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The Role of Absorbable Pins in the Treatment of Fractures

Moon Sang Chung, M.D., Sang Hoon Lee, M.D., Gang Sup Yoon, M.D.
and Jin Sup Yeom, M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University, Seoul, Korea

Since 1954 when the first biodegradable polymer, polyglycolic acid(PGA), was synthesized, many
different biodegradable and tissue-tolerant materials have been invested and studied for internal
fixation devices. The use of biodegradable materials for the internal fixation of fractures would
avoid the need for later removal of the implant. However, problems of a physical and chemical na-
ture have delayed the development of biodegradable implants applicable to fracture management.

The authors reviewed 17 cases in which the absorbable pins made of poly-p-dioxanone were used
for internal fixation at Seoul National University Hospital between December, 1987 and September,
1989, and report on 11 patients who had at least 6 months follow-up(average 9.1 months).

The results were graded as excellent(5 cases), good(4 cases), poor(0 case), and questionable(2
cases). In the 9 cases where the absorbable pins were used for internal fixation of the intraarticular
fractures or defects, satisfactory(excellent or good) results were obtained. In the 2 cases where the
absorbable pins were used for intramedullary nailing, the role of the pins was questionable. There
were no complications such as wound sinus formation, secondary displacement of the fragemts and
delayed union or nonunion.

Key Words: Absorbable pins, Internal fixation, Poly-p~dioxanone.
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Table 1. Case analyess

Asge‘; Diagnosis Comment Side Iﬁgi gﬁt (fn{) Ii)
15/M Fx, Mid. Phalanx, 3rd, Base Intraarticular Fx Lt 2 E 6
22/M Fx, Prox. Phalanx, Thumb Shaft Fx Lt *1 Q 7
14/M  Fx, Metacarpal Head, 3rd Intraarticular Fx Rt 3 G 6
8/F Congenital R-U Synostosis Osteotomy at Shaft Lt *2 Q 23
22/F Fx, Head, Radius Intraarticular Fx Lt 4 E 12
38/F Fx, Head, Radius Intraarticular Fx Lt 4 E 9
53/F Fx, Head, Radius Intraarticular Fx Lt 2 E 8
59/F Fx, Head, Radius Intraarticular Fx Lt 6 G 7
42/M Disl., Shoulder, Posterior, Old  Rev. Hill-Sachs Ls Rt 4 G 6
28/M Fx, Glenoid Intraarticular Fx Lt 3 G 7
26/M Fx, Glenoid Intraarticular Fx Lt 4 E 9

*:Intramedullary Nailing E:Excellent G:Good Q:Questionable Fx:fracture Ls:lesion

Rev.:reversed

Table 2. Site of internal fixation and results of
operation

Site Results Total
Exce- Good Poor Quest
llent ionable
Hand, Intr-
aarticular 1 0 0 2
Radial He-
ad, Intra- 3 1 0 0 4
articular
Shoulder,
Intraarti- 1 2 0 0 3
cular
Shafts 0 0 0 2 2
Total 5 4 0 2 11
4
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Table 3. Criteria for evaluation

No postoperative displacement
Limitation of motion:less than 10°
No pain
No postoperative displacement
Limitation of motion:less
than 30°
Pain:mild and intermittent
Postoperative displacement (+)
Limitation of motion:more
than 30°
Pain:more than good

Excellent

Good

Poor

Question-

able Purposes not attained
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FA 2 257 TH 34, 8TF FH 449,
AREZ BHY(Glenoid) Fd 28% FTHo &
9, A¥d 3% @7/ 13, A¥AY 83
ZZA% o] 14 AAd(Table 1, 2). 2 5 #H
W Fdoly A&o] 9oL, INF =Ho]
28 o] o] 2dldMe F&FFUW ZAHE(n
tramedullary nailing) E&3 o2 JF+4 ¥ &

