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Anterior Cruciate Ligament Double Bundle Reconstruction with Hamstring
Tendon Autografts - Technical Notes

Jin Hwan Ahn, M.D., Sang Hak Lee, M.D., Hyung Kwon Ahn, M.D., Hong Jae Kang, M.D.

Department of Orthopedic Surgery, Samsung Medical Center Sungkyunkwan
University School of Medicine, Seoul, Korea

Purpose: This article describes a double-bundle ACL reconstruction technique using a five-strand hamstring tendon autograft with
conventional anteromedial bundle reconstruction and additional posterclaterat bundle reconstiuctton.

Operative technique: For the tibial tunnel, the conventional single tunnel technique is performed and for the femoral tunnel, the
double tunnel technique is performed with the anteromedial and posterclateral bundle. After minimal notchplasty, the anteromedial
femoral tunnel is prepared with leaving one milimeter of posterior femoral cortex within the over-the-top, which is positioned at the
11-0" clock orientation for the right knee or at the 1-0’ clock position for the left knee. The posterolateral femoral tunnel that is locat-
ed 5 to 7 mm superior to the inner margin of the lateral meniscus anterior horn at 90° of flexion is prepared with the outside-in tech-
nique using a 4.5 cannulated reamer. The graft material for the double bundle reconstruction is made of the conventional four-strand
hamstring autograft in the anteromedial bundle and of a single-strand semitendinosus tendon in the posterolateral bundle. The antero-
medial bundle is fixed with using a rigid fix system on the femoral side and the posterolateral bundle is fixed to tie with the miniplate
from the outside femur. Then, with the knee in 10° to 20° of flexion, a bioabsorbable screw s simultaneousty applied to achieve tib-
1a] fixation with tensioning of both bundies.

Conclusion: A double bund!e reconstruction with five-strand hamstring autograft, which i¢ designed with a favorable conventional
anteromedial bundle and an additional posterolateral bundle to restore rotation stability, seemns to be a very effective method for the
treatment for ACL instabilities.

KEY WORDS: Anterior cruciate ligament, Double bundle reconstruction, Five-strand hamstring autograft
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Aol FolA X low Ago] Frigla o s R
A5e 74 20013 9¥EE JREF B9 rigid fix
systeme & ARH A} £3AE o} 43 At Ag ¢l
o A EE APt F ZAE A I,

BARE g AR Aol e FAes 65~95%%
FrelA] Bas)s ot 419 $5%e H¥el £
AR g A, AESe Hd P4, F 599
L 2 27 FA A oigt FAEEe] dol Qi
eI AT olEdt RAlE SEI e A€ F4
b= 2] g Bl'dS 104 Wikez sled A kA
38 Eole Wlot HEAA olF o ANEE
Fdt & Wy Ee]l dyHel AW sz 9w
01T SHAGE ol2igt WS AXNES Xol7}
e Bd &3, o479 FF W ¥ NS A
A 5 ZAAAR) YHEE ssAlel o) ARl iy 3
A @gke] oz}

ololl AAEL 57179l el 671he] 271 474
< olfsld A oh o= Bld 8% rigid fix
system o[-&8 7)EH FY I Agel By
¥ F22 b ouiside in WS F3lo] A ofF
v AAASg Lol S
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#4734 A 44 Ul g A (Arthroscopic
confirmation of ACL lesion) ¥ 3$%

29 A4 Qg AAEe) 33Fe e3E 4 ¥ AS
Aol A FFNE AL BRFEAC) Agsle 1 dAE
RgeR s, §3], o]y ZAAY KT-2000 #2 A&
A 73Z vld] 5 mm olde] Auk AR 2% ol
9] pivot shift et =4 A4 F24 8.4olxl,

EF A9F 2 ANF E2HE F5ta 71240 IR
H e Al S W oY 218 EF ¥l
52, Ae)F Eubf dibged ARl QXA K
M7 olg- 1) EdE 9% WA dEe] Al 7t
ZA s 2 Ak dEE 7 AE(intercondylar
notch) ##¢] F4g A 3% F ol A=F Bldd
T4 AAGsometric)ell YA RHE o Qdcf, AW
A7 Qu7h d3 24 HAG S5Ee) dol A F
< B P ¥ 3 A= el ¥2atElo] QA o
2E @¥(proberg o §3ie] A €9 et

