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=Abstract=
Clinical Study on Avascular Necrosis of Femoral Head in Adult

Ik Dong Kim, M.D., Soo Young Lee, M.D., Poong Taek Kim, M.D.,
Byung Chul Park, M.D., Young Wook Choi, M.D. and Sang Wook Lee, M.D.

Department of Orthopedic Surgery, College of Medicine, Kyungpook National University,
Taegu, Korea

One hundred twenty-one patients with avascular necrosis of the femoral head in adults, who were
admitted in Department of Orthopadic Surgery, Kyungpook National University Hospital between Ja-
nuary of 1972 and June of 1986 are investigated in terms of the history, clinical data, radiographic fi-
ndings and laboratory examinations.

And, the following results were obtained.

1. The highest incidence was in the 5th decade and the sex ratio between male and female was 5:1.

2. 62 cases(51.29) had the bilateral hip involvement, and higher incidence of bilateral hip involve-
ment in steroid or alcohol induced cases.

3. Etiological factors were unknown (38 cases, 31.49%), steroid (31 cases, 25.6%), alcohol (22 cases,
18.29%), femur neck fracture (15 cases, 12.49), trauma (13 cases, 10.79%) and caisson’s disease (2
cases).

4. Underlying diseases in steroid-induced avascular necrosis of the femoral head were dermopathy
{8 cases), pain over other joints (7 cases), head trauma (5 cases), nephropathy (4 cases), etc.

5. The time intervals between etiological events and appearance of clinical symptoms were 1 year
and 7 months in steroid-induced cases, 1 year and 9 months in femur neck fracture cases, 1 year
and 1 month in trauma-induced cases, 1 year and 5 months in caisson’s disease.

6. The duration of morbidity was 21 months on average.

7. At first hospital visit, the Ficat stage of femoral head avascular necrosis were stage II in 12 cases
(109), transition stage in 17 cases (149%), stage III in 34 cases (29%) and stage IV in 56 cases
(47%).

8. Bone scanning was performed in 59 hips of 42 cases. Cold spot was observed in 17 hips and hot
spot in 36 hips. There were false negative findings in 4 hips in spite of ischemic findings of fe-
moral head on simple x-ray.

9. Bone marrow pressure was higher than 30mmHg and was increased 10mmHg more than initial
pressure by stress test.

10. On intramedullary venography, diaphyseal reflux of contrast medium and diaphyseal stasis more
than 15 minutes in 7 of 9 cases over stage II.

Key Words: Hip. Avasular necrosis of femoal head in adult
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7t e Aog gz ar).
NoE 49 =BT T4 A4 HYNEE 3
A & = ¢ oy Mayo Clinic®] 71-2 20123 9
Aale] dEEF FEAAE F44 S/ 2y AR ZES wh Fxlodl 4 oF 5 %7t HE
of 2 e FFoll EA7t WA st chElEFo W Table 1. Age and sex distribution
H3 nade] A5l e Eals za\ 1.0 2 1926 S
J Freund7} 3208 Ewrd ol T 5 a4 3 Age ex Male Female Total(%)
5 uFg ] 9] gl wki A
© e A% A7 nasdes ol Ate a2 s o309%)
e (]
T = = 5‘!—6& Aefolet. 2y 2k o2 alco- 41-30 31 8 39(32%)
— (")
id & ew=s X oa S
of?:'\._, A4 FubE, gebd, ukapd 24} (irr- 61—30 14 3 17(14%)
adiation), Gaucher %] ¥, F= 7] }‘o , A Bol
N ) Total 100 21 121(100%)
wolzpz AgstA Y B FF FEA 4ot 3A
Table 2. Frequency of bilaterality at each age group
Male Female
Age - - : .
Bilateral cases Unilateral cases Bilateral cases Unilateral cases
2130 5 4 0 2
31—40 11 9 1 2
41—50 17 14 3 5
51—60 12 14 3 2
61—70 8 6 2 1
Total 53(53%) 47(47%) 9 (43%) 12(57%)
No. of patients
20 19
—
181
16
16+ 15 [ |
14 13 13
12 [ ] ]
12 -
101
9
8
81
—
6+
5
4 —
3 3
L 2 2 2
LA
J | [_—l | ] 1 1 1 1 1 1 l I | 1
72 73 74 75 76 77 78 79 80 81 82 83 84 85 8 Year