ALH8-31 9l vk (Table 2).
2. #Edy ¥ ©y

+£24%e BAHLE F(Excellent), ¥ZT
(Good), ¥ Z(Poor), #7335 (Questionable) 2]
vl7t A2 U2 tH(Table 3). $32(Excellent)
v Fe¥ A9 g FHLF HYd &4
o] 10°ojjolr FFo] gle Aol ¥
(Good)= F&¥F FH7 glx BHEF B4
9] A4o] 30°clUoln] FFo] AHdun TEH



Q1 Afolx, EF(Poor)e S HY7
A #3EES U9 240 30 ool AY
%0 F9 A% A fold. £ FeEFHS
olFA R3d F4A WY 4L #HES
e 3¢ 9% E%(Questionable) 2 B 73
Atk

FREA 34 £ 2#9 #3dW A, F A
374 FHAZ 71A FAH} A 3FFA(meta-
carpal) SR SHANe 44 49 439
nEY w3 ZAIAE AU 19 YA S
IR FHAMNE F+3U 1A € (Intrame-
dullary nailing)ol| &4 TE A &g ov
ol AAt) 74 ZAut(Tension band wiring) &
A A3t BEY vy dRE Aoy, o
Z1M & We 94E€s 43 AL &
$1¢] B4 B % (Questionable) 0 2 B &3t}

18] A¥AH 83T FAFPdAMEe 837
Hgeo Yo AZ£ & AT A XL (Gel
foam) ¥ F44 W& o] Rdld A2 HY&
(Gap Arthroplasty) g A3l A AL
Z1dstgdoy, 32 $99 FHFPol A
i, ol FFA4 WY 8L B0l BVl
3le] WA B35 (Questionable) 02 EF 3t}

2EF 59 FHY FHY MR F54A
HE A4 48 F 33 e &5, 18 ¥358
25 9E g g 438 AU

Adde A7 FEFoA 9 Hill-Sachs
WHo o)l Fe nAH3] Y3l F54 A

A B

& AH4E 18 FHAETEAY Za0t U
Y32 EFHAY, 2UZT #49(Glenoid)
el g ALEE 238F 1de ¢4, 13E
42T HY9 AV Jdo] 32 BFEHY
o wex Hade #AIYW FHoU FAS
9] g Agd 3FANE FFolie T
8 9g d9g 4t

o] g AT REo FAHY ZTH F
F4 B AHEE 9EdME EF RS 9§
AF4E 48 F Uy, TR 45
I3 (Intramedullary nailing) & Z2Z o2 A}l4
g 2 Me E54 B 98 B3 >
ANt

3. gYs

dutHQ Fge FHFY, F54 AL
AFEE A9 A JlEAol bz $39 2
AHQ FHe H9Y polydioxanoned] o]
A4 +F ¥ A (wound sinus formation)®, &3
v EHAA LAE] A& AGdFHeld B&
g 59 ¥HFE TAEHA gt

4. =&

<Z&E# 1> Z4%X|#(middle phalanx)7|X
#3 (Fig. 1)

154 A2, &53F A& A 3FA7 29
d3 Z9ABHAA 90x e g s} Ay
3t A 22F HEAZN F EYd Yyt

Fig. 1. A.B. Anterior-posteior and lateral views of a 15 year old boy with fracture of the base ot
the middle phalanx. C.D. Anterior-posterior and oblique views of the same patient at postoperative 6

months show no displacement and good union.



Fig. 2. A.B.C. Anterior-posterior and lateral views and CT scan of a 22 year old female with 3

month old radial head fracture-dislocation.

Fig. 2. D.E. Anterior-posterior and lateral
views of the same patient at postoperative 6
months show accurate anatomical reduction and
satisfactory union.

gt WAL AAA Al 359 A Z(middle phal-
anx) o] 7]H o] AW u}z)Z 3 (chip fracture)
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ARFE 24 F44 e WuAH D &
Ad dArz=Ag E¢(repair) g &% 43
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<5 2> 2aF F8(Fig. 2)

