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Revision Arthroplasty for the Aseptic Loosening after
Semiconstrained Total Elbow Replacement
— Midterm Results —
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Purpose: To analyze the clinical results of revision arthroplasty for aseptic loosening after performing
semiconstrained total elbow replacement.

Materials and Methods: We retrospectively analyzed fifteen patients that had undergone aseptic
loosening after semiconstrained total elbow replacement who also had revision arthroplasty. There were
4 men and 11 women, with a mean age of 57 years. The average duration of follow-up was 54 months.
The primary causes of arthroplasty were posttraumatic arthrosis (five cases), rheumatoid arthritis (four
cases), primary osteoarthritis (four cases), ankylosis (one case) and Charcot joint (one case). For eleven
(73%) elbows, the cementing technique was considered marginal or inadequate at the time of primary
arthroplasty. An impaction bone graft was used in seven patients at revision, a strut allograft was used
in four patients and cement alone was used in four patients.

Results: The average preoperative Mayo elbow performance score was 56.6 points; the average
postoperative score was 84.5 points. At the latest follow-up, according to the Mayo elbow performance
index, six patient elbows showed an excellent result, six patient elbows showed a good result, one patient
elbow had a fair result and two patient elbows showed a poor result. Aseptic loosening occurred in three
of four elbows that had been revised with cement only.

Conclusion: Revision arthroplasty for aseptic loosening after semiconstrained total elbow replacement
was useful for the relief of pain, maintenance of stability and the activities of daily living. A poor cementing
technique and an inadequate selection of implant may be associated with loosening as a main risk factor.
Revision using an impaction graft or strut allograft can be a reliable technique for treating a failed total
elbow arthroplasty with massive bone loss.

Key Words: Elbow, Aseptic loosening, Revision total elbow replacement, Strut allograft, Impaction bone
graft
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FHAY Ay B AXghee Futg Ay BEd, d AE Ao R oo d8lE EAlskL Ak
UG A, A BHEY 5 EHol AHsHA & 2F U 2y 2 A AnE 24 Harshast
A TAY B oohet ek dR B EE 2 = gt 27] AYEY SRl et ook e W FAol
o, Algh QI 45 SRRk By Foll Tl Al O A o= AZslgl o, A peAl B Fret 47
AElm el AATEA] A A9oE b2 BAT} 4 77F Fat/d ol Fake mFITkal 7Hgstsich
TR R e A W A, X2E0 AE, 71439
gt 5ol 8 (longevity) ol F3& PIAA Hef, CHAH 3 EHY
WA ¥ e A 49 B IS A E 1. ACHY
I 45y B FHARHresurfacing) A YEE FA 1994 795H 20069 129714 Rh&E
o] WEg s 4 otk vl4y Bl EUAE Ak Ax gk /\]5“5} 75789 A F FtA ojgko] Ay
2 & A&l glar 9] AR 229 2] gl e oto] A AT W 1595 it o= 3k £
of ARGl 7hsetH, e = EQMA 9 e A A slet, JA 49, of7; 119%lom, Hdt Yol=
7FeAdo] =il BEE Y e R &5 W7 A 56,8+ 148X}, Bt 1 MW & & T4 ofgtol
02 Atte wESo] glof ARgel 2 Agto] e, g Eo] ZoA A TS AR W 97t 2991
olof| BkafjA Bht&E <l A Ak AYE9 ot ot 42t = 3 QR|eso] AlFE EHW}XH 7|7k B
o] k= W& Slo, Attt & A& WY, A B o 99 1078€(118,5+76.571) o]l om, Ak &
SRS Buk e 2 AWE P w2 ke W 4 965 70 s elsltt A
SFETH Al eFgAdo] Slar, T &5 WA o A Y8 Aot g T4 & WRlo] 5|, FutE A
oot A Eo] Tk, AT T AR o|¢ho] o] 4o, A ZTEHo] 49, 74 H Charcot
71 3} Q1F ATk AFYEo] ofd FEjolE AA| ol 747t 199ieh, A AgheA] AdEY TREE
Sl o upag] o2 AjgYEjofof ShHY o= ukp Pritchard Mark II (DePuy, Warsaw, IN)7} 12992
&30l WA (flange)7t QLo ZH o] &)zt oA 3|4 ¢t o Y A]&= 34 Coonrad/Morrey (Zimmer, War—
S A = QAL Fols XA 7134 o]go] o= saw, IN), Triaxial (Johnson & Johnson, Warsaw,
e YA &Y 5 Ao, AR SR A IN), & thzl=o] 47t 194 A= St (Table 1),

