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Abstract (J. Kor. Oral Maxillofac. Surg. 2009;35:451-458)

A CLINICAL STUDY OF BIODEGRADABLE PLATES AND SCREWS
IN ORAL AND MAXILLOFACIAL SURGERY

II-Kyu Kim, Seung-Hoon Park, Keum-Soo Jang, Jung-Eun Yang, Jae-Won Jang, Balaraman Sasikala
Department of Oral and Maxillofacial surgery, Department of Dentistry, College of Medicine, In-Ha University

Metadllic bone plates and screws have been commonly used in oral and maxillofacial surgery for interna fixation. However, there are several disad-
vantages such as atrophy of cortical bone inherent to excessive rigid fixation systems, growth disturbance in growing individual, allergy reaction,
interference with radiographic imaging, palpability, thermal sensitibity and the need for subsequent removal.

To overcome these disadvantages and avoid additional surgery of removal of plates and screws, there have been many studies of biodegradable
plates and screws. But, It also has complication such as foreign body reactions.

We have undertaken a clinical and retrospective study on 140 patients in Dept. of Oral and Maxillofacia Surgery, Inha University Hospital from

February 2006 to March 2009.

The purpose of this study is to report the clinical cases and review of the literatures with biodegradable plates and screws. And we concluded fol-

lowing results.

1. 6 cases(3.4%) of the 177 operation sites(140 patients) experienced complications. 1 case(0.6%) was a failure of initia fixation, 1 case(0.6%) was
apostoperative infection, 4 cases(2.3%) were inflammations or foreign body reaction.
2. Postoperative infections, inflammations and foreign body reactions were completely recovered with incision and drainage, supporative care with

antibiotic coverage and removal of biodegradable plates.

3. Biodegradable plates and screws provide acceptable rigidity and stability clinically. But, long-term observation is required for the tissue reactions
around the biodegradable plates and screws because of long resorption periods of the biodegradable materials.

Key words: Biodegradable plate and screw, Infection, Inflammation and foreign body reaction
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A E5H LA ARE P 3 o] gHE AL
polyglycolic acid(PGA), polylactic acid(PLA), polydioxanone-
sulfate(PDS) o} o] S ¢] A o] m, therst EFo) WA &
FA ZARIL LA YA @A AR E I gl th(Table 1).

ol 5 & A A5 L-polylactic acid(L-PLA), D,L-polylactic
acid(DL-PLA)<} trimethylene carbonateZ 4 ¥ INION
CPS(Inion Ltd, Finland)¢] oFotm 4 3} o WA %o 9

AL Zdo U AN Aot A 2T 93 Iy
Z 2/ Y Ed 728 524 & vlo ok
I. 7 CHAF 3 B
1LoT Y
200613 29 XE 20099 3Y7FA] E o] Qe 17 of
AW FG9 ZH g A uA & A F A S5
TARS AEE 1409 s Ao 1777 5 RS e

2 ¥ 24S ARFAT F4H TYRORE L-
polylactic acid(L-PLA), D,L-polylactic acid(DL-PLA)$}
trimethylene carbonateZ 4 ¥ INION CPS(Inion Ltd,

Finland) £ A}-&3}9)

Table 1. Composition of biodegradable plates and screws.
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Manufacture

Chemical composition

LactoSorb (Lorenz, USA)

RapidSorb (Synthes, switzerland)

Biosorb FX (Bionx Inc, Finland)

MacroPore (MacroPore Biosurgery Inc, USA)
PolyMax (Synthes, switzerland)

1.5mm Inion CPS baby system (Inion Ltd, Finland)
1.5t0 2.5mm Inion CPS system (Inion Ltd, Finland)
Delta System (Stryker Leibinger, USA)

Resorb X (Martin, Germany)

82% L-PLA, 18% PGA

85% L-PLA, 15% PGA

70% L-PLA, 30% DL-PLA

70% L-PLA, 30% DL-PLA

70% L-PLA, 30% DL-PLA

82% L-PLA, 12% PGA, 6% TMC

L-PLA, DL-PLA, TMC - percentage vary according to plate application
85% L-PLA, 10% PGA with 5% DL-PLA

100% DL-PLA

L-PLA: L-polylactic acid, DL-PLA: D,L-polylactic acid, PGA: polyglycalic acid, TMC: trimethylene carbonate
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1149, o 4= 267 o] Ytk HF Lol = 30IME FEE T 2. gz =2
= 20th 7} 71 @k tH(Table 2).

Y Fe e T 2HOE LeFort | F At 4 = T x7] 1A A g e & stk AFF =4 A
of Ab&ek A7t 48, ol F A& Sl AR ATt & 3 5UA Y Fol #E o AU B ulse Al
187, LeFort | & A0& 3} ol ® AF&o] B AL 5 FAD BF EF 94 2 P A 2 w990
871 78 Sl oH(Table 3). AR L FAGAT, & F 2UA A2 w3 sl Heby ¥

T Ot g A e FUIE o R 4 79 Bdg ol gate] st Fod AHE UL AA
= 17759 22 B R st A =4 499, = 7hA] Sl & nhek e S AEH A o gtoh(Fig. 1).

AR =4 129, 73 =4 189, 7 st =4 29, 4 = 5 9ol B 1H = atot +4R = AR &
FRo $24% 2ho) 198, JE o BAR Fho) 18,  F EI R A woPR 7L AN BFOE Qe &
ZA -9} §-2H8 o) 37, Y FR9k AF &R FHo| T 20 9A Bdol WelQ g Fael x2W 7Y U
g, etz ehoby =4 o] 57 Sith(Tabled). AL stUE Al A 8 A THFig. 2).

A F TRB AAH Fool g Fa 24

. EHE YME o dF kol & 5 50, i€, 10K, 157 Aol 7}

ZF 1A 5 447 B ST £ F e FEF919

SIS F 1409 9 1777 & -9 T 63(3.4%)1 A T TS FAE YLD A= & -5 4T
Asdom, 27 14 A7t 18 (0.6%), =F ZHel 1 24 gxson, & S oldA 95 whdo] #EE 9
(0.6%), 9% 2 o] B uk-go] 47(23%)0 M BT L aet $AR ZH BT AvteA] BA TFEA @
o|F sfot AF R THAN AW 27 A A & 1A YA § ANk 7 AT A U (Fig. 3), ol
1506%) < AT E v, 24 fHol 24 2F APd 21 A Ko} 2A S F0g F, W 95 0
& HEH A g stoH(Tabled) <ol HEHATHFg 4). =5 LWUHLA 95 w0 &

g ol shet 748 2 A2 AR AAN ABE 2
Table 2. Distribution of Sex and Age. Table 3. Classification of the type of surgery.
Age Male Female Total Type of surgery Number Complication
0~10 3 0 3 LeFort | osteotomy 11 1
11~20 25 8 33 Genioplasty 25 0
21~ 30 42 7 49 Open reduction and internal fixation 141 5
31~ 40 17 3 20 of maxillofacial bone
41 ~ 50 20 6 26 Total 177 6
51 ~ 60 5 2 7
61 ~ 70 2 0 2
Total 114 26 140
Table 4. Classification of the fracture site. Table 5. Data of complication patients.
Fracturestg Number Patient A% sex Indication Complication
Mn.symphysis 49 (years)
Mn.body 12 1 51 F  RtMn.parasymphysisfx.  Failure of
Mn.angle 18 initial fixation
Mn.subcondyle 2 2 66 M Lt.Mn.