NA AZE AR 224 ARE, 653 350
A Eolx B wWHdA FEdE d7E Jdd
I EF HEF 2047 FEA Nz 1A A
P ¥ SAAB(BHELEF)E ANPHAoY,
EZ0] A&HT BELT WA Aol ol
Edoz oldHUt A BA FHd 3d¢
EW9Ee F233E 107, F52F 100°, WA
10°, 3|9 A 45" o, FALAA BEAH] 50%
AW 2 TF FHE Q3 2 FFY ofgF
Aok o &wtoz HITd Ay AEG
F 479 F5A4 AL ol WA Agst
I AGANIIRG AU &F 204 %
= 2 §]#H(Prothera) AAARE 92 553
#4d ¢£5¢ AR F&F 12A97A
FA 20 AR dYe QUL FF:=
gen Bd &7 ¥WYe FIFF0, F&
23 135°, A 70°, A 90°2 A9 F
Foldth gate A A ANz mAE
dsx A

<3 3> diad M A(glenoid) =T
(Fig. 3)

264 SAE, 2918 Borl dolA F 2y
¢ FH2 A@de 5FE FAE YU
WAL 32 ABREY FZed 1x2cme =
Hol BAHY e A3} GFEQ 234 F#S
HA ool Ao #BAEY THol AU F



Fig. 3. A.B. Anterior-posterior view and CT scan of a 26 year old male with fracture of the anter-
ior inferior portion of the glenoid. Note the anterior inferior portion of the glenoid in Figure A. C. An-
terior-posterior view of the same patient at postoperative 9 months shows good cnotour of the glenoid.

3 A BEGE st B A3 $Eee
Aspe] #EAY 1/48 AUT AfH =4
of AUTh ABF 49 F54H ez |
I A3lT Velpeau bandage® 8314}l 6%
¥ 2E #F 58 AFslged, 9fEF
WAL A9 gy @3 &5 ¥HYe AN
oldler FF&= U
A

1954 d F54 F8A(polymer) 2 Hz
Z PGA (Polyglycolic acid) 7} &7 H 1}, o]
F gFFAdME FFAH B U A7
7F €343 AP oed, 1980d g FoiA A
Abeoretd 44 (Maxillofacial surgery)&oF 2
AYoal BoldlA] WIRHEE Algo] AlAEH
RA>EBEAD G o] EH ALl A
ZF7t3te FAA A ol FFA4 FEA
EL 99 F5A4 BEHAR ASHE EES
2, 1970d PGAE A 82 3§ Dexon®o] 7}1#
AA AEF HAR. B =84 AT F
=2 me A E<Q poly-p-dioxanone2 1962
W AL AMER s 19773 S YA PDS®
gte AEF F44 FHAE AZRFHAUL,
1981'd A& Al Aol ygoH?. 19859 F+A4
WA 71 F2E o) Edo) 713 WA A& o
ded, 1 A& L Ethipin®o] gt 1 3t th
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olE F54 WIAEY ALgd #F AN
R31E RBW, poly-p-dioxanoneg o]£&3 Uz
Aol i3 Hxe dFETIF 1983 Nieder-
dellmannd®el] o3 o]Fo|FHoy ol 3et
29 A AS-& oz, AP 949
X+ 1985d Rokkanen¥e] H 17} Hx=
A, 2289 £HAEHANAN F54 Hy B
HALE ol &3l MuAd g & YAy E
(Metallic AO device) 3} z}ol7t gl 3]
t}. 19863 Haas%'®& polydioxanoneE& ©]
£ F5o JyuAHe g dJYERIE FH
I, & & Wustner 53 & Polydioxanone
HE o83 o FHXNFEY Bd Y&
Ang Bu3tgch 1988 Becker’: 8%
Zdd)|, LozesE'9L 2] & 7](Odontoid process)
EH FF4 FEAE AL JuAS
A3 29y

AN FHANA ALH de F54
Edd e 3AA 8 (Polymer)$ Ceramics7}t
Ak WaHel A4 F A (Polymer)od =
PGA(Polyglycolic acid, Dexon®), PLA
(Polylactic acid), PLA/PGA Copolymer(Vicryl
®), poly-p-dioxanone(PDS®, Ethipin®)&o] <l
31, Ceramicso| = 4] 1 (Plaster of Paris, CaSO,
+2H,0), Argonite(CaCQO;, A-Whitlockite(Cas
(PO Eol lth o] o F54 EHL o}
UAer Wi 2ole ERE SFAAY A}
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Fig. 4. Poly-p-dioxanone(PDS) (from J.O. Hollinger et al.’®)

3} o] o] (Single Crystalline Sapphire, Al,O;) 7} H
& MiEoel Zgwtm 9t} olEF FHAE
£ X 5 poly-a-hydroxy polyestero] wj'® & xj)
F4 ERAR AMEHI e EdEY.

