ZAA, spin echo techniquel &
TR/TE 800/30, 2000/40, 2000 /85 sagittal
image$} 800/30 coronal image® ® % 4mm F
A, Imm7tA o0& Z+z} 14-15 cut & ¥ AUt} ma-

Table 1. Grading System for Intrameniscal
Signals(Lotysch et al., 1986)

Grade 1 Irregularly marginated intrameniscal
signal, not abut or communicate with
an articular margin

Grade 2 Primarily linear signal, not abut or
communicate with an articular mar-
gin

Grade 3 Linear(3A) or globular(3B) signal,
abut or communicate with an articul-
ar margin

trix #7]= 360 x 1800] 12, pixel 2 7]+ 0.7 X0.
7mmo} % t}.

MRI #5& A3 AE ARE 19
o] 933y, RE <o MRIE & d7E&
g3 & 24 REE AHdA FHRES
3t ot '

vl A dZ9] MRI &A1& Lotysch®o] =
1% AL 7|FoR 35F2E YU (Table
1)®, sl el 7138 LotyschF Grade 3¢} H)
AAA JdF mogoE 3tk Garde 13
Grade 2+ #H¥Z #A A gk 424 AW
$4gL FischerSol AA% AL FudATH
(Table 2)!*.

2827 AAE £¥HA LA AT AA
% 1910] RE Ao Al utF FL& HF vl
HalolA AgF ZHolth B AFAME &8
AAR=A 7128 F¢ JEAY HaFd BT
video tapedl ¢ A3}tk

SRAAEA A AEL £HEH 2,
A e g3 o) H$gg dAaste A
sy, #Hde A9 F¥o u EHIA
. Az ddle ¢ < (complete tear)Th
29 349 (incomplete tear) 2 EH3l¥ =4,
a4 Bge 4o ¢43 ol A= 3
41, B2g4d g ddo] 4yt dol UA
U, 2838 @2 A4 Q7 Add 14
e dAd UA st gH-o o8 =&HE &
A3 ALz sy

100%09 7t71e </ dB3 &9 Ad A
7} BuEa go], £#3dAe &24& 7
2 MRIo] W& e A& % (accuracy), ¥
(sensitivity), &-o] % (specificity)5& 3}
(Table 6,7), Fisher's exact testdl] ]3] 2413}
9 t}(alpha level of P<0.05).
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Table 2. Diagnostic criteria of ACL & PCL
Tear(Fischer et al., 1991)

1. The normal signal of the ligament was
discontinuous or absent..

2. The ligament was poorly visualized because
the intensity of the signal was variable and
non-homogeneous.

3. The ligament was identified but it did not
proceed from and to its normal anatomical
attachments.




@A A A4, AREC dYeR AR
847 (knees)Z 64 oA wrdY AFolyt A
2z eldle] wWwol Aded, WE WYy A
Bge 36, o3 weyd dIFode 308,
AN QY fEe 158, 2d3n F4A A
gge 2ddx #RHAG LY Aol
AR Qd mHdol ANY 64#HF 17#(27%)
A Nz BEgso HgdHA=H, olEF W
= wgy A2 ALA Ade HEFudol
AY @orci(Table 3). A4A <At FE& 15
#Z 13804 wrhyg AF Hdo] FurHAU
3 FAA g 3E 28 BT ©@E &40
At ‘

Ngy dF gde Rgdze S ey

AL Fz}E(posterior horn) FFo], & gk
44 Age 48 Fd7 A F(body) Lol
2oy, §FYEZE  bucket-handled =g}

% 99 (longitudinal tear)e] @ekth(Table 4).
243 39 (complex tear) & 270 §3 ]9
Hdoe] 7 AU wEY AFY 4F ==
ARy 248 A$E, WS 9dd A4
113, 9= wgy AFdA 37 FFHA
th. 9%y w4 9 F(discoid meniscus) S