Fig. 1. Annual distribution.
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5 T4 s Qdsidebr Bastgdel, 2 (Table 2).
vk £ W Ay o5 Ay ndd AR

WO W WHRIN BE YSMT B
WS 11AE 95%7F AR ES TR Hapol] 7] 4 WeAY W dEHeld mE Ry Hay

olstdch. oldl AxpE-e FQlol 2e]A9 o S i
5 FEA FHA] fialz, dAASA, a9 wydeloze ddEdal A% 382(31.4%)
AAER & RS EA s} ) ¥3use 2 7H4 wok3 steroidell 9 g %7} 318 (25.6
who] b %), alcoholel]l 2]8} 7 97} 224 (18.2%), v =] &
AY 21 FHFoR A ASs 1589 (12.4%),
= B -1 4 Ak ogr A9st 133 (10.7%), A4 (cais-

son’s disease)dl] 2]gF 71 $-7} 2@ 9l cHTable 3).

g Hlell = FE4s HEA9 v Eell e
UL A F24o] 174 (45%), steroid o]
2|3k 749 233 (74%), alcoholel] 2jgk 7S 167
(73%), A4l gt A% 63 (46 %) 2 steroids}
alcoholel] /g Aol 4 k&Ae] NEs Foke}
(Table 4).

sl F steroidoll 2|8t 74 steroid ¥4 o)

197214 195+ 1986 6Y7Hx) A Eeisra o
shle $4we Ay ool YU 49 8BS
T4 S B3} 12168 A4 ek o F
¢ Aoz wANE, wgU 2 el o
£ 345 R24e) v, $4Us 24 ua
Aol9] A7 A, olRAR, He WHAL B3|
49 AYAE, Aabad ¥ A2YY 5§ lwy

A zLo
sk Fae s)¥A3te] gal, el ¥99 5] 7
o N , #, 4ol 58, AAAIe) 43, JPa4
o] 28, chromophobe adenoma 4% 244 #
1. 5™ 9 Mg waplz 71 13 USieb(Table 5).
20e0 7F 112 (9 %), 307+ 233 (19%) , 40e] 7} 5. WHQIT SA YAl AlZ 24y
393 (32%), 50 7} 318 (26%), 60 7} 174 (14 Steroid #4 ¥ 394 $8o] wagt a7ixe] 7]
W= 40u7 AR WA= 3L Re HE 1 TAYIHT AN E AL 7
Ad gz =l 1008, 927 2182 (R Aol o1 4
%2}7} o_}: 5““ ‘,’%‘}ID}-(Table 1). %‘E‘ 1 g1 97}]%, 'Q'] J.L. 734‘? l‘d 17’]%»1:}'7—
gl A$%-E 19 570 4o] 3} (Table 6).

2. H& X% (Annual distribution)
HEFF T4 A42 U #x2) 4= und

Table 3. Frequency of etiological factor

251248 U7 19809E of Fo YUY DL fj:i:f::l factor Numg;r(;oi;a;seS(%)
7h 9741 (80%) o] 315} Fig. 1. Steroid 31(25.6%)

3. k=M Bixjel Wiz Alcohol 22(18.2%)

Al 2} 12194 F a4l AL 6290 (51.2 f;e“‘“' neck b 1§§i§§j§
%), A& A& 59 (48.8%) o|Ax, P} C:?::zs disease 2( 1:70/:)

2 1009 F F549 Z9E 539 (53%)0] 2 o .
A 2k 20 F A4 A 99 (43%) o] e Total 121 100.0%)

Table 4. Frequency of bilaterality at each etiological factor

Etiological factor Bilateral cases(%) Unilateral cases(%)
Unknown 17(45%) 21( 55%)
Steroid 23(74%) 8( 26%)
Alcohol 16(73%) 6( 27%)
Femur neck fracture 0( 0%) . 15(100%)
Trauma 6(46%) 7( 54%)
Caisson’s disease 0( 0%) 2(100%)
Total 62(51%) 59( 49%)

—471 -



6. oj&io|zt

A FAo] vdebd F x| /7L H4 2
Moy HIL 15302 HF 214 Yo ek, 374
Y ulgke] 4#(3%), 3~6714o] 154 (12%), 6
~97i o) 17 (14%), 9~127 Y] 143 (12%),

Table 5. Associated disorders in steroid treated
patients

Associated disorders Numbers of cases

1~2ule] 374 (31%), 2~31do] 138 (11%),3~
4do) 118 (9%), 4~10:de] 631 (5%), 10w e]
Aro] 4# (39%)0] itk (Table 7).

