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Free Toeto-Thumb Transplantation with Microsurgical Technique
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Although procedures to reproduce the lost thumb through osteoplastic reconstruction and adjacent

finger transfer operations appeared reasonably successfui in providing for better prehension, nonetheless

the methods lacked predictability and too often the results were unacceptable esthetically.

In recent years the development of microsurgery and surgical experiences has made it possible to

free one stage transplantation of toe to replace missing thumb.

Based on our past experiences with limb replantation since 1975, we accomplished the first toe to

thumb transplantation done in Korea on October 28,1978.

Therafter we succeeded in one stage toe-to-thumb transplanatation in five cases.

The shortest follow up period was thirteen months, and the longest, twenty-three months.

One cases was excluded in this report due to short follow up period.

Excellent results were achieved in all cases.

There were no limping or pain while walking after removal of great toes or second toe.

Great toe transplantation is more favorable donor area than second toe in toe-to-thumb transplanta-

tion.

Free toe-to-thumb transplantation on making a thumb in missing thumb is the most excellent method

of thumb reconstruction, but skillful technique and specialized microsurgical training is mandatory.
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o)Al 450 Ut £ AYPEd 4TL 13 #
gzAol4 ¢ syl shdal

1966 3 Buncke V5 434 5ol X F A=
o] 4ste] 4ol 4o JFAzct 1968
Cobbett'7} M22 @ wrA%E geiq 2Alel o4
st AEHHA 134 23 o]44%(Toe-to- Thu-
mb transfer)& A#3d. 1973 =39 43 A
APy SFYE 234 19650 Shanghai #6 <l
qHYe Yao st 1Al 2Aol4 4F-& wasidictz
@cH'%15 Buncke, Tsai, O'Brien $o] 43§ ¥
E3d A4 toe-to- thumb 'transfer £ EXAAEY
Azg Yoz F3¢ A Holeh ol I1HAZ 4
A Lrhg €% R of4Y uiohiel Yo
E 97 £7143 vsde AR AR A 49
A=A £71gel AL A€ dehizz S dn
Yyurt 2 Il S5 2A Aol & A
£}6,9,),

A 17 1975 B vl Al 4ge] AY 3 FAAY YT
+9 AYPL =2 19789 104 FH Hzx2 djAs
%€ o]84 YxiAl 2= o4 (Free toe-to- thumb
transfer) o) A& AF7AA seldlA 2A o] 44
Y5 AYsld 2T QTG on 45F o|4£7d
o A5 E¢ 4ARPs ol F upFrE AT
odch olF 1ot YAFAA Fol & =FAAE Al
RIS 2

F5X (Hallux) N 8ol WY Rty T=F

49 £ A e QB2 gl ANA Hrisdefef
gtc}. doppler probeo) % a4 Fste o
$ Zastc. B F2x donor site st FAe &4
HoA Y 32 YT ol o] A E At F
Hol gyzdgoe] & 240 I, ¥3) 49 ¥
294 LAY P AubPo e Fodded FujL g X
ALy F4& ol Aste Hel Fob(Fig. 118,
O’Brien!s) 5o 28l 50%¢] cadaver®] 4 %}te] (mi-
croanatomic dissection) %% &H3} dorsalis pe-
dis artery 7} o1# Wrtdg 2g¢ HF 3 F29
5 YATFLYE Y5 cl dorsalis pedis ar-
tery = %] 1, 2 metatarsal lo] & F# 3o 1st do-
rsal interosseus muscle Alo]2 #4 FHELZ o
#7}7] Ao 1st dorsal metatarsal artery & +3
%k}, o] 1Ist intermetatarsal cleft slo] 2 dj7}
+ 1st dorsal interosseus muscle Be} HEx 4o
2 349 (78%)5h) Aol Hetde % g5l 73
(22%) & W #H7td 4 metatarsal neck §g4 2
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Fig. 1. (4) U9 saF4944 1st dorsal metata-
rsal arteryst 947 driee) F5 dH4FEY
d& vedFa ek
(3}) Doppler probe & 48 3 & A=
A 4 slch