Table 1. Summary of Cases

Clise Age Sex Primary prosthesis Initial radiolucent line* Revision prosthesis Rad|o|ucent_l|ne
0 after revision
1 32 M Pritchard mark I Type 4 Pritchard mark I Type 1
2 58 F Costom made Type 4 Pritchard mark |l Type 1
3 64 F Pritchard mark I Type 4 Coonrad/Morrey Type 1
4 60 F Pritchard mark I Type 4 Coonrad/Morrey Type 1
5 70 F Coonrad/Morrey Type 3 Coonrad/Morrey Type 1
6 54 M Triaxial Type 4 Coonrad/Morrey Type 1
7 70 F Pritchard mark |l Type 4 Coonrad/Morrey Type 1
8 28 F Pritchard mark I Type 4 Pritchard mark |l Type 1
9 58 M Pritchard mark I Type 4 Coonrad/Morrey Type 1
10 31 M Pritchard mark I Type 4 Coonrad/Morrey Type 2
11 66 F Pritchard mark I Type 3 Coonrad/Morrey Type 1
12 63 F Pritchard mark |l Type 3 Pritchard mark I Type 2
13 76 F Pritchard mark |l Type 4 Pritchard mark I Type 4
14 60 F Pritchard mark I Type 3 Pritchard mark |l Type 1
15 62 F Pritchard mark I Type 4 Pritchard mark |l Type 1

*Morrey et al classification'.



AEls & FoY ool e MREs 467

2. &2 UH 3 = = Mg Y S Aol H A= A & otas T v A

WE 550 5ol Lo s AFHTE A4 vhE  EF o&sto] A& ABsATkFig. D™ 1Y
stofl Al Aap Al AR HEES wheh = SRl A] T o4 st 70k WAL & Tt e B
25 Al FrEe o5 de it v A A §2 diEE 75 e 1A Aol gentamicin 1
T oVl e o8 e FUE 3R gme ERF 500 mle] A2 A gl H7F Y202 =
wdge Alstol oA EME Zodua AHE |, o th ARESHSITh = 471 (B84, Tracer, A1)
22 & w1 A Aol B Well & el & o83t TS 34 mmE ZHAT v thA] &
2 e AR 214 9 HEE Holi JUld #4 HAE] Adae2 AAska, 2717F 274E 2E AR
€ 7o AY HA o] # A A3ew 355 =& Tl AT ol =2 A= A = W
(metallosis) &2 QI+ Ao} ghofjuto] Y1 QIln & of Hof Ya1 A7 Z obA 30k, AEFY] 22 25
gofddlon 48 S (bushing) > BorA A%tk AW A F o)4 Zo] S frAlskL o 1y
ojgto] HsHA Yot 9 Al=e FH = AT AUEE AAT v AMIES Y3 A AeEe A
T o= Qlef EEe] 7|75 AMSHAl oL A Al Aot A wEdEo] WAY efobA il o7 &
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AE71E olgslo] T AMIES &F ZEAR t= A & AR AVSIL diEE FolM d2 AF $FEE O
= AE71E olgste] A T 2F B2 &9 tiEE FE B HoR FeleR s YT B
HARES &5 gl & W Bl g Wl M 22 = AT B W 2718 9ol A4 5 2
& AAs] AAstI ettt A= AdEol & o S48 A & HARE ol &ste] uAskT
@s] A=l oA AAT = gl Afole A (Fig. 2). Coonrad/Morrey &2 AME3k= 7,
e S8 R 42 PR AZCR wAS 25 AllE 2712 #E(standard)] obd X ax(extra—
th, = &7t Hof Qloje mETo] WA YA % smal)7} Y2 H9Tt A=l oldle Ha 2719 A
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Fig. 1. (A) Preoperative radiographs show severe bony resorption at the proximal ulna and the distal humerus, (B) Postoperative
radiographs 5 years after revision total elbow replacement with impaction bone graft show no evidence of resorption or prosthetic loosening
around the distal humerus and proximal ulna,
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Fig. 2. A 66-year-old woman, (A) Radiographs of the elbow before the revision surgery, The radiographs show aseptic loosening, (B)
The patient was treated with a structural allograft and plate fixation for a bone defect of the proximal ulna, (C) The last follow-up radiograph

shows a stable component without loosening,
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Table 2. Preoperative and Postoperative Range of Motion