7. M8 WAl @3Ale] MYHEE

e WHA H49 2P EE Ficat stageR -§-
235192 (Table 11 #x), Ficat stage® X =
stage 09} stage 13l == G stage 117} 12
# (10%), transition stage 7} 17 21(14 %), stage 111
7} 3439 (29%), stage IV 7} 568 (47%) =2 F7|=k

Dermopathy 8
Pain over other joints 7 A<l L IV 717} 909 (76 %) 8] +-2-& B eH(T-
Head trauma 5 able 8).
Nephropathy 4 7 Ficat stageol| 412} ub flqlell o}& S3F o]t
Bronchial asthma 2 71708 Bl stage I19] 22 & 24l 3] FF of
Post chromophobe adenoma resection 1 Table 7. Duration of morbidity
Unknown 4
1 0,
Total 7 Duration Numbers of cases(%)
0~—3 months 4( 3%)
_ 0,
Table 6. Time interval between etiological factor 3—6 months 15(12%)
and appearance of symptom 6—9 months 17(14%)
— 9—12 months 14(12%)
Time interval between 0
Etiological factor etiological factor and 1—2 years 37(31%)
appearance of symptom 2—3 years 13(11%)
Steroid 1 year 7 months 3—4 years 11( 9%)
Femur neck fracture 1 year 9 months 4—10 years 6( 5%)
-Trauma 1 year 1 months Over 10 years 4( 3%)
Caisson’s disease 1 year 5 months Total 121(100%)
Table 8. Ficat stage of bone necrosis at first visit
Ficat stage Early stage . Late stage
Etiological factor I I Transition stage I v
Unknown 0 5 6 10 17
Steroid 0 3 5 6 17
Alcohol 0 1 2 6 13
Femur neck farcture 0 2 2 7 4
Trauma 0 1 2 5 5
Total 0 12 17 34 56
Table 9. Duration of morbidity at each ficat stage
. . Duration(months)
Etiological factor —
n Transition m v
Unknown 6 13 25 34
Steroid 6 8 15 20
Alcohol 6 9 15 21
Femur neck fracture 6 16 27 36
Trauma 7 14 21 32
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A7) 670 WA 7HEE Wl FAYo] ¥
2-51A] VElst oo transition stage®] 474 ®3l
B}l A= el ¥, steroid, alcohol, ix|F AY
4, Y4kl A A9 47 13744, 844, 974
4, 1604, 14 Yo]ox stage [llelAE %7
25704, 157049, 157449, 27704, 2170 9e1 92,
stage IVoll A= 27 34704, 20704, 21704, 30
A4y, 3271 Y= steroid 8} alcoholel]l 23 704
o} & dglel A B} F o|&r| ko] vl B2 AF
4 ¥.9c}(Table 9).

8. BAlM A

Ficat stage IToll4 & Yytd o2 o &5l v
Ao o]l FUHEHAA £ Ev¢Fol ¥
A5 A£7% 3o 334 FAellAe E294
7k AY geomd ohd FFe] dAdE £
A Bgid.

Transition stagedl| 4+ F29¢ F717F o 54
A H4 dFs FHE A7 cresent signg H g
o}, 48l AE HEFFHY H3le transition st-
aged] £73-¢ Holw 4 HYA| Folal £ &
2},

Stage IIldl4& dpH ez F&99 F7b7t o
S Fys WA o B FFHol oA A FH ol
A7 A e FT2] 4 (collapse) 7 A 2 £A
4 3goy sHdlAe dEEFTY P g
A F&odo] Frkel 899 AR FH ¢
Aahe] k] £ BYX 2¥d e ES
o] Frhe FHEx 2 F2 ol FdFel 4
AL N FFY FHAF AT £HE 2.