49 dorsal digital vessel 2 ¥ =c} o]F § ¥
AE g2 words &2 E det FYPsa e &
AL A2 E42 WALE d FYgict, WYL
dorsalis pedis artery 9 27§¢ venae commita-
ntes 7} gl.o= =g Fuj {9 dorsal venous arch
9} @5 great saphenous veino] o]-8-3 =} 13
1} Aol 23 warm pack o]y} venous tourni-
quet test = F8 & P Talstofok gheh o]k
e 4¥ol4 anatomical snuff box 44
radial artery ¢t 719 concomittant vein %
cephalic vein3l e @3] Q4= WiLE o4
"}

2X]0|4 % (Toe-to-Thumb transfer)
1, &xpaEy|

e $E40 ¢717 Aol FAAE R
A AE AsiAol ALAE A2 s T ¢ ol
&3 =2 o] AAge. vt € dlol w44
AL 2 oA Aoz, HAE JF
A E st MY A4 AR FFANER 8
9=

2. {5 FEM(Foot dissection)
AR AR ARE BI15% BN



A - ZAAY - FIY -wAT

o] AAE 3~ 42 loupe § AH&3ld gelsad
. o4 wAYE FAo2 g FaAAE HFel cu-
rve Al 3t QAR o] 4 & AFAA wEel ring
scar £ 4% A 2 2A¢Rg doslA =T 3
gc}. st web space ®l W¥AAE A5 AA ¥
AgEon go] st FAHA LY olx ol44l ¥
nag o BAE el Hgteld ek

1st dorsal metatarsal artery & X &3 dors-
al flap & ®-3lz dorsalis pedis arteryslq &
As}& 1st dorsal metatarsal artery o] A3 Ist
dorsal interosseous muscle ol 4 Felstad do‘rs-
alis pedis artery® 2472 welgt & dor-
sal flapel ¥ dorsal venous arch& A&
%7 web-bd A great saphenous veinl 2 drain
= 2 g7x A g el stg et chE extensor ha-
flucis brevis Bct Al 3ol gx1g AFAAE ¥
&3 extensor hallucis longus A8 Z#% 4
o] & Fuj 3ol 4 ubejA AT

z2a8 ANE AIEEESFRc} F2 THRAA A
€ sl 223 s)8s 9Y + AERSE FHA. o X
264 thick plantar fascia® ¥ ¥ =2 %
FA9 F2e A4 FA plantar digital nerve®
st Al 1, 2&= Apeldl4 forefoot 712 HAE A
At 24 Aelr sSI=F Axstdch o+ plan.
tar digitd artery £ % Aelold B, AU
t}. 23z #2A(flexor hallucis longus )& A&
W3 TadelA WEe HAE Mo Yol Ag
Wrhe Z o4 Au|FARE S Aol A2
Z 33 #A7( extensor hallucis longus )& 2 =%
# |st metatarsophalangeal joint level ol4 ¥
o GAFL o= wrde AR o4 Z3e]
Ty ¥ Ak AW E o|Bsld FrA YAEYE
gastdch. cuAdst F4Ad AE AT 2E ¥
¢ Acisba Ist dorsal metatarsal artery s &3
heparinized lower molecular dextran 22 A =
Wl wrlee BEHL YUFeor R A HE
Ag Gasgch os AFAl dF FHE sisiel ®
Puel &4l 4712 YRS AAL FY4E ok
o] 4 wriete WHAFL YA AAstn dx &7
298] ¢ proximal phalanx baset metacarpal
headsl % 423%™ 4 A air drill 8 ¥x& H5L
t}e ol Wrke) proximal phalanx #5749l 1
& Wi bone peg & ol4 oA Udrtd Y V2 E
g9l oK Fig. 2).

3. £53M(Hand digsection)
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Fig.2 94¥d% 249 F 249 A4
s

&3 7 dtelst dddE Y3 4 hand dissection
£ Al #slgich ol %9 £ dissectionAH 4|
7 ol g8 ¥Rl dAHE AE FHHA
FAle B2 slstazt gelsich AR At d
A9 stump 8 EZEH 27§ B FAsh] J4F 9
Byate] FAS 477 SEF FEs adsied A
st o stump$ A N+ anatomical snuff box
X9 742 od st cephalic vein, superficial radial
nerve 2+ dorsal radial artery & #ealstqch.