o] ¥ MY ¥ FHdo|v T AT &¥ Tl U
ol disted A Ads] slel 3kcl, B3] A A <
™ 3 299 39 oF 85%0i W& Y AF %9
£ FURIEE QARE 8 AT A FHE 79
B2E Folol Tl {57, =27 9 AAE At 2%
slodo} hh, W& wHEY AF FRE A% BeEA0l

e WA At AN E WA dTE 17l ullFel
3R AL shesi BHER fAlslodol St A
|29 338 A9L all-inside, FHE: Y F4¥E
modified inside-out, AZ¥E= outside-in WHez
R, S HEY AF &8 =3 Y A4 o &
4 3 = 5, 349 5 sdel As A4
ABHNE Bolsl= @ alkinside WHE Fslof 23¢
S Aiee)

o} F thihg A% WA A 439 A f S
7T ZAA(tibial tubercle)dlld L 2 cm BAE <
5 cm £9 AME sla SR 7 Wz velsle] A
2 (pes anserinus)e] 4 AALE Q% F 24
%A (semitendinosus tendon)2® AZEE B9E
229 W& 7PdRAel(medial border)ols] £Aslod %}
Qe Amhg Avsta WAYAE FE UE 2Rl
Hx} Fulola Hot 9| odfzzo 2 BE] Halsln 1~3
Me] H4A(accessory tendon}d HhEA] B1ska 24
slofok PP o)ul H&AE HAREA dn ZAE AMHe
W okF FHZo] AL AL AMFSHA el A (index
finger)& ol8slod A HAYE ZAF2E 27 of¢%
(musculotendinous junction portion)7ha] &3] o
FzAoz2Re] el 2e dyeg (gracilis
tendom)= Felstel F82] # mlueixe 2E 8¢ ¥
73887 (tendon stripper)E ol83}ed A} wife} &
S 27 ol YRAAl ekl A}, ol WY R
Ze ey 2ol Aol uiziekzat wie] BE B
FHol|A Fulo)) B2 AelZ Hujgkel Ae] o)y} A
HES S A F 2 K9] Tukg it
At oA 8 Bl AvtzzE AgsA AAY F
2, N FAE o] &3] olF vl Fuld), AUF
thd o)F me Rokdouble looped)2Z 3] EF 4
71geE v A 7~9 mm, Hele < 100 mm
(HERE Bldoll 4402 ¥9e 30 mm, A el 943
g 291 30 mm, AF € el 9X1% 291 40 mm)
7} SA ek 292 olF el F widekidn vl 3
F 59+ No. 5 Ethibond(Ethicon, Somerville, NJ,
USA) B34S ol8sle] dAZdslm, ol4xde] HI B¢
(folding)sll No. 2 PDS(Ethicon, Somerville, NJ,
USA) 32AE A7 o] 408 Aol s F-94l
methylene-blueE FARF ¥ #H& FUL v LEA
Yol 7RIAE A = F No. 2 VieryiEthicon,
Somerviile, NJ, USA) E&@A=Z 4% <4 30 mm &
8 A5 2] o)A . _
F21& o Bk ©y gz gD FAs
3~4 mm, Zole % 70~80 mm (HHF eldol 44
2 59 20 mm, #2 JFo] AXg FH= 20 mm,

— 223 —



CHEI2HESIIR M9 A M 23 200593

ZE B el 4% 29 40 mm)7t = e vk
& ©d chtre] diE 59 R FEFE 47 No. 5
Ethibond 34 ol§sted dzghet. qhey 971 7ol
7t 25 cm oldeE FRE P W ARG @A
27149) ehg g T Aek(Fig, 1),

= A7 AE 49< (notchplasty)

AWE =gies JA7E sk, AF Edrle
Z HE A47l(motorized shaver)& AH4sie] A9&o
2 HERE AU E wf) R Aok Wbl F2E
Q 49 w23 AAY F, FAYS E@He
2 RARE ARG $2 FE7A Aokg $EE + v
AelE 2 B3 AFFA Aok sloll AFH 2o
burrg AHgsle] diEjF 2le] HEHe] F A dF=A
g 2agto g AAsln oiE oot b HAFe] B Kol
=% o= o} 2E AYEE A%t Burr 484 4
A (reverse) 22 slojof AAIEHAl WE AL 4 AUk,
=3} rhElefTte] ) # Ao RaAE QR =24 AR
o] AAsln digjat AEe Y AAl(over-the-top)el
AXE A H2Y 5 IA et

RBE Ed B¥E7]