Stage IVl 4 5] T vldjEde] o5 4
AA L FEF7 Ao} AN Zx|ell A= o
F5F 2719 1/30A) 12H 58] HHo] F45]of
gl FHAFY £4le] Al FARA F
obx| 1 FFo] g £AE g2 6¥9 3=}
A vAEHEE AY glods nuiidos F&
de F7hak doewd A FEHF7E ASA Lol |

F5 AssE SAdd] FaED oAl £7LE R
et

9. HAlaHA

1) @8 N3 == 53

F 658 FAA AAlsle o] T HPE4 3
ol = AAr4EH-L 2o steroidol] 27t 3al
2} alcoholel] 2]3t 432 F=polA #F choleste-
rol, phospholipid, triglyceride 2] 7} 571§ £AR& »
At
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Table 10. Method of treatment

Method Numbers of cases
T. H R A
Cemented 102
Cementless 9
Drilling and fibular bone graft 27
Drilling 2
Sugioka operation 1
Total 141

2) AFAL 2H

*2Tc-MDP§ o] 88le] F 423 IhabollA 44
gl om o] F k2 o] 173 Het. TFAF £A A4
P A (cold spot)-& 193¢ bAoA = gle
= 363 9 aPBAAE FHELY F 4R
474 2.

3) chiEl® 3R 7IXM5 @Y g (intramedu-
Hary pressure) &%

Z 12q = 18nAA AAstg o a3
A F53 w4 AFALAF stage 1T o]4fe] A48 B
ol 9dY miH F 78dl4 FFAate] 30mm
Hg o]4to] A} A4 Q4 -5l (stress test)4]
43} 10mmHg o] 4 Tl sto] ST 2
# zRHAA AAAEANEY ok By,

4) =@ #UEY TY=E (intraosseous veno-
graphy)

FENet F43 FUT R4 AR E
bl @3 F53 whab4d b2 stage 11 of 4h2
£AE B4 9949 nRAF galdlA 2dA] F
4o dF 9 FUF 158 o4 23 F
+7W AR £3€ 29

10. X &

Z 1210 #AF 9BeHlAA T A3 E AY
ok, k249 A9 A F Fedle 141
Ao, =4 FFE e 1A AAREE 4
g A9t 1M1 2 sM gy TAFE R F
o] 4] = (drilling and bone graftjo] 27#, FTAFT %+
o] 2%, Sugioka +%& 14 48 3}¢cKTable 10).

¥

Al s ET FY¥4 A4 A 5F 304
50 Apojo] AL dhif LY HEE
3:1 W= 5:18 ol 4 Zukglcind e,

FFA o R WYsle WEL 34%cl4 80%7HA]
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Table 11. The stages of bone necrosis of the femoral head by Ficat

Stage Clinical features Radiographic signs

Early
0 Preclinical 0 ; 0
1 Preradiographic + Diffuse porosis, sclerosis, or cysts
I Before flattening of head or +

sequestrum formation

Transition Flattening, Cresent sign
Late
I Collapse +# Broken contour of head
Sequestrum
Joint space normal
IV Osteoarthritis H# Flattened controur
Decreased joint space
Collapse of head
B3zt whe} zpol 7k ot sl = oF 50 %A &} Hungerford §-& steroid 5o 7} 44%, wc}e
e U F7} 36%, Sl4e] 10%, Hlgge] 7% ww
A2kl A S 30HA A 50 Aol 7k 77 % ol L Y, Jacobs 52 we}-&Z 7} 39%, steroid =
did o] wy lEE oF 5118 dxpdl A Sk o 7F 31%, Yoldmo] 11%', D’Aubigne-& 8|4}
om FEAHgog YA WMEES1BE }E XL o] 30%, steroid%od7} 36%', Solomon-2- ster-
253 fAFsH o} oidEed 7} 44%, mc}eFErt 14% 2 Boshgl o
Aele el FT FE4 J4te wAlEE AY =W 7120 9)4te] 51%, e} F7t 38%, ste-
Al & = dodt roid 57} 17%, WdEd9go] 14% & R sty

1, Mayo Clinic®] 7% 2012 9]
o A" A2 ZE-E 4 3k A oF 5 %71 A

FF FHA 3ol AQlsidelar BIskgich
a8y £ ¥ Ay A agd As s
< ke 11135 95% o] el HEFF FHA 3
Apoll Slshgem 1972 e LY HH 8ol
ol Aoz WAt WAEs A ST 9

4, steroid $of, $F, }EARNAT, Heh5F,
A4 A3l (connective tissue disease) 50| K ILH]
o} $rovk e ofeiqh WHURLe]h 22 Bl
HghabA FHE A - A $ (idiopathic)dll 4 = oA
HEF FU4 AAE E 4 dnree,