42 8 Z A4E thenar muscle crease W&o 2 &
gted A AT AFAAI} Fr AITAY #
Y& 2¢& og 4@ HolA transverse volar incis-
jon& wHEe 23 FFTAL Fcth

4. [ 2X| 0|4 (Transfer of Great Toe to Thumb)

ol 4ol Aol BB HF 523 Frbpo AEd F
& % 5o o4% FEA Fwe Y2 A
7] A 2AABol WolglE AL G AT
3} 258 FTepe] wtE T4 bone peg ¥ AT
% 2709 K- wire ® cross pin ¥ & s W
metgcarpophalangeal jont 7} & A ¥+ Ist me-
tacarpal headdl F%-& ntEe] otxdol bone peg
2 3% ¥ 249 K-wire ® cross pin & 4%
&4 ct. metacarpophalangeal joint 23 A& 4]
A& oF 15°F%, ek7te] opposition A 2 dhdeh th
& Z 2= A4 (extensor hallucis longus)&
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=23 A4 A(extensor pollicis longus)el @ sia
Z 5z AFA(flexor hallucis longus)g& T2
flexor sheath & §# @AY A FE23] FITA
(flexor pollicis longus)d] A3ttt o]w car-
pal tunneld d3E AU} o+ Ist dorsal
metatarsal artery & dorsal radial arterye|
4%l o] A5kl 4 10-0 monofilament nylon o2 ¥
4} c}-3 great saphenous vein§ cephalic ve-
ine] @& x Ist dorsal metatarsal artery$]
concomittant vein-& radial artery$ conco-
mittant vein of dAsgct. ofd ¥y AW Y4
% AW AE 4 E 98 heparin $A3} 1% 1i-
docaine § F4o] ARtk YH7t Hals AAL A
& I ¥ plantar digital artery £ A& vo-
lar sidedl4l plantar digital nerve ¢} palmar
digital nerve &, dorsal sidec]4 superficial
radial nerve 8 deep peroneal nerve § funic-
ular suture ¥t} ©2 10-0 monofilament nylon
AE o] g3l AASEE At e A E AR
% drain g %A AQsa Adgdel FgHsct F
2A A ALY s BAL£L split  thickness skin
graft 2 s1¥sta ¢ U E s AT 5
AL 84| £a5g

4. +8% HA

4ttt AAE sMeFolurt ¢ ¥4 AR T
Az o] 4RA 9 Al § o442, doppler flow-
meter, skin thermometer, plethysmography .2
Z IRgsigd e

4e2F e AT sl A4t FE ol A4
celospor 3.0gm/day & $4}3}i lower molecu-
lar dextran 500 ml/day ™ Fatsta 3T2 Y
4 7|4 %= aspirin 2.0gm/day, persantine 150
mg/day 5 71Ek £2A % Fojadch. & A
o4& heparin € A¥ Fo3A %yt Lo e
2944 tanking % stellate ganglion 3pst& Al
LS A

Aol 459 Ase Fazled HHg $d5
o] 42§ PSPt AF FF TUdAA o] 44
AR4EAE 2gon 2533 HE A A F54
$5¢ AFsn 358 FIHe BY-TEFE A
A, 2R H4Ao] stAs AFH F Aoz A
z285E A7) FTxAo AQIE K-wirev
2AYF A A

2 ¥ 2 12

sa1:

184 ¥al Fdow 1977w 114 184 FolA=d7]
of $& 433 palmar arch 344 % Agks
o] A AHYFEF 2,3,4,55A AAYel 4F
Hqou 23E g4z Aast dejd 19774
124 129 B2 F4APFAAA olxtEd AWy
2 2% BRG] $FHF FEAE ol ER ely
4eg st 1978w 104Y 28U FWA 22 toe
-to- thumb transplantation & A|# &3}

ol4d 2X & 27d € JHo] m EdhAl Rio
U Az ¢ase] £4F 234U AFAANA A
o wivsy FArwA e vkt o AN F2AE
ol A% AU E 2E AEQS ARHA $FFL 60°
(AR 180° ~FF 120 ° ) et on o|4rx F9
two point discrimination-& 10mm 2 L )
5% ugcy. pinching power + 10kgeldelslich
BaE ofF ntZaig.on FHREE AY uke Al
A€ 7€ 5 ALYETE ¢ 4 ek Table 1).

Z5A§ ARg +4 A9 AL 2y 3Pl
d F5L AN gifden 100mE 1630 %¥ A=
2 A4 q A7 5& A ( Fig. 3).