He)E =29e B4 BARH Aok slell 455 4ER
=AY ACL tibial guide(Mitek, Norderstedt,
Germany) g AWE Z2HE Sslo] 4Ajisld 3329 5
AAE o] guide wired A4t 2F ede) ¥R
s} AX= 79 2(pes anserinus)® “d<d{superior
margin)®c} 1.5 cm %94 2E ZF(tibial tuber-
cle)?l Md(medial margin)olld 1 em 349 ghle
Beoz g} AR ] YR AF WY A9 AR
Wad(inner margin), W& 23 #3719 455 ¥

T T v T
R e
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incies DEvon oR P

] !lx;u_menx,tnlw
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Measurement dovics is not

SRR

Fig. 1. Preparation of five strand hamstring tendon autografts.
The anteromedial bundle is prepared with a four strand
double-looped hamstring autograft. The posterolateral
bundle is prepared with a single strand semitendinosus
tendon autograft and a miniplate with tying Ethibond.

4

1 Az} gdole]l 7 mn AW, zm, A9 AR el 3
F RaRo] Zag 2 aH) o Fuld FAHE V)
Fo.2 slo] B,

#A W guide wire?} vherd, €82E 80~90%
3 A7 YAAL guide wireF W% ARAA sl
F9) EAHEE, 114 T2 1A ez dgat 4E 9
AF 349 ZArlover-the-top)®] 5 mm 71 ¢l 9
)& T g AR Aok oF 3 mm 7He| A2, €
AL AA AA guide wire?t F919] W ZF3} FE0]
QoA 4 FES: Mol UEA| Hi=A] HRlsledof gt
t}, 2eF guide wireZd tiElFe] SAE R A4 AS
ele AN AF B 5 £ A%
g Ee) Fadel 52 ¢ I A A FE H
2E Sl o= eldg HEH i) ede ¥4 AAE
o] gz FAY, Fe A £34E T AlA =] g
B heEd diEF elde] v SR AXIsHA He,
ez &R HN)dl guide wirerl 4HJEA okghE
739 wHE guide wireE o]&slo] o4MHRI $iX]of wF
ZA] A} AJA ok gh}

AE gXell AHYH F5 AL v /% #3370
(cannulated reamer)& ¥ €38 ©Ex, &0)7
P4 NE B5E of 9 42 AHE 4R A=K F
Ao} el HFHE o|4AR FYUs HPLZ 3ol
Eldg el el ede] Aol AR F 2 € F
Eld ¥2k9) o] =7) ufFell 7R o]A7de) A7 ¥t
1~1.5 cm #L AR §3 FF7I(cannulated
reamer)E E1'd-& sHET),

Mn m

ol F g % dE Bl ¢E

HA AUl ks 3 oig) B9g ek AE HY
< %3l9] transtibial femoral guide® 32 W 4
32 FED(guide)?] ¥4 diElz BEe] Fb A
(over-the-top)®] 1141 22 1A] gl AXAAH 28
o} 5.5 mm Al Beath #-& 443t Beath &
transtibial femoral guide 4§28 ag AF<
(drilling) 3l ohelE #lote] #HF reg =] Eo| v
27 Bt AT Elklet F9% A3 diEEE 5% 4%
7l{cannulated rezmer)& Beath ¥& w&} #2 H2
Adsta, di=ElZe el'dg wHEy] A diEEe |
o] JF £ Az ghEo] E'de] X7} ol 3HY F
AH F, e 3 oig 5430 o | mm FAR @
o} e AL #slodol Aek(Fig. 2). ¥l o] A+
0] &g A AP 3 3F7](cannulat-
ed reamer)E o]&slo] 30 mm Hol9 B3L 7hEct
2 % 0.5 mm 22 Z AP (dilator)E ol £3)ed
ZAE 2 W= B19e 3 AA oAl EAY F Ux
#A&3ke) A7 H(7~9 mm)E TEr}. 2 F Beath
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AEe ElF 7 Yoz Pold}

F4& opg % diE BEE EY) Hs &34 90
E F% Aeelld oF yld odF 7o) BAE 5 W
d(inner margin)oi4l 2% oi=a WEAe] Gt 5~7
mm F-4oll w4 FA H(microfracture aws& ¢]$%}

Fig. 2. The femoral tunnel of anteromedial bundle is made with
a 1 mm smaller reamer than the femorat graft size. The
Beath pin is then pulled out, and the remained thin pos-
terior cortex should be conformed.