Table. 3. Combined injuries  n=84

Site of Injuries No. of Cases

162 25 o3 widyd AIoA aEH

1, o] 14894 #de] UMeH BF G5

&4t

1589 A4 A HEF e 4H #
g, UelA 128 B9 Hdeldn, FH4A
ddi B 28 EF EEA Hdoldn €
BEZ FAAIA g dFoly AA <A
Bdo] QAW d& 208K, A% £ F

% F(synovial plica syndrom), €/1& dAF 4
3}=(chondromalacia patellae), &l FTAF

<] (osteochondritis dissecans), A 4% o] A t}.
MRI4 AA T+ Lotysch&F Grade 12
95702 WrEA AEFF 49 Hdo] FHH,
A4 E¥x Grade 13 g Alolole 4.2%9
# & (correlation rate)o] AR, Grade 2= 7
Mo v A2F 149 LY Ao &
#HA&Y FE2 #Y=o] Grade 29 #HE
Aloldle 14.3%<9 A#EE YEITH(Table
5). Grade 3= 66719 WYA AT F 6179
gdo] ZFWEo 924%9 JAFELEEL HIAT.
MRI%4 Grade 2% #ge] glv 6712 w4y

FES £UEAREY gAY Y 3T N,
EME AE AgF s B 270E Y
E}5tth(Table 6).

W& vt} A3 MRIA ddz #4§
374 % < (true positive)o] 348, A A(fake

MM +LM 4 positive)o] 3aol A ZWEY T, Bdo] bzt
MM+ ACL 8 I BAF 478 % do] 28, FAH(true nega-
LM+ACL 2 tive)o] 453elA 1tk weld MRIY g
MM+LM+ ACL 3 YA E gdol g Wz, Bolx, AW
Total 17(27%) A8Ee 47 94.4%, 93.8%, 94.0%°1A 1,
|
Table 4. Locations and Types of Meniscus Injury on Arthroscopy
Medial Meniscus Lat. Meniscus Total
A B P A+BB+P W A B P A+B B+P W
Longitudinal 0 0 5 1 1 0O 0 0 4 1 2 0 14
Transverse 0 0 3 0 0 0 1 3 4 0 0 0 11
Oblique o 0 O 0 0 0o 0 0 O 0 1 0 1
Horizental 0 0 0 0 0 0 0 2 1 0 0 0 3
Inferior 0 0 2 0 0 0O 0 o 0 0 1 0 3
Periph. detachment 1 0 1 0 0 0 0 0 0 0 0 0 2
Bucket-Handle 0 1 3 0 3 2 0 1 2 0 3 1 16
-Partial 0 0 2 0 0 0O 0 0 o 0 0 0 2
‘Complex o o0 7 0 2 2 0 0 0 1 1 1 14
Total 1 1 23 1 6 4 1 6 11 2 8 2 66

A Anterior horn, B:Body, P:Posterior horn, W:A+B+P
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Table 5. Correlation between MRI Findings &
Meniscus Tears

Grade Correlation(% )
Grade 1 or no signal _ 4.2
Grade 2 14.3

Grade 3 92.4

Table 6. Arthroscopic Findings of Grade 2 le-
sions

Findings No. of knees
Synovial plica syndrome 3
Chondromalacia patella 1
Normal finding 2
Medial meniscus tear 1

Total 7

Negative Predicitive Value(©]3} NPV) ¢} Posi-
tive Predictive Value(¢]& PPV): 95.7% ¢}
91.9% At} 9= g A dFoAe MRIY =
B2 wBAF 20uF wFo] 278, Aol 23
o] i, MRI%4 ude] oyt wA3I 558
Z ¥do] 34, AAo] 52dlolonE URE
90.0%, Solx 96.3%, AGAHEE 94.0% ]
3 NPVe} PPVeE 2t 945%9 93.1% %
B}t ot