=92 :

21419 g2 s)Aldl i +4% =3 proximal
phalanx basedld Fi4& ww HYsidc & &
A 444 F2A Y o)4 & Yo 1§ Adsd
a2 A2EAY o]4g st #AF A2FAE Ysle
ol 4-g& At

A2EAE ol4Y A% e +egA A F
43 213 o' el Uitk AlAAL extensor
digitorum longus & #l 2 F=|o X-ashE A& PA
83 F2AL flexor digitorum longus® 2%
Aol Lashe A4 Fua skl 4 Adstd dels
vl o]uj flexor digitorum longusel quadratus
plantae ¢ c}& FA 2 LA & Aol Al Fis o
glon g o] E& Leldte 23] 47 gud EYF F
w.2 1st dorsal metatarsal artery 7} 1st web
space |4 FEA 9} A 2FA 2 A= AYA F
A EAEE $9E A2 A28z TEFHE
Y3¢ ¥ vEe velsgdon AR 22 e
A% EF4sige, AAYelE FuA«ed Fdig ot
AANA oz F2AF delled Asty WY o
WEdh M 2FAE F2A9 2 HFol 3AA 4
o FAPAE BB} gov EY I/ E  FHelst
Bel Qo] old% Yo A3s] FASN P 4+ 2

ARERNHEHE HB15% B4R




A) Aol +& £33 94 A 47
AYY TEF ZAS 49PN 2 2AL Fetn dolA 4442 A5 E H3ag,
Zu4 o4& 99 23¢ %eistn Ak
223 o4 4ALF A4 EAE F2 A voly $4¢ WA A5 vl Yo,
E) 4% 44 64UF ol F2AE 3433 A vag 2E vehys,

F) A8 344 227%¢ el Fn deh

Table 1. Assessment of Transplanted Thumb

Case 1 Case 2 Case 3 Case 4

Donor site great toe 2nd toe* great toe great toe
Follow up( months) 23 21 19 13
Subjective( patient )

Cold intolerance mild ) (O] mild

Abnormal pain sense (9 9 -) (=)

Cosmetically very less very very

satisfactory satisfactory * satisfactory satisfactory
Gait no limping or no limping or no limping or no limping or

Objective(transplanted thumb)
Joint motion IP joint

MP joint

Two point discrimination(mm)
Nin hydrin test

Pinching (Kg)

Grasping (Kg)

pain

extension 180°

flexion 120°

arthrodesis

10
)
10¢<
30

pain

170°
105°
extension 180°
flexion 125°
7
)
10<
45

pain

175°
100°

arthrodesis

9
+)
12 <
25

pain

175°
135°
180°
130°
12
)
8¢
40
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e, £ odAe FEF o4 423 2XY Yo
W] & FARA g VT Aolst glo] A g4 o
SFEAch. 2y AsHe A ARl o
Qo] +EFHFL b o} yykrh( Fig. 4).

TEF 2UAYTY AFANA o]y A 2FAY
two point discrimination€ 7mm%l 3 pinching
power £ 10kg o422 A AAnAgd L J¥F
€ B¢ Table 1). A 2&FE AAstgonz A
Ao F49 Yy e winsl goloed F49 JFE A
Aolglel. o 714 $& wxo]4e HE& A 2FAFE A
€% AL Ist dorsal metatarsal artery & 449 d-
orsalis pedis artery & F¥ 4 M 2 F 2§ oj4¥ Al
€ U Fol YAFYo| o % Aed 25 o] 4R
Y 4o] ol g Bo|zs] ARl

843 :

26 4] 3AlZ A7 Agkrledl A3 22 FEAYIAY
N s} A 4,647 A& d 19799 24 21
4 32 Zxa o]4§ Ayt

L ddAE FARRAEAA AgElo] 2R o]4 4
FrAAREg e sl FEF 19499 43S
AellA AAPd FEFFL 75°(175°~ 100°) 2 )& §
A3 EF god oj4xd =AY two point discrim-
ination 2 9mm% 2™ pinching power & 12kg
ol4e2 YA v J5g #E55( Tablel)
F2aAE A A& FY¥9 V5 2YA Yoy
F3el A4Hq N5& #A sk = Fig' 5).

a4 :