PGA (Polyglycolic acid)+ 19543 A& /AL
ol 1970@ 2 E Dexon®o|dly o|§o & A
E£3 AP, PGA9t PLA¢ Copolymere
°olg F B v 88 x4 T &
ggozN A8y A AAY FEITE
Bz g4 At ol Vieryl® £+ Polyglac-
tin®ol gl B Ate] AMEZ AFSEH T YTPY.
poly-para-dioxanone& PDS®gly AMEW 2
SALE ZgEA o™ p-dioxones F§ute
o] o3 XA =+ Diethylene glycole @&
e F A ol th(Fig. 4).

CeramicsZ 9| A 2] ZL(Plaster of Paris)«= 20
A7125H JIAER AEEHE BF=, AA
el A o] & ¥kgo] A g dA 785
ow 7lZo] HYsta tiFEr] W EFH
AAe Wzglo] 4A Ad, £25¥ & du=
FH g TEE FUL AT ASEAHY
A7 AP Foir},

Argonite, & CaCOs;(Porous calcium carbo-
nate) = genus Porities cloraldl X §718& A
Astd dojAe BFE=2A 140~160gme] 2
TE Ze EHogM,

A-Whitlockite ¥+ F-TCP(Tricalcium phos-
phate), & C;(PO,),= o] & WF3-0] Qi v w3
LA A F4EEE VA EF2A &
Ceramics®} ml37tA2 ZFx7l sicke @3
o] 9tk & Hu % 7% (Maximal Tensile
Strength, MTS) ¢} Adl 4=} = (Maximal Co-
mpressive Strength, MCS)7} 3|dAZ 3 {AF3}
A bk He Aoz YARUFD. wekA
olEFdL FH MIAYERE &5 1 ol
2 HEE2A A7) AP Folrp,

T4 EAL oA HZ JuAd A}
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£ 5+ A4A7 Single Crystalline a-Alumini-
um Oxide, & S ZAA AlFo]o](Single Cry-
stalline Sapphire)o]t}. o] B4 & AA 9 TR
AE7t AN Algeloje} g B, o)
v YEAA AL Mdd 2E 4EY B
oceram®o & A7 Eo] 9low, dFHog A
ZAA 7] aluminium oxideZd AL tlolojR=g
AR F 3GAH A (fire-polish) 3l TrET T
g,

F54 A5 AAN £ (Biodegra-
dation)”7]| 1 & AHEH, PGAE F& H|Eo]
A JheEE o 23 Glycolic acid2 £ &) € v}
M, o] Glycolic acidy= A¥lo g ula wj&=A
U E£v TCA cycleg E38 olitslegbrg R
He5®, PGAE H|Eol4d 7l5ie ol9dw
Carboxypeptidaselt} Nonspecific esterasecl] <]
3} FIe®,

PLA9 3% PGAS 2& faAHe Esfw
€2 ¢ A glon, @x AEEEd o3
g B ETHS®, PLAE HEolA J15&83E
o o]8 §4H(Lactic acid)e.2 B EF TCA
cycleg T3 olitzlgtiz RHCGED,

Polydioxanone 9 A] &44 E&vtee vy
Ayt glew”, 93 Jl5Es& 2 Diethlene
glycolZ2 RS AF"®, Ao} oz FHH
Wl &5 Ay TCA cycled] 9ol&] ojitzletsrz
3 @ ch(Fig. 5)™. 1 tAMIEY MPSHe
F=Ao 2 HuFHIYGD,