Preoperative  Postoperative p value
Further flexion 1117 110 0,782
Extension 157 132 0.399
Supination 923 63.3 0.347
Pronation 613 66.7 0.598

Table 3. The Preoperative and Postoperative Mayo Elbow Per-
formance Index

Preoperative Postoperative
Pain (45) 17.0 (0-30) 37.0 (30-45)
Motion (20) 17 O (6-20) 18 O (15-20)
Stability (10) 3 (0-10) 7 (5-10)
Function (25) 14 3 (6-20) 19 5 (13-25)
Total (100) 56.6 845

Mayo elbow performance index: Excellent >90; Good 75-89; Fair
60-74; Poor <60,

mance indexlz)” Q4= 69, 4% 69, HE 19, EF
267} 22 tHTable 3). g%h& aﬂ—‘é— K 764 o2} 3
A2 TA T WO Pritchard Mark 11 X322 A}

ot A S AFsteoy «% 39 19 F
44 o]¢o] ¥ L Pritchard Mark 11 A|3HE 3
s FE2 AMER ARESto] skt o] %
AoA] AFekE e FHORE A 4559 WA T3t
245 Ba BHR7)1E 283t A

2
©
e
iz
iy
=)
x
s
¥o 2

|o

., Mayo elbow performance
Holx QI T 2 Ao
3241 "*X} ?1} t2 i SAR B B e
234 734 © & Pritchard Mark II |81} A|HERE
= ARESto] ¢l AR AlRE A
& 3 39 679 WA AR o]k S Hol &2
ol skl AHERE ARE-sto] 2| ehaa Al
T A% BAME 7S YA Aoz Wriee

U 4 9l o] WhAsle] v ARE B4

%
Nb—‘
o
m{m
&
[,
~{

¢
i
i

S

2. WA T}
AR o) ABRE Q1 A AN 1) 24
HIE 7ol AE4S ok A 488 Aol 4

= 3= %!
Al Sl 60, FAEe o] 5= EFH3 AME F

469

Z 119(73.3%) ek, A
°ﬂ°ﬂ/‘1 019—]r LS Hol1
P7°1] A Zol|gk
E 0]9kS Hol=
A} 25F0] 3
AL, o5 5= 4
01 Lﬂ 1 WHZ% ofg] & W& 7L %L
U% AofAl= Zﬂé’ Fjgo] ofz —Te" Hog fejEo] 9l
o] 213HE9] EQHYAS Kol IqlrkFig. 1). A%
& T SAME 7179 AdA :% gelst=tl, AJ4gt
7401 1401]3‘1# % gk dollArt AA sl et 159

_1,}7;]]% Ezﬂ Z o T,‘i_/\%_Q_ 3} AL oJojo _7;3]%_

%m A m] Bl AoL 2@](13,3%)@}3; A A .

s

—t%% A7 ] HOH “”\} E#’ﬂ% Z4sl=t Al 43
| 1o, Al 23 0] 2971 S =
|[HIERE ARE-3 A ZHX]ﬁﬁvo— Ayt —‘?—‘2’1‘3}. Zﬂ
& %9] 16 Mayo performance index'” %
O 2 AR A 285 el 24 5 Mayo performance
index'?7} B A9 qlgich, AA T A3 AME
71O} HA/dut 2% FAIA AR R4 9] A of i
T HIGE i o flo] BAAY 24 A 2L
U A2zo] AYEe] ojgto = wietst A| 331} A 43
of Hekshs AL o lo]z oA AAH O 53 A

e B

o

~

=& Yo we 2

Xﬁxl%*l & G37E AL wTo] FRE A
ot AIEREO 2 ARl=E 1T B9-7) 49 flom,
u AT BE R 71e] dordlAl oAl wAE gfot
A QA IR 3 Ao H e F TdE 4
T oAEE T tha AMIEE of8sto] AXEES AT
33t HEE F &5 ol4e 3 A7t 4%l

AHERE ARGEE ol A= 24)7F Bet A0E 23
ou I & olded AMES WA #9 Mayo

perfonnance index? A7} v|wat A3} 7] Z o]4]
Alggt o] Azt o E9THp<0.05).