454 222 AV Eol 4% A% 2A 2HAF &+
H8ol A Fejag vk F 1979 84 309 AZF
2] ol A& APt £ dlAE 13497y o
HFAel A AP {YE FFFe] 40°(175°~ 135°) Q.o
Z4AA YY) FFHLS 50°(180°~ 130°) 2  $4¢
23E vehor oj4g 29 two point discr-
imination 2 12mm¢ .29 pinching powerx® 8
kg o142 A A4rA4 v & 75& Hade
(Table 1), iAoy J4& 249 gt
Aste] o] 4% 2A2 Yojur] Y& YEE e o
F apEsigd b FrAE AR skl 2YA oy o]
U 552 A4y gigles] J4sly€ A Fig. 6).

q -1

AT nAdsed F4¢ ¥ 35l g& W
& A RE239), ofdl el AR 2AY JEE

Fig.4 542

A)
B)
C)

D)
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Fig.5 33
A) & 29 A4, 5529 dgs 2
B) 224 oj4% 4. 4%Y% $F& volz Sth
C) o]4 19 4L E AY H4ol sA7tE QA B e Fa8l et
D) o]d% dAZ uEHel A AL A2 FUY AY = sEEhe
S4ak Q=9 Asd 23S

Fig. 6 @l 4
A) #& Qs A2AY A BF
B) 4% 1344 % o] A RA S T4
A4zl A9 Wi 2 FErh
C) o] 4 % pinching power7t 4=@&& 2olfch
D) 44 44 75E &4 d&€ ndFa Uk
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A7 shewl TR AL o W4 toe-
to- thumb transplantation & A8 HE2E =22
Solz ¢ 4 A8

228 Akd vlay Fcicre] o f7t A& A F1st
web space deeping 9 WHoz BXJ¥yE AAY
+ 9oy dxirlel Fe ¥+ osteoplastic reco-
nstruction ¢l pollicization 5§ & 47 A=k 2
#l1} osteoplastic reconstruction ¥ty 3,890 43}
gl o %3 neurovascular island graft & 3o}
i =gt AAG A9 9y L FAs el g ¥
At Ya Littler?’o] &8 ¢ER pollicization &
vlad £ ol £9 J5A 3E3) v)A )
A7 ek

196811 Cobbett4’7} A4 iz 2 AHANA 2A o]
Aol 42 5 O’ Brien', Buncke?), Tamail®’,
Clarkson 5¢] RA|o]4ld] gt 4 Fal B wstq o},
Cobbett#, Buncke 59 4 Fd AL +¢F 49g
& JlE8Axrl o] §2 25 plantar digital
vessel & o] &35 R ZHelet. May!V, O’'Brienl®%
o] cadaver o T4 Fx24 F3 ¥4 FFL pla-
ntar digital vessel ¢] ¢}\J 3L dorsal pedis art-
eryol4l £35 1st dorsal metatarsal artery g}
+ A& THE H+& plantar vessel 8 F¢uc
dorsal metatarsal artery X% dorsalis pedis
artery & $3l2g of Jwdta & AEEE YA
ek A2 slol4E plantar vessel € 2F A ¥3iw,
dorsal metatarsal arteryul o}-$stg.on ool
A galdt AE d9+l. 1st dorsal metatarsal
artery = Zwi 4ol 4 1Ist, 2nd metatarsal 2ol §
FY9g o o 78% = BAHoz FYsta o 22%-
A% dorsal interosseus muscle @ 4¢] $ixlstn e
date] A gt F47t g ashel

A= 5ol F 24del A= 1st dorsal interosse-
us muscle 253 ¥3be] =] ste] Yyutele] A7
ol of AP &rl ol g4 AAY FAFE 23t

2ol 4 444 FrA§ A¥dact A 2F5AF 4
9t ke] FA £ EASS1G66 e} kel $17]
€ v A Y ool FeAF o] Rg o RFsl 2
A o)} FE5E BolA ¥gov Kolg JF¢
AT glodeh. FE2A o]4F Aol AYA P42
of M3l Zx ¥ ve vy o AEFARA v
2u 1ol A el 2771 P& Fo|Fol A
o H4ol sh7tE 22 Y g FA sl ZE AS
st ek o] Mol WildE Clarkson¥® 72 B
ZE v Ach A 2FAE o] S 1dolAE 4A
FAA Bgol FHo 5ol Hol4LFL gigdevt
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sranspiantation, loe- to- ') humo ) ransplausiation