J4HA 54 WuYES e zhe
AHEA A, HHF 983 A d(Mechani-
cal property), B4 A AU JF54 (Biodegra-
dability), A& AZ3z ¥4 (Biocompatibili-
ty), vid] FYAel x4 (Ostecinductivity),
oAl 21Fe] fo)A (Easy contourability) S
o] Ut}

AA 4EA JAo) oM Hu AR A=
(Maximum Tensile Strength) = Z&%ou U



AlRo 2 ALS37] fsiA& 700MPac] ol
o] A& o] t}®, 7% (Strength) 7} 700MPao] &
Qd A, MRS Xagxr] 41 F&HBe
HG3 B=E 47 M UFE &3 ¥
SIHAIED®, 184, Hoeg A8 ¥ A fde
300~400MPaol® ®Et}. 1983 TuncsE&
&4 & (Elastic modulus)o] F31} §AMsfoF Y
AE 99 Tz4$FL HAIE = gdx
3ttt Fig. 62 R71x £33 483 43¢
A2 g Aoty PLAY PGAe 3% AW 9F

PDS
Hydrolysis l

DIETHYLENE GLYCOL

TCA Cyclel I

Co, + H,0O Urine, Feces

Fig. 5. Biodegradation of PDS

= (MTS)¥ 90~98MPa & Ry s 3 u*™,
polydioxanone & 450~700MPag R IEH I ¢l
t}? 2.2, Ceramicse] ZA-$ HUE gAY
I 3ld s Ho AAZ=(MTS)= 50~70MPa
ol ¢EHo P ERE AR E FU1 gle
Aoz QAT Y.

E4, 4y F4 A (Biodegradability)dl
& A¥EAY. AAW F59 ANA FHL
WIHE AAE A 23 &) agl7l 9
Bol, ol #utsle 53, 23 &4, v &, &
Z2 F&d $HFE A8SF 1, AT
£ @235 dded udh AN EFY F
A A And WuHd FutHe 224
ZE dugs el AgBERH®, 49 A
SH4A AojA x7dE TUEY AXG W
nAo] X Fol £&o] Hub, Alzte] At A
2% WxAe AAAHA =434 (Remodell-
ing)ol oy 2EH29 HEE Yo R
W edE TE4$FE YodAdY. wEbA
o AAQ YuAEL FTHAFY X7 F
% 3 =(Strength) & 7}AU, AZte] Aol
wel 7 Z=(Strength) & $AIHE Edo|H*
W), warZel S ol o 3Fo fFEHI

* MTS(MPa) + ELASTIC MODULUS(GPa)
MTS (MPa) EM (GPa)
STAINLESS STEEL
1000 — ° = 1000:
SARPNIRE . =
J - TITANIUM -
1+ + -
— + Tendon -
100 = + . PDS = 100’
3 CORTICAL BONE =
] NYLON i
_ n L
10 3 =10
] + L
| T
1 T T T T T T T T 1’
0 0.5 1.0 1.5 20 25 3.0 1756 3456 350

MTS/EM (%)

Fig. 6. Mechanical Properties of Bone, Tendon and Five Materials.(Data taken from some re-

ferences7,9, 18,20~22,26.28~30))

MTS :maximal tensile strength EM :elastic modulus MPa:megapascal GPa:gigapascal
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¢F 3o 113} (Consolidation) = 7] wj & H

370 B& 2EH2E A 3~6F7A
E ol Ax9 7% (Strength)& FAEF+ U
E o Yo EE F9 F Hevdg
FaF 27] 7 x(initial strength) &} {372t
< ggddg.