470

2
oo T
N
o
Zi
R
Q!E
<
_>i
El
$9)
_WL
[

& P 7¥ol| A HA Rkl
Zro] AAY SEAdo] =2 FAAIA 1 §ler
oz wnsm QU 2] 747 AREL B

g o]t HA¥Eo] =oAL 11 Qo2 L& x| ghEo]
7fE]o] Hhdo] o] Fojth 19719 7HEE Coonrad

3 A= 27 fﬂﬂh A FEFo|gl oL o] % 8k
4 W—oukat 80 £4 S 58T 4= A TN
ATH7F ThA]l 19819 A A|ghsol| S E0A
(flange) S ©lstal Zef=n} Ay o](plasma spray) S
o FEiE v Qi) oleek X|gh=e] FEjeh WS
AT FE Ao A5 A &
A AR 229 £4o] Sl AS7HAIE E 4= A
skt shATE A ] bfet 25 o= <
Wol AgjA Hof A=Y o T 4 gl FHF
o] shfolct, HYU=Y o] AUZoA F& HEE
U Aol & 4= 9lom 1= FSEoA A7)7]% gt
=]

]l

HA| Z-AHE HEWO| AEH A
£0] FolRItkal skl
Aldridge "¢ 41904 Coonrad/Morrey |2+
S A3 3 ot 184 F:A] A} 334(80.5%) 1A %
Z(excellent)3r 272 A9ltix atglL, Shi 7=
Coonrad/Morrey A|2Hez2 & A]ﬁgs}oq Mayo
performance index’} B 84702
Fokal skt Lo Madsen ':lot
% Pritchard Mark IS 0|83} 91 234
T 84 A A} Aufgo] 43%0) o2& AoR Hils)

0IZIE - TAf2 - T 9| 12l

WA, ol g9 52 Aol 9zt Ejodl uhiLo
711tk Ak AR A= AR gaE Al
Ygt 74$-2] 80%7} Pritchard Mark 115 A3 7391
t}, o)) 815 Coonrad/Morrey A|3HE-2 Fule] A &
2ol QlojA] W2 0]2kE(loosening rate) S B,
oli= Ak A3kl A ZIMA7E e qlo] AV
Aol 31 AEH Ao Aol STHAQL AFAE AR
A}k o] A Afolof Zo]A)e A|Er 4= Qlo] TARFo &
A== ol A3k 4= o= Aol 7] ozt
sholet”, E3h W HEure] ZAAE 717 GSB I
A Hat 143970 A 23t d50] 16.2%% &
53 Ayt BuEA, web 3] A A
o] 3 AEYAE FoF= Ao] olgheS Wt F
3t Ao 7 AT o] A3 011;}21 AR S0 Ao EH
FE WAL Qe A AghES ARt 2710
I A g Afo] th—”d% 1G-S FAF e °l—r°ﬂ
L 2 ojAHe 2 g3tod 3o AL W
T Qo] F2 A= 7&4.@ e o AT AN A 4
SA Prltchard Mark IIE AMESE 32} 5 dRoA =
o] A E o] Qe AR TR A
A EolRE ojgto] Yol 797t glojA] o] 7ol
Coonrad/Morrey A|ZH== vHL7] A3 2& AUE
AASHE AL 2s]8] 249 o] Erhal w0
XI%AI o) %= thA] Pritchard Mrak 119] AMHE AH)

= AR ASTE il

Agh=o] oj¢hol| Fike 71A= & st QIAFEA Al
HE 7S S 4 9lt}, Faber 572 A A8S £3)
AW E b}7)(canal restrictor), A|HE A(cement de—
livery) 59 71 A& AHohe SdE AIHE 7|9
< o83 & 1HA AWE 7|} vt 23t Xl%
of 7 =o] 28f o4} sobltkal gt ol= iL
A kol Al g AME 7ol 7]ofgh uie} it
2} & 4= 9lt}h. Schneeberger =00 oz ZypH
Aghsg AlFRE & Aito] di= 7oA AgHE9 o
< Hstn] A5 AE 7Ho] X|eE9 27| o]
o St FF 71xIvaL skt AR
Q= TS AT 3% A 27] ASEA] AHE
71 EEehE TAT = QUL o]Ao] FtA o]
o] JaFe S AoE AAENY, AxE
FEO A TsA| FEE AHME 7IHE o]&stalaL,