Fig. 3. (A) Arthroscopic view from the anterolateral portal of the
left knee shows the mark on the site of posteromedial tun-
nel made by a microfracture awl that is introduced theough
the anteromedial portal. (B) Schematic drawing of the
double femoral tunnel. The center of the posteromedial
bundle is made at the point on the LMP line 5 to 7 mm
superior to the edge of the joint cartilage. (AM, anterome-
dial wnnel; PL, posterolateral tunnei, LMP, inner margin
of the lateral meniscus posterior horn).

of ulgl E¥& 7k Fig. 3). o|F u=E =% =&
4 lateral epicondyle) ¥819l 3 cm 74k 3H 3|5
AHE slta slst z2e =g 3 APd(liotibial
band)€ 44 34 AANE 75t #EAE US4
T2 ARJ3 ¥ tibial guide (Linvatec, Largo, FL,
USA)E A% AR+2 4d-lsle] vl AN & 900l
AR F HEHF 25 43 R EHE outside in B
Yo Z guide wire® AUPcHFig. 4).

o] ¥ Rigid fix guide® W37 sl ARlstz o
Bld 2% A% B F8 HY(bieabsorbable cross
pinrg g FAE & Ut FF BT AT
guide wire?l % 1 cm 71 HolFl K9l guide
sheath® 4313k drilg o) 8ste] 09 EHde e
3 guide sheath® sl Fd] FAZHFig. 5). 4
AE ZAE H9dE FHslo] oiE Bldell Adsle] AokE
gr313, guide sheath ¢ K-S Adste] K-
74lo) wisl Blde] ARl A o el 313 uiE
El'dg guide wire7t Q2= 52 gl H2S
=2 Bl A9 B4 e B8l WA 905 g
< A3 B AXell A" guide wired vt 4.5
mm % #F7)(cannulated reamer){Smith &
Nephew. Andover. Massachusetts, USA)E E'dS
2HEc}(Fig. 6A).

5-7 mm
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HA F0F cpg A% diE] Eldell 2ol A 2
2(wire loop)S BRAUE 4dsle] BAE Bz F3 4
A 2t ol ¥ 7.0 mm #AU(dilator)E AYstedA
Beath & chA ARelol 4 F 24 2l (wire
loop) & 72T EI'dE At A chdg % dis Bd
£ Z3ld B3 AlA EokFig. 6B). ¥2i& g g
= Bide) AolE &3t Fuld yAaek 9 vk
9] dgl& EthibondE 2 holeZ THE miniplate(l.7
mm, 4 holes: SiryKer Leibenger, Freiberg,
Germany)€ oi-f3td FHAFIZ dEE Zold 24
tie eH(Fig. 1).

744 32l(wire loop)oll B Y bl o] &
R AEH AL AR 24 Tel(wire loop)E 3
& diE] Bda FE EldE Fslo] Folndchk olull mini-
plate’t A2 HEC} 5ol el A= AEAE =
Al gelghe} of F 724 ael{wire loop)dll €37 471
9] olFxe] THF ZHo] 7Y No. 2 PDS 2dAE
A7stn 24 22l(wire loop)E ZAE HYY ANE v

B Bl $olo] B3 vhoz 2U2%A Bob i)
Rigid fix bioabsorbable pin(length. 42 mm:

Fig. 5. The guide sheaths of Rigid fix system are inserted to the
lateral epicondylar area 1 cm above the guide wire of
the posterolateral femoral tunnel through a smali skin

incision.

Fig. 4. (A) The guide wire to create the posterolateral femoral tunnel is inserted by the outside-in technique. (B) The tibial guide
(Linvatec, Largo, FL, USA) with guide wire is seen from the outside.

Fig. 6.(A) The 4.5 cannulated reamer is passed through the guide wire. (B) The wire loop with wraping the IV(intravenous) line is

introduced from the tibial tunnel and this passes out of the anteromedial femoral tuanel. The simple wire loop is introduced

from the posterolateral femoral tunnel and it passes out the tibial tunnel. (AM, anteromedial femoral tunnel; PL, posterolateral

femoral tunnel; T, tibial tunnel).
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diameter, 3.3 mm: Rigid Fix, Ethicon, Mitek
Division. Norderstedt, Germany)S &% sheath ¢t
28 Alsted 8 F oS YA F YR Jlg W
F Juz] 9R5 2o e s ngtel diElF Bld
o] oA I F ZAE H'E gl oj4RAS I7HA
A EEeR o)F vhike B ©A AT gkl 13
A SBRES AW g FTAEA oA olF
(excursion) oJ5-g &Yt o] F HE Eddl
bicabsorbable screw guide pin& 4rsh €1'g Zoll
e} 9l ofF 18] Eell No. 5 Ethibond 234l ¢l
271 (tensioner}& AX|gct, F2Z chadell o173 No,
5 Ethibondst 37l 371& 15-20 Lbel ¥ 3
#e FlpHA (8L 10~205 2F A Al
guide ping webd Z2F el S48 379 44 F
& 44 UA-E(bioabsorbable interference screw)
< Argsled A 9 Feoid opik g Ao g,