P4 obF wiekt 29 Yl § Hojm A4 w9}
9y 2] solst whol e o8y FFsdc. Pt
ol 2} Buncke?i4) o] A 8tf Kol A 2% o]
4 o]y neurovascularized island graft & 2 4
Z80] FEAF ALY Wurd Gone ¢ 474
8 EAE A @b Hals Aoz A 2FHAn
o &35 gAoldel of $4 Roez ARA

A FREAE o4Y A4+E F54E AEsen
A 2FAF ol 4% A+ Pl &€ AEHd &l ole
1st dorsal metatarsal artery <$#o] lst, 2nd
metatarsal Alo] 2 3t st o] Exo] oj4 ¢ o
dorsal radial artery$} tendon$ %% warg A
d2YA st ML WA L YA gAY F
P 7] 4FPelth F FEA = A Fol gYAo] fo
2R & ol4e Fox A 2FA = &l Yol 3
o] qkt} & o]4lsl Fc}, Buncke, O'Brien®' %2 &
TAERY el P AY F22Y F4AHJAAA o]
A3bE A€ AT dod & A A e F
AR oYL o] stk o] AR Y 5]
t48d o FFAAPAE FYsIA R o]4 =AY
+EEHE F2 A3E v 2 FT4AAYA o1
Fu Ay Ate Ay Hy3Ygel way Bo|
st Al F33h4 2 B o FeAdREE A
Ak N FY e FYol staxe] nygel HNE
Ehes el S 4§ ool THAL Ha
+ g€ AolH,

FTEFRAA X3 FaT AL A WyA4
o] slolef el vl g57171 s o 2 WY
A% glov H3 FoF 83+ AL donor site
skin flap # 8%,13,15,16)] ), 344 si4 & A= %
Btejof o] A8 21 Ag ol s HARY 4 Ak AA
+ 194 donor site AA sl XScko] 27t v F3}
o 23 v Y-E4(secondary skin closure)§ 3lo
A4 %7 AR AYE A} 2H FRA G 04
B A e F4AEY FUYE T8 20] Rk
Azt el B4R THE Bl T4 IR
bone peg& o] 88 FFol ARl E{ EA
&3 2R ¢ AEsded ok Tnlel Aayg &
et FRYE EAHDE Xod AL EFR ¥ 4
Adsl Ao m Ayl

ol4 2ol §igasy Aoje Uyt ¥ AL
Az ¢xEe] AFsha 3L.o1}518 aale donor
site 8] 43¢ 943 e)ste dorsalis pedis ar-
tery 8 FHEAA 19819 recipient sited|§
2718 v aste] ActElm s of TAK 4A HAY
4 i3 4 ket

AMBEEANBEE WM158 MR



#HA - 2N - Y%A F

+¢% $-824 %3 heparind] A4 FdE Ta-
mailé), Bunckels?) §o] #4448 FA34z Yo A
2z ool A= 1% A4l heparin A& 33| ¥3k
ov w43 lower molecular dextran3 aspi-
rin, persantine, urokinase, chlorpromazine %
ul g8t ol & O’BrienldhitiSiy e As§
23t v gl 28 4l heparin Algo] w4

£ A3 AEsl] 8% W& dhefof ¢ A=
- | 2

197873 10438 A Ya gsd e Y4uy 3
Vo3 adels 59 Pt 2 YA Fuaa
£ toe-to- thumb transplantation ¢ A4 3 =
ool 4 AFs 2 F 12HYe]AH(HA 2444, A
1BAY)LARAE & 4dlo4 29 FES A

1. toe-to- thumb transplantation( 23| o]4]
AYE)L ol ot 2 ®A AAEyr A 582
g A o2 YFLe ] ABIDE AR5 2A
AN A golct.

2. FEA AAF F49 75 g d¥5 ¢
on A4uYE ¥ 4 3ok

3. toe-to- thumb transplantation<l4 1st
dorsal metatarsal arteryz} 53 &Rz Aaygm
o]t}

4, toe-to- thumb transplantation-& 2%9
Sd€ a5t vAredrlYEY ezl A 4+
% 2elst a 7R

5. $23 o|4F A4l heparin FoE =4 Y
43 2 B ohe,

6. toe-to- thumb transplantation oo &

2A7 A2FAnc of $& ol4F 2 gy

T 44e 297 43, 284, 29, DT, 4R
5 &g 444 248 =94
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