Aol e ANTS TG A4 DA 0
9 o wauEE dAHEE AS EE )
o] 28%, steroid5ol7l 26%, zct-2F7F 18%,
#1249 (caisson’s disease}o] 29% o= I Ul
o 4 gl A7 382 31 %)= 7FA goke). 2

B o 5
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25 Aguch b F 9 oAk A3 wiE
7t o &kt

Al HEFF FEA A WAL 1926
Freund 7} of& Zatol] & A 3ko] w3 ol 4
& o] F olAl = A TS X7 Aejolct.
HA 7z 2agl UA7]AE B SolomonFe] o
F3l 2455} v FAA™ Phemister 529 ¥x
Ao A% Cruess 5-2] 2| ulzl A" Boettcher
o MG s oj4o g QI RS £
44 Kenzora52] accumulative cell stressel] 9|3}k
sick cell theory'" %o] ¢lt}. Hungerford 52 o]
ITF 784 FHAE dod + dE RN E ex-
traosseous arterial derangement, intraosseous ar-
terial derangement, intraosseous venous derange-
ment, extraosseous venous derangement, intraos-
seous extravascular derangement % 57}x &8 2&
YL FHA ke o] F Aol akrt Bise] o
oj vt o] 2 9lsled F472u 9} (bone marrow pre-
ssure) | F7}7} F3) 444 dQlofabi By,

HE T T4 A4 AP HAY AFAH T
w2} Ennecking 5V, Ficat%'?2 gulA| & B 53}
9.0 (Table 11), o] § Ak 3 228 Ax.22 4
£33k,

A2EE Ficat3el W& ol §3kd 2Aaigde



214 1218 2=}E 903 7} stage III, IVY] e
HEe shabrl WA AAdE Ay AdE
&S & + gt
G wbaloll A WE AR 9 A7 F o|F7E (du-
ration of morbidity)-& Patterson 5-& 187]4 u)u}o]
54%, 34 nlulo] 70% et Xu3igio™, 3 §
< A& 1NYAA A 2402 HF 2 57
Yol I 1 vlnube] 31%, 1~21de] 31% 5o 2
Bustgoen® AzxEe 79 1 vinte] 39%,
1~2e] 31% %2 7 53 $43}9ct. Z Ficat
stageol] 4] 2] W A<l & HF o|FAI S ¥
A B steroid 2} alcoholdl] &]7} A4 o}
Al &gt Hf-rrh HF o|Fr1zke] YT B
42 Ago] wel=HEe g 2ol

i dalsl FAb el apo] 9] Alzk 244 & ks

=
=
W

A

olN
>

S Hd 1 7Y, dEE JY
B 19 9 Helglond, fibe] 4lal

7t A o] g AL dE T A
Aefsk A3 Ao R 3 F4lol wasle] W}
e Ao A=A ol A A4 =}al At A
A dileg 4FAEAEs gt 3 5o vas
steroid 74 2] 39 23 3MY, &4 A4 1
1Y, e AF FHY A% 29 FHYRY A
1ge) 443h fApshsich.

HE 25 F¥A A4 Axke Y40 AP A
$ Hd 9 o)ghA 443 g wipd ddeow o
Aeko] Bolsht 2719l A% Aks k] F9)
4 E o] &3t FF 4} (bone scan), A4 E3F FA,
FY ¥} x4 < (arteriography), FW A 2%
(intraosseous venography), &< 74 9Hbone mar-
row pressure) 34 5| uhy o] Tkso] th 3}
A4 A4 FEY 34 £70) vehisl A6l AL
@4 FH22 o yEel o] §5m grpsnnn,

FFA4E BHY YRANE SR ke
Yol 4= = wyor AL *mTc- labeled
phosphate & o] &8 34b7h 7H4 del Agsw
olch. D’Ambrosia 52 T84 3)Ape] Wz
% 4§ TFol A UAY #4UL Ae o
A (cold spot) 0.2 JEhI} A|7te] ZmEle 3B
7 (reparative stage)7} 5wl 24 (hot spot) & & 1}
Ehdeh sheleh . A#}e) 34 " Tc-MDPE o
&t FFALE APsidosd ¥ 429 2=} 591
A A PAL 19448 TPl Fas o
364 ¢ A AE +H o2 Yepyte. Kundel,
Thickmann $& ZFA}E o] &3 T34 Frpe] 2
&2 oF 80% BFL M aLhg 0w, 2zle] A