ANA Qlle MRIY #d=z #AHF 174 F
Zdo] 138, Ago] 4 dA AT, MRI
4 wgo] ofeta BA T 678 S HPo) 24,
A gol 658l FHH ], AU 86.7%, E0]
T 942%, 3G AFE 929%0|AT NPV
PPVE Zbz} 97.0%9) 76.5% 9t FAA <
el Feolde MRIY s92 #A3 385
ggo] 28, FAe] 1d8A 3, #do] olyztm
AT sleoMe 2y AAoenz ug
% 100%, Eolx 98.8%, AW L 98.8%,
NPV 100%, PPV 66.7% ©) % tH(Table 7, 8).

e dF Bde H234d4dE, 299 WS
Y AE 389 oF e A %
AL, O]EL 5 FHR #fde Je AH
oAt TF AYAE B Z4ZF 38, 2
Aez, s ey dSdMe A4R, AR
9 FAR, F4R0 3HFL, o] 4G
A4 gaatd, daxe HaA dsh A 44
22 gy, 92 uigA AZdAe Arg
AR FZH 282 ¥ FFEH AFA
Hdo] gAHE 9. 19 6/14d g

Table 7. Overall Result of MRI Findings Com-
pared with Arthroscopy

Result No. of knees
MM LM ACL PCL
Ture positive 34 27 13 2
False positive 3 2 4 . 1
True negative 45 52 65 81
False negative 2 3 2 0

MM :Medial meniscus, LM :Lateral meniscus

Table 8. Diagnostic Valuses of MRI

Percentage(%)
Value MM LM ACL PCL
Sensitivity 944 90.0 86.7 100
Specificity 938 96.3 94.2 98.8
Accuracy 940 94.0 929 9838
NPV 95.7 945 97.0 100
PPV 91.9 93.1 765 66.7

NPV =Negative predictive value PPV-Posi-
tive predicaiv walue

MM :Medial meniscus, LM :Lateral meniscus

ACL: Anterior cruciate Ligament

PCL:Posterior cruciate Ligament

JF RE HEeF A2 Hdo] o4d 13
© MRIZ #iddo] gz €884 eE F9H
pei=g

A7 Al Bde] S de AHA A
oA Ador #=F 2#87 AFAFE #
g3 A4 4 BdE A9=HAT, T4
M= Ao gleh £33 Ax4 A
B YA e, Fd2 BEF A4 A
W 4dF A 39 £83d WE 57 199
I, FAA Y 18 Aol

Z| oA
S| 1:9X}, 19A|

497 QAFRE AFE F £84 55 L
FAE YAEAT. oy HAA Y& #
H7tZE g v %o ANT W= McMurray
AAL 4oz Uygd. MRIg ¢@dis
AZeo] 2% WE& kA dAF9 bucket-han-
dled Fgo|xn £BFAALE Y2 vy
A2 BE HE2& S APsiYri(Fig. 1).

B8 2:04 X}, 344
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Fig. 2. MRI(left) & arthroscopy(right) show hor

6dAFEH Ad F&F £3d 5L F2
2 a3k B8y 4e glA L locking
o] AT o1& A HAlAAN HHY Frt AA
o] AU WZ McMurray @ A7 %A o)t
MRIY W& vty 939 AFoA F2hiof
ol2% 4% 14 (horizental tear)®} A %9 H
Aude 4248 RYow, £WHAEANA
g FA3y W& vYy I FE HEe
A1 34 ok (Fig. 2).
Z3 3:24X}, 284
434 AT AR SE@de] BXALH
5% FA2E Jdstdd. olgA HAAMG
LachmannZ@ A}7} <%kAle|l s W EHAISSE 9=
o] A3tdth. MRIY W& v+ dF9 buc

=
L.
=
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Fig. 1. MRI(left). & arthroscopy (right) show bucket-handle tear. Medial meniécus, left knee.