FO

e ik
Mo > e rr

rL
T

ox rk.% rie RO



re
ay
g[S
o
ald
e
&
>
pal

Algs & 7oy oo ohEt Mxlgs

71 A3} Schneeberger 529 84 24 (adequate)
Sk 497} 159 F 1492 & F2 Abalo]
AR S AT & 2F e A

o2 Ao s,

1%
i
=2
o,
iy 42
m\l

B F912 R olstol Waysto] ANHES B

350 23 BUHE B St 4T B BLEE 2

517 913 chap WSl ARSI F ol gl

T2 gee) ATHEE ARIAL 25 ABER g

st W Sol glon Y, ST oAst: W A
6

[HIEES AR Aol $5E ol¥olu &
stofof gtk 4% AT, Loe—
A o A 14909 ATE B
shEA A & ol e AR 9ol M = ol
AE Aokl shglch, A Qg vk Aeked 7
-, AHE WES] FA7F 3-4 mmel A5 tfE Fo
(stem) 9] w2 Yol 7HE Aglen] olktt FAE
< 2353 A FA Yol TUIet] $2 AnE 7IHE
2 glrka sint?. AxEe] A wdE B 9=
g5l Zolde ARt ¢tk AAE AdlEE 1

o
il
o
>
o
Se
o

T ATa

3 ) AHSeA] 1 AF ol Gl F47go] Yol
A QUTkd & o]4lL WHsH= Aol uiEAT Ao R A
ZHt}, F o]4A] 5% AFFE o] 43 WE Kk
AL, 55 AFZ o4& F9 AFRE BUsle
At F-AWE HEAL B3t TR 51 7
o, o] HL FASE B AL Z S W AR
olARto 2= A RS FA5)| oj2le Sl &
% dEE F2 Az 429 9 o @A A4
Hah A 3 FHol AAEEL Adsto] Just 4
72 98 4 9lglon] Mansat 5V 0|9} GARE b
He Aldslo] MIEATE o]AZo] Gated) AgHE]
RHEES Ag 4 olthaL s

B Ao AR o RE AR, F3Y Ak Aol
3, FAARE AT gjAfe] 47t 1502 2a oo utet
et 57 240 ol olt), S| ¢l Fu
A 23k T XA FE0] APEE o7k of2 o] ]
stof 1 AL Ha B Ae] 49 Fg A ol gk ot
7A9Re dao 2 Algly] mEo g AzkEm, X3
M4 Ol 2T A3 5 AT B A
BAE Hug 397 BA ot £ A7t iR 9y

o A3 55 dach obyA o
9 A AT T B A 4 gl 2] S
A AR 2 ASE QI AR BALT TR
5 SR AUE 7)Ho] B4 olgte] + felow 3
ARk, AT B oAl Wapet o] whes] A
HET A8e 2T £ AT Ro] ABB0 4EE
2 ol7] laiA Hds) 2 olAle Washe Aol vl
Aete|et Az, ol FHE AAEES Al
ot Ajghze] HAelat S AME 71 28] &
AEE BAsl] H3t I ol4sE NHEA] e Eojof &
T8I anw A
X125

1. Aldridge JM 3rd, Lightdale NR, Mallon W], Coonrad
RW: Total elbow arthroplasty with the Coonrad/Coonrad-
Morrey prosthesis. A 10- to 31-year survival analysis. | Bone
Joint Surg Br, 88: 509-514, 2006.

2. Cooney WP: Elbow arthroplasty: indications and implant
selection. In: Morrey BF ed. The elbow and its disorders. 2nd
ed. Philadelphia, W.B. Saunders: 629-637, 1993.

3. Ewald FC, Scheinberg RD, Poss R, Thomas WH, Scott
RD, Sledge CB: Capitellocondylar total elbow arthroplasty.
] Bone Joint Surg Am, 62: 1259-1263, 1980.

4. Faber KJ, Cordy ME, Milne AD, Chess DG, King GJ,
Johnson JA: Advanced cement technique improves fixation in
elbow arthroplasty. Clin Orthop Relat Res, 334: 150-156,
1997.

5. Gschwend N, Simmen BR, Matejovsky Z: Late complica-
tions in elbow arthroplasty. | Shoulder Elbow Surg, 5: 86-96,
1996.

6. King GJ, Adams RA, Morrey BF: Total elbow arthroplasty:
revision with use of a non-custom semiconstrained prosthesis.
] Bone Joint Surg Am, 79: 394-400, 1997.

7. Lee DH: Impaction allograft bone-grafting for revision total
elbow arthroplasty. A case report. | Bone Joint Surg Am, 81:
1008-1012, 1999.



472

8.

10.

11.

12.

13.

14.

15.

16.

Little CP, Graham AJ, Carr AJ: Total elbow arthroplasty:
a systematic review of the literature in the English language
until the end of 2003. | Bone Joint Surg Br, 87: 437444, 2005.