E =5 Al£-3 polydioxanoned E7A ¥
A 6FF 49%2] %7] 7%= (Original streng-
th) & #2130 6714 &3 F5ddn 23
HAowW®, PGAel A$ 234 20%9 Hx:
(Strength) & 21, 4~639) 80%2] 7 x(Str-
ength) & R+t B 25 QY. Ceramicse ¥
#7117 140 ol RAERGE OF FH &
Helo]l 2wtz Zpgurs t}(Table 4)7.
G ZdAA  Alglo)o](Single Crystalline Sap-
phire)¢] 7%= 4+3}/3 el (High oxidation state)
2AY 3oz AAHH FIE ZHIL AP
AAN &7 A9 gle Edoltp®,

A, W=Z A A (Biocompatibility) & 37}
A 88 2E Hojd Aoz HIUHIT Qs
.12,15,23)

YA, 2849 $5x%8(Osteoinductivity) ol
oix e, PLA AAeE ¥4 =53 (Ost-
eoinductivity)o] gl Aoz &aA Yoy,
19881 Schmitz5?»2 50:50 PLA/PGA Copo-
lymere 234 %98 (Osteogenic potential) &
ZhAl2 Aotz Bustg e, ol o] Random
Copolymer2] 4 vjgo] Mol M4 i
7 go} 9 M ¥ RA(anchorage)d) =&
o] 7] wjEolet 3ttt Ceramicsst TAEA
4] A}uto]o](Single Crystalline Sapphire)d] o
e BF]YA §5%9(Osteoinductivity) o]
Atde BExe o3 7AE §ld.

AlA, 73¢9 £o]4 (Easy Contourability)

=

L

Table 4. Usages in the orthopedic territory

1. Polymers:
-Suture Materials
-Internal Fixation Device
- As Carrier of Osteogenic Agents
(Provide Stability and Structure
as well)
2. Ceramics:
‘Bone Graft Substitute or Extender
(c/s Osteogenic Agents)
3. Sapphire:
-Internal Fixation Device
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o flojx & Ceramics?} @ Hold A
By glem®, ol o YEolg
(Mold)& WEoIA AZETF Qe AoE ¢
AA Utk =¥ O AATRAAE 2FE F
Ak s,

olg BA9 £xd tiA = (Table 4) &
A B =E80] HEHIL UAT oFAAA =
Y A dFHA 8L 27 @
Aty &4 vt 44 FAAE BY, o|lEL
A2 E 20d Jhrte] AAAHLE AlEH
o] oW YWnY 7|FEZE 1985EHEH A
E3=5o] AgEH1 k. FEAE A==
Wy 7o M doz e dHe] gl
£ Aoz JidEd. & 3714 7}54 2 Bone
morphogenic proteing T A = & 2 (Osteog-
enic agent) 8] &¥t#(Carrier) 2 2§41 & A&
ste Ao32A FEAEAAN 4% A4 B
o163 o2 AAAE Lol ZidHI AH.
%3 Dacron®o] Dexon®g HZE3t Q1% Q)
g2 Agstele A7 AgPFojhh.

Ceramics®] ¢ HUW JAFIAE=(MTS)e 2
A Hoy LE2F=(MCS)e 43819 (400~
500MPa)'®, AW JF7]3te] ¥|uxy Hu
A 2 2] £ o] A (Contourability) = &of|, o] 4]
ITtog A4 gle P AL FAE
E0A7E AARA ] ALgo] W AF7) o}
e FEHY dAoAT 53 HIAE B
F3 QounlnHnid B3 FYPA §x & (Ost-
eogenic agent)® A Al&se L5 AT
g HoFEg g,

G A AA A}yto]o](Single crystalline Sapphi-

o8
s

re)e X3 RoldAy 23FY Hof AYE
(Screw type dental implant) 24 953 A4

ARe BoaFy gon®, AYPe at o JoA
e ¥ 2332 AE3 Ho Utk AAH
Atgtoloje]l B9 A ARG dHol UAAY,
o] BtAAA A}o)o](Single Crystalline Sapp-
hire) & o] FAE ouAx FE3GHPTL B
:115]:11 gl]:}_l.z.n).