izontal tear. Medial meniscus, left knee.
ket-handle® Tzt WA Avhel VYA ¥
2 oode ryt £RHAEE olE st
2 W Ney ATRE 249 AR Q
o trimming & A} 8 3 ¥ o} (Fig. 3).
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MRIE= 1980%de] A So 2 Q4o o] &=S
20,859 olF izt <ol AT Jo
o Aoz Y wWisE Yo 4,
HEol Ftge] WHW, QEISTE THA AL,
7 A% 283 gy A QU &4 B
o del o] &H P, EHHAME sur-
face coile] o] &3 nHFF 7l&¢e g F
< #EFE2EY FRo Loy m, o2 ¢
3 #HZ MRIZI €434 29<¢7 A3y <8
B &g WAz Alzstd oo

MRI9] &< 75 = proton density 9} 5 relax-
ation time, % T-1(longitudinal)®} T-2(trans-
verse), 1Z] 3 proton flowd] <]3) AJAE ).
AzATH F5e 1YL HS T-14 0 T

—29 ojsin, HAZHR FrIY AL pro

Al i

Fig. 4. MRI(left) shows chronic PCL tear. Right knee. But arthroscopy shows no tear.

ton density7} 27] o] #o]t}. T1-weighted im-
age(o]d TI-WDellA Awx37, F Fo] 1
8o, 9AdE, Ad, A/ 48 & A
2Ydoz Yedt &L 270 &9
AL HEYG RN e gdow dEhd
234 AL 28uY 47 1898
t}. T2-weighted image(©] & T2-WI)Atal =
243 49 ngdol Zoi5n BEAS
TPl F7HE S Ao Ay F55(
0 Teslao] ) ¥ sidsol $3ta #4 4
Ztol ZrolA™W, #o A17te] ¥ MRI9 ©
el AAA gFYdo g Gygo] ZHAE A
S £Y 5 Aol F83 9gurt Ygh.

84 HANMeE Ti1-WI, T2-WI 28
proton density image’} X5 o| &5 11, zt7} A
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°
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9
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A A} (sagittal view) 3 #AHA A (coronal view)
0.2 283 A A (axial view) 2 VEG TP,
Ti-Wie difEe vd4yd 43 5d g
HFsta, T2-Wie #HEA ZAAd #4d =
e 4771 o Yy dFe Be &4
o Xete] Wsty =5 Quf &49 A
T FE3OSD, AHEAS YA AF, A
FAHA A, &3 ¢ A5 ARz F, AT
228 gy vagd s 33 £ Ao @
AU o= A AFH HA QdE aF
g F doy AYHEAGNAM 2 Frvt o &o]
e, A9y NEd IF Hile A7 F A
ERolA Hrtste Aol o #&3d 44
Fo2Ze €MF ¥ 1 #d AF, gE-&A
#3d, 29 AvZ #H(proximal tibio-fibular
joint) ZEl 1 & AMA -G Fe Fu A
F2Fd disjiy HAEg & JupHm,

MRIE ¥lgo] BA4T #9 Ao 23 &
Zte] gAgez Jate] sHATE dFHol U
215, 2 Aadwys vus o8 FHE 7}
AT k. ¢4 v AFH T FxjolA EH
& HA Fvh olEFeze 4 A H(heating
effect) 9} =}13e] W (rapid swtching of mag-
netic field)oll 93t W& Fo] 7b&aA W, &
d 2gsold CTA FEAHE FAH =F

o g3 7B B& $ago] Aok EF MRl

t #dzYsdA 8FHE x99 V& H
83 %ol £d8d° A&7 glolxE 44 Al¥
g & Sk ARz FHo] £ b
A4S 48 & o I3 3 4 W
8] (beam-hardening artifact)7} gl A& &4
A% A CTEG 243 Holrv®, £@ A
o] BB ofet ¥l W I Ay
o] 7153 AX T3} AAHolar & £ 9
‘:}_.6.17,21.24.29)