S wkARA AR 524 F 4] £3 8 R 4
Aol AAd£AE 2yt

Ficat %3} Hungerford %-& ol &]& 7 8- (- =7}
ool st X EE Sccd] Al Adr
E Frel Flsl wake] Al E ZAlslY
(stress test) F<-7 Wjote] 30mmHg o] 4kl 74,
stress test4A] 10 mmHg o} 4] W9l F717F =
73-goll dEFFe FdA AALE AR 5+ U
3 ket AALES] AL & 124 3zt 18n
FAHAA FFANG 33 Y stress test-F 2|3 3}
Aul wiapAd 4 A stage [TH o} of 21881 99
o] iy F 29ld 4w WER AE4 71 0
S22 5% 4 9.

W A Feodgo ojsled Ficat 5, Hunger-
ford & 10cc®] ZAAE 5 F A=Y F+7
W2 FY4 2dAY] T4 479 158 F
73N AR7E de A$ dETF 524 4
£ A F Aok s ded Y AzxEL] A9
ahapA 4734 stage 112k o 1= 932 24
A el FA£AE 29t

HEFT FE4 I AREE BEA 2E,
T &%= (drilling), 3]2F o] 4% (cortical bone gr-
aft), 4F o]4 %, A EF% (osteotomy), {3+ (fus-
ion), A M{Z 43 % (hemiarthroplasty), L34
#] 2] 1< (total hip arthroplasty) 5o] Q). ZA-F
T, SAE R AE gL WY 25 F stage
I, Tl 4 F2 445} Hungerford 5-& stage
IT 3k=t 211 8ol A EHTES A48l oF 60%oll
A 49 AgPo] ukxFH et BT g om,
Springfield & stage I, Il 3xjollA Faj T+ ¢
S| AF o)A FE AAISke 0%l A HAEFT
ol olubs] 11 Sugioka® A2z 3 AF
% (transtrochanteric rotational osteotomy) & 77 %
F=joll A -7t AnkE Gt Baapgepe,
Zevk HaA7 Agse] A= 5 Taln st s
I dye] et Aole 1% A 43¢ =
A A23E 5& dAsof el AxLE} A
4 Ficat stage Il 2} transition stage 3=} 30 :i®}
AE 27804 TAFE P AT oj4%, 2¢
A EAFE, 1ddA Azt 3 38 4
A&t vimd £ AxE g9l stage I, IV
ghapol] el A -l Ax3Es AYEget.

4 £

AL 197214 195+ 1986 647k A2
Aea oz S4E ozl YA 4al
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HEF FU4 4 B3 12108 4oz
L VAR, A AR 8 AALAE Bl
25k e AEE A,

1

% % 73%).

3. ubdleleorr A9l Enje] 384 (31.4%) =
7}3F wkok 3 steroid 7} 31#(25.6 %), alcohole] 22
o (18.2%), sl F ¥ FAo| 154 (12.4%),9)
Aol 13# (10.7%), Aol 2@ o]},

4. Steroidoll 9J3F 7 9- steroid &-go|-f-2 = 3
F-Azto] 84, el H9 FEo) 7H, T 4ke]
S5#l, AAASto] 438 Foldr).

5. Steroid 5-8-% mad F-Fo| w4 w7z
o 7z HF 1 THE g HEE AN F
M ASE 19 94K, 949 AolE 19 1
A4, B4dal A49E 14 5480l de.

6. A FAel Uehd F WA Y o]Fs7L
AT 210 Yol g},

7. A& WA FI 419 23 JE& Ficat stage
117} 1221 (10%), transition stage 7} 17#] (14%),
stage 1117} 3432 (29%), stage IV 7} 563 (47%)
o] ic}.

8. FFAL £72 424 3= 591PAFT JA
193 2gdadl A FAs o 6 A
2 el wpabAd 2321 A stage 11 =} 43 6] A
B4 £ Bt

9. 47U 4L stage llo| 4 Bz} 94 F
7@ A Wele] 30mmHg o] A, stress test4] 10
mmHgo| 4 F472u gfo] F7H= e},

10. A=l B A 24 E2 stage [Io]4 &=
9#F 8ldlA 2AA FE2Y AFe F9
153Fo T T7R-oll9 AF4LAE BYc).

E-X
-
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