I F olAE B s Wl A4 2 90 FF A
Kol A FLE 7)Aol FA) solok deb(Fig, 7). 3ES]
23Ho| o= lgFAo] Q7] wiEel o]AAg i
Ethibond @& BE d<h¥<ll screw 9 washerg
ol &3t post tieZ H748id

< F A%

IR 25 ¥ eREE A AP delE BE 2
e Yo}, BEZ FFo| 249 dizbA) o 29 T AW
3k, suction drain® AAY F, Continuous
Passive Motion22 05014 305 7kx 4ARK} <«

PR

Fig. 7. (A) The graft for the anteromedial bundle is seen anteriorly. The posterolateral bundle is observed with good tension on prob-

F1dARE B Al Fel sloll B B Alsgaly
£ F 2U9FE AYY 25 d&e B2V E AEeld
Aoz FEFS Frhslo] £ F 450l 90% +E2E
HENEF Wb B2V & F 4~6F 3¢ A9,
£ F Ui A AlE Rl Aeg S, 2% 2% ¥4
& FE 5F0) Yol Ay, & F 2NYYH
bicycling exercise, & ¥ 37WYRE] T9& L34,
£ ¥ o 3FRee =7 § e 258 Akl 8
M FRElE 25 52 831k

| &

Y IS A rpk YHEe] AESn oy
A2 ol oA E Eto] Ha glc}, AHAES] W
& A7t €37 57193 o) &% olF ok AW 4R AR
AAEE F2tod 7182 AW 42 Ao A gNA FoA5
chil AREe FoR wale) e HY gHe EE
A g4l 3¢ F 7 AT Aolet AR g, AE
a2 718 Y B e Adsilen diF Bd
AREFH F2F ke 43 olF B e AR
ok, RS ok 9% i Bd e ZEel st FUs
Al 114 Z2 14 3ol Z2F B'dE F3led gheol F
T F2S oS A3 oiE g2 outside-in WHE A
Fatct.

A AR AU AR A FoE g A
317 fsto] Thekt wSol Al ok, W AE U

ing at 90-degrees of knee flexion. (B) Postoperative radiographs in anteroposterior and lateral views shows the miniplate

(arrow) on lateral femoral condyle.
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e B3-S AgstA o FED 29 el B
O oRe] AE P s EdRe® aela 39 A
7 2709} dis] BT bge] AlSEo] Em Yx}
Mae €92 84%y QAFE Fel 2L 374 U o)F
ik AQEE &L ZET olF o= BdE A A
SBAe B4 JsE Audled B3 £ ¢ UAE A
2 3 et A Wy R TS U HEE
AHgstod o|F chibg Al A AEE Fol 2AFoZH
SV WY FTEYUN W gl AL gl AXA
A3e| 7Hsstgirt,

71EQ) Ak AR QA AZEZ HE BlddE 114 W
(+F €% 7)ol ghgel Fu el F2 485
o ol FWE chig Azl whgeldlcl. zu,
Loh €% Scopp §°"& AT AL Fslod Wi
E1ge 7189 114] Wikict 104] ko] whgo) F=
Ro| A} PR o} A Y £ F Ao
2 B3 sgicth, sAE ol AGEHQ) AF Arte] X o]
23 Alx o= A Azl A9 JlEg 83l
olHe Zeg A7 ). w=i ol o] AFSelA
ANZ chizt Fol% chle Adshe REHE gl
Alefslo) 3R A EAE ohizl £ Eao Ay
Azl A JlsE ¥HsY 5 JE AR JdEsct
SNSRI g, o)L obF oA7le] FE(graft
impingement), ©l47¢] dsl(graft failure), €129
B g FF AAAE] FA S AAEe dEFe vt
4ol slemz A7 4] Znrt oot HzpE] @
Y2 71E2) AFH RS o Aol FHAEQ) 9%
cht A7Eg A8sie] olelst FAIES F554 6]
ot AlE ek ]l 114) Wl S isomet-
ric point)?! ¥4 HAEE 1 mm 71 Axje) edS gt
ol ek o37)dl F2iF efd2 outside-in #WH2E
4.5 mm reamerd A3l JAS B)dE 7goldl ¥
gog rEo] Fo] 9 eld YA A dig] 2jFel) vt
4 3 94 A Bl heds Eold 3 ¥ AAAE
AV e 92 3o BAPE FolE AR A7