MRI<]
th 1983 KeanFol 202 A AF9
¥7lel MRI® F8&4L RudHow'™, Rei-
cher¥ & solenoid surface coilg o] &3] &
2 349 AY AFNH 2dE& RuFH
1, olo] MRIZ} vt dF 94, A4# <
W &4 7E & €AY JIde {f8%
S BAEIE 923, Burk%$ -2 surface coil9]
FEAE Fxegen 3714 WP E 284
19, Lotysch¥# ReicherE<& uldA AF9
Grading systeme A A3 BE AYAL o
1z A, olF Ul A MRIY &8

A A= dis) o2 2uzt
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Aol tg o8] =Fo] o it} Fischers e
10143 & 248 MRI9 Id HE=E -9
Z vy AFdAN A 89% < 88%, A%
Azt oA 2 93%9) 99% S B3
39 PollyS & selective MRIZ|H(20= 1A
AHejoll A 1587 T1-WI sagittal section) & o)
3 gAY A A& AoidA Zz 95%
e Ad A¥xEE BIAIFAG
Raunest32 g AUZE -9 a4y
AE B v Fe A7 72%E BRI

=

R HYAd Wate dfxE, 67% &F
A& daMe HzAH e 82%E RY
FADY. Silvas S HHdY dE Hde I

o 45%qtel AW FHyEE RIZFNFFHGD. =
YolMe ‘o]’ Fo] 518E& EA& -9 ut
A AN AD HYE 96% 9 86%=
=4 Busgany, ‘W FL MRIZF ¥ o
T8 HAEY 2943t Yo} MRIE HgH o
29k Algsfol gdn RusAdd. AAEY
A M E MRIZY Ade] A#sr 3 B
o fX Ax a8l F9 EANAE &

A
T
ol = =

A9 A7 & 2 AAAUTS 5

MMTTE

%A Al# s MRIe @3 ddd 143
¥ WA #Heg 1 AXNE ¢ F JA
3te, €@FHAEANAN BRHe RS $A3
Z 7 dvh 53 ¢@dR A LA §
€ WE ey 94F 324% 99, Har o
€ EE AR FUHA gL WYY AF

BGd ol&y Hash Bited FH €8
&4 Agd §83 Aoz BIHUT

AAES HdY AEF HA AdoA 2z
54 el MRIGe 44 A48 BAATt. o
TS ¥EBY WS ey dTy AR,
AR 345, F48 a3 9% wdy A
2 AR} AR, FARA A7 109 UA
ot Adde 442 gdel gl A& MRIY
R BEHE Fes dA=2 gdol de
A& YB3 eA EAEA B3 B9 U
B AR g A Az Aol A
A w2 489 G4 E FFSYEH, o
© MR #dAA JIdE & + fle 4%e
EF fdE2 458 A= suve o1f7 g
g ALRED. whgYd AFAAM #AZ 59
AL EF F474 Utk o5 A
© MRIY 54, A% F971 EA3 %4
e o8 AREY Bid RigsHe 2]
E]' -Q. _}r_ 9,11:]'-8'20'23'27)



fh b s rk

Negative predictive value(NPV)E £40] ¢l
U BEDAE AAZ &4 gl HEE,
AG 71Ye §84 A48 BHA F8A He
#x)o]d, MRIE WA el 3lo] 90%e°]
A Aoz wusy Yopb. AREe AT
Mz 95%ol4oz EA uEGtH(Table 8).
PPVE &40 oty #EF AF A= &
dol dv HER AxEY AAgANE AR
Aol A LA el AYAR AdAM s
AgAol e Aol FHA AdoHe I
B drt Aol vz} At

A d&Fol MRIAZA Grade 2+, Stoller ¥
o] Wg] A4 HIYPAY WAoo R Grade 3
o HAAle 9n, FdEe A¥el Frhal 3}
A, Grade 2¢] HE e AL CrueFol
11%& Ruded® o2 AASd o3 11-
17%2 B n A0, B dpdrE 14.3
%yto] ude] e ZHoeE YElWTI(Table
5). 2822 MRI#4 Grade 2 2742 ®HZs} o
g3 A4 gdol AY3I J4E ASAT
F&8 HAIZE sor I AddE