. Loebenberg MI, Adams R, O'Driscoll SW, Morrey BF:

Impaction grafting in revision total elbow arthroplasty. ] Bone
Joint Surg Am, 87: 99-106, 2005.

Madsen F, Sojbjerg JO, Sneppen O: Late complications
with the Pritchard Mark II elbow prosthesis. | Shoulder Elbow
Surg, 3: 17-23, 1994.

Mansat P, Adams RA, Morrey BF: Allograft-prosthesis
composite for revision of catastrophic failure of total elbow
arthroplasty. | Bone Joint Surg Am, 86: 724-735, 2004.
Morrey BF, Adams RA: Semiconstrained arthroplasty for the
treatment of rheumatoid arthritis of the elbow. | Bone Joint
Surg Am, 74: 479-490, 1992.

Morrey BF, Adams RA, Bryan RS: Total replacement for
post-traumatic arthritis of the elbow. | Bone Joint Surg Br, 73:
607-612, 1991.

Morrey BF, Bryan RS: Complications of total elbow arthro-
plasty. Clin Orthop Relat Res, 170: 204-212, 1982.
Morrey BF, Bryan RS: Revision total elbow arthroplasty. |
Bone Joint Surg Am, 69: 523-532, 1987.

Morrey BF, Bryan RS, Dobyns JH, Linscheid RL: Total
elbow arthroplasty. A five-year experience at the Mayo Clinic.
J Bone Joint Surg Am, 63: 1050-1063, 1981.

17.

18.

19.

20.

21.

22.

23.

0[ZIE - IR}

rH
[
ot
4>
to
o

Ramaniraka NA, Rakotomanana LR, Leyvraz PF: The
fixation of the cemented femoral component. Effects of stem
stiffniess, cement thickness and roughness of the cement-bone
surface. ] Bone Joint Surg Br, 82: 297-303, 2000.

Ramsey ML, Adams RA, Morrey BE: Instability of the
elbow treated with semiconstrained total elbow arthroplasty. |
Bone Joint Surg Am, 81: 38-47, 1999.

Rhee Y, Lee J, Chun S: Revision total elbow arthroplasty
using strut allograft. Two cases report. | Korean Orthop Assoc,
37: 306-310, 2002.

Schneeberger AG, Hertel R, Gerber C: Total elbow replace-
ment with the GSB III prosthesis. | Shoulder Elbow Surg, 9:
135-139, 2000.

Schuind F, O'Driscoll S, Korinek S, An KN, Morrey BF:
Loose-hinge total elbow arthroplasty. An experimental study of
the effects of implant alignment on three-dimensional elbow
kinematics. | Arthroplasty, 10: 670-678, 1995.

Shi LL, Zurakowski D, Jones DG, Koris MJ, Thornhill
TS: Semiconstrained primary and revision total elbow arthro-
plasty with use of the Coonrad-Morrey prosthesis. ] Bone Joint
Surg Am, 89: 1467-1475, 2007.

Tomita M, Adachi E, Ueda S, Koike T, Kondo Y:
Midterm results of revision total elbow arthroplasty in patients
with theumatoid arthritis. Clin Orthop Relat Res, 456: 110-
116, 2007.

@}

10] L
=1

WY e we

A

=

22} A,

S MFEY AF T B F R4 olghol WAT BN ANGE T 4 23S wastar

e XY sy 784 AX3e § 74 olgko] AR 1569 dis] AAS&S Aldsta 1 23
Ao EAs. A 49, ok 11eglen Bt S7A, FA] 717 43 674l
A 5 Hio] 5¢, FriElAA] BAYo] 4o, LA ZdEGol 4ell, 734 9 Charcot o] 247} 14 ¢itt,
b FEA AME S e FAEY B9 ZF 119013
A & ole F SIAHES AR, ZEo] AetA
I Mayo A= € A 56,0004 & F 8452 sAER) o, 9 6, G2 5o, BE 19, 2F 24 %i0
A AERE ARG 4o T 3ellollA] A Fabde B,

2 E FodE A¥e F 74 ol dF AAdES
FHHoI. R AATEA] FALG T R Aed 2F AHE 7o
oz FARHNCH, YATEA] & Aol 2 B G AME ARHOE F o]ds Wdshs Ao| uigHs}

Mol Ciof: o, R4 olgh, TR ANBE, §F AFZ ol A9 2

< Aad 3 fA o

27 R

CAAEE S S5 AEo] Ag T oA

e ool FAMER g

DF AF 75wl
ity olgke] % 99)