#2912 chike) 9xlo] dialAl ofe] 7hx) o)7de) glevk
B 2ol ot Agrre QNS ohgol tig A
WS IF0E S WY A% A ST PR £
e JEeR Y. Yasuda T8 vhikel ol
o patyel £ Soks AEeHQ) QTE Soel Fe%
chael $121% Agnisen ok <B4 90% 23 )
oA 1% dElsht duws it L9498 NFez
5~8 mm AUE FHo2 Ak Yagis'e Ba
AN U FA% Bdel ANE ol el s
Ao A% Qo chge] F40l dl=lE H3Htemplate)S

E3) vjg] ¢l4lg navigation system& Fstel 243t
ks Agslkact, A 4z QI A sl Ay
e B8 £HL stodelA dol 7] %2 AUt B
o AA| ke o YR AR 2 R Wt Qe
o2 A8 Y& ddslrle et ARES] B F
9% chike] §X| 2L 0= ZF oA diF 9
I WE 2% whdY F 379 ol 5~7 mm
g FAZ . oleldl HAlE A 5+ o
o] AU P 2 SR E o FTF 2 AP AEE
FAZ = o] X8 IA WY 5o wpE FBAEE 7
A U Aoy dAvisle} olzd dEF F|F 'l
fAxe] AAAE AVF ARIFE B3l A A 23
Ao 7tx2e} JlEE: F2EN IAE YUz Y
X E e Aol Fasle},

HE ofe] AAE: Al £347E o8¢ uiF Edey
o] it 34 A Endobuttond o] &3 mAdHS 4
3l e) ol o)Al 72] o7} e A+ 23 A
H o 9o} ofgrlr] EAEEC]l BirEm Qe
Endobuttong $st 2L FHW olF, Zeide &
7, d=ElF #Aa Endobuitontele) 3y =3 7H4
(interposition), W3} o)A &9 kol Ha] HojzjA 1
ol wet 33§50 WE FEdR o|4)7 AelellA
2 3 o] Yeiks “bungee effect”7h Bol Lol g
g ek AA-ge wh e AuF chie] dislE eld 2%
< Rigid fix systemell =3 AA F+4 1 2N 3273
Aget, ol oA o ARHY nPE Faled o479
FHYE FL F 9or o[HAe Eite] Hm uAHE A
A7t B2 e}, P AR (stiffness) I o) A 2=
7} oo 2o nRHo| Fol W MBo| st A
o] ek F9F vhite] 3AAE miniplated ¢4
tieZ B2 9 ¥ W Aged FoiF o
o] 7S+ UEFE g de] 4.5 mmE Fov Zojr) g}
A B4 8] o)A o] 71A3EF F AT oA BE
Aol2) 7 AR Eld B Fo] el HE A
o g A& "o}, '

7]
9] Aol °l 7712 Aghe] ek, oleigt AR} PE F
$istol ohdgt wbEe] Ago] AEI 9oy
Yasuda 5% Yagi $°"& Endobuitong A&E¢2E
A AN kg 2227 47t o) F wpitr 7ES] 7ol
(100~110 mm) 2o} FL2(80 mm) Holg AL ¢
R}, L £33 g Z wbek o]F 719 ALge)
7Vsstget. SR o] 7% o]AZin} eldAlele] Aozt
Bol F Eld-ol473A0)9] Xl Lelsk $ollA A%k
Endobuttonel 7kde AR e Eato} |47

A7k SN o4 o|F vk o4 ol 472 chik
17.
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+HY E Lol = gl AAEL] S AuS o
£ 8T 201100 mm)e] £33 e Agsled o]
A9 N 42 2231300k, Noyes $7'2 A¥¥H 3%
oo g e] AW AA dde 70%9 ¥
(strength)& 7FAIe Aoz B 3ledl AAEL #9
ZF ohitg A WA €2 vige] FEY H
{strength)2.2 A Hgdel 7]eid ez A8 Aot
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