LY NP AT FT Y F9 A
7 lAY dn AAHo= FHE Ao, F
7t FHo A ZFo] 12mmo]ge]l At SmmFA
A 37 o) ol vElEd AEE HE
F Q3 BAHgGA & FFE £ dh
AAEo] HEF 1639 Bees BF 4= %
A AZe AT oE F 14d9 HLo]

gov BF 9% &40tk ol Ane

o

2o e i 44 S48 ¢ F IYT
92 wuy A gEoz yrke g

A8 = A

M-Sl #EE 149 =2 wrgyd
F Hge 30 AR dd HEE TR}
I 148F 11471 B2 g d=o $1X
sl fle], W& WA dAZo] 9o v
A &4 Be B4 g1 A4E.

MRIo| A wkA} AZ& U5 signal §lo] o
dstAl AA vepdch v A A Fo] FH3PA
HEE Yodd HEe A9 Fo] YR sig-
nal?] Z71& JeldA "t of F F 89 #
e 93 Reicher$# Lotysch¥& MRIAZA
o BFHFE AESHAG . AAEL Lotyschs
o] BRd 71z3) @534 =dl(Table 1) ol
ozl AAE o8 de ol&H1T Ux 7HH
3l7] W&oty WA A o9y JES
(1) Lotysch® & Grade 3¢} (2) v]|A A3 vty

924

A A2 Yo syt HAAAG WA
A¥ mFe A¥7t ¥ A+ bucket-

handle® wtel %ol vEhdth MRIY ®
29 W3 Zo] TUA UEAY AT ¥
7 e RejolH wAHAY wAAHoR 2
A7 A depd. |
AREE 14 6497 Hga 42

)=)

B
T

3|

24e 231, $Wgel 948 148 FUA
o g A 5% wel FHAe| Mol

47 sde MRIZBE Oe 718e & &3
F. MinkF e EHoz AZHE We ¥

e W% g 7f 2ol Fe) U E

e YA sdold, HaA EnATF X
Folut A My &9 F/ BEEANE
AR e 283 948 F Ada FAAT.
ol & ATE vl AP} YA

AR Qi e#EE AdH 10-15% A
=9 9HA AgBEelM 7 #FFHIW, MRI
A Aegde 94£3Q WrgFez YeHAY

2 ®e 349 A TEE Usuim, BEE
sk Sl 2elN AzE AEFF AP @

. FA4 S ME A% dAE] A
HAY A4 F3Y e FFOR LEF X
de Ushdo g2e &4 o4 €58 u
Bie A28 Rolr7lx ok ¥ &4l

£ ACL&Yol gAY 2Rt 2N 2
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Agoheoran F4z1 ddie ACLEG A&
Mgz Jg98n FZ 723 29N &3] #
dgrt. MRI4 ACLET ©f H&dold T4
¢ mgog Yy, HFEoR EE3H o
HZ #Aztetel WEHN AF AFHEoR
gt 3G 2728 4o 24HAY F7t
% _‘%.o‘g’]Y %:r‘fz]f‘;_} .‘P_%k%‘olE}."‘O'”'Z“”(Table
2). B ARAEY dFoA olaid AAAd T
de wgyd dTugs ¥ A9 FEY=E
RoFae A, AFAH drt Bol A=
& AdriEe Yol Wasgn WA
AAES] A7olM FAA A e A
o} A7t Hol A 9wy} Hoha Erf
Zd4d7% AAe ¢ ¥ 19 =&
Bolm oo nimd Hstn Yol
A F£gd zFHo] gasy ozdd
o, ERAZF, viHe AEF FHFol A
F o], @& SuUlFe Adnty BHog

0 EUR S Y
w

= A4 Wgel ghebt®. ey MRIE W
A¢H Wz suel Aud N2 AY
o #gd s #88 Pdolgn Ardd
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