E =R 243 F+4 "o red
HLZL BEoud, AAZE FS F Ee 4F
=7 (Small Bony or Chondral Fracture) 249,
FA, £A, 51, 2FAY FHH 4, 8
T IF 2E, 2939 gAY =4, €949
I}y FHdoju &M T4, AS 4& EF
Atk B =8 naF biet go| £A, F
A, 8F TF, 4839 TEU SHANA ALE



FASAZE AR EAE LS 5 AAY

F2 19899 1¥€d) WA= AU EY
Bostman$o] B3 uld] o33, PLA-PGA
Copolymer2} Self-reinforced PGAE o] & 3}4
HE A7 3.2~4.5mm, #o] 50~70mme] H
& o]&3to 102#e ZF#d ZFE(Uni-or Bi-
malleolar)dl] WAL AP A3 & 1
A g3 Aol o] Aoz} A Ao,
T3 19883 Aol LozesEFL XE7] =3
(Odontoid Fracture)o] 3 (Cone)® %9 &
F4 WSS AMEIHATR RudPo.
olE F AREY B AEF JIAFELS
E=2dA A3 Ades AP FHF
g2 AoA, F54 WA AHE HS)
E 43 FAd=dA g8 & ¢ AA

FH HgFoRe FIFolU AZ9 HE
4] 2949 (Osteochondritis dissecans) & &
AReH, AAze Fe BH9 BH 1A}E
(Arthrodesis of small joints), VA 2+ Y
o] 247 1A (Intramedullary nailing) 8] &
FHo g ALE4ESF AAH.

B =2dA ALE3 EF44 "y F71FE
g7 &rd, AN o] Woze ¢uH(Compr-
ession)o] B7l%F 37l w2 et YA (Pr-
essure osteosynthesis)o] B R 3 Z o= ALE
5 13, A AR oK E FTH Atold
AZo] e A s AEEF g AA, o] B
o] F44 HEd 8 Afd 288 U2
A7)7kol 6~8F oUW E AL¥F glth
Ui, w372 #EE& F5(crossing) 3=
AN 1 HFHE g4 Es o S,
ttA® Bostmang 2 FEFFo] AF FAS
o nAged F44 US A A¢ Ao
WA Aag slgAe] &7 HEe & W
13 71FE ALY AL AL APO. A
A, e o] W YL HYPA| A 3}
v AL AHESs glon, A3 Zdel
© A%z AHS 8 gtk

poly-p-dioxanone® ] @A o] FHo 2, A
A AAgo] dg Fego] thElA olFAA &
23 4R wrl itk 19899 Mikeld 5™ 9]
Bl 93ld E7e A3uS #F3o PDS
g A4dste 2 Z3, 2.0mm3A7 9 polydi-
oxanoneH & FAZFNE dod|x ggkort,
3.2mm3 7 ¢] polydioxanone® & & 2739
=Y 3% (drill hole) & U A9 2L 9
T3 ZA4F AAE doFHdxn o A=
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Me o] Boko oA BiE glon, gog
Fol 4771 283 @Al

A, o137A ¥7A FFH o) FEIH
93, A& poly-p-dioxanone® Hul UZF=
(Maximum tensile strength) 7} Zo}r] @& A
Ed2E ¥es 294y & Fd9 JYuHd A}
£33 g3, ® Ad QA4 = (Maximum ten-
sile strength) 7} &1 zZ7] AAY F59 9
g WuAe] A (loosening) 7} L.7] W E®
FE&Bo|Y UYAIR 0 E A1 EE 7o E FHFE)
oA ZE, AWM AN Hzgd o
A ot A7 A ATE ulyl gloke Ao,

4 B

AAS L 19879 129 24U X E 19893 99
294714 A& YA poly-p-dioxanone
< AR FFH A& WaHes Y
Be 173%F 6/0¥oly, HF 9149 F4 s}
FHYE 118§ E48d b9 2o ZEL
At

FeA3de 94 (Excellent)53), %3 (Good)
4#), E%(Poor)0#, B¥A &% (Questionable)2
A2 G4 =HA

F%e T470 1A (Intramedullary nail-
ing) & HHoE AE3 289 FedTE
A BFoE ERHARL, FHW Fdou
Lo T4 HE AET AN E BF
F Ee 459 U5y 9 A998 98
Aot

ErA A8 AIEE A 2AE Mol
Aot £ E 23130 FHe HYY A4d H
3, B8%, =t polydioxanoneo] <3 X4
+& ¥ A (wound sinus formation) 5 ¢ FHZH

& 2ysA Wk

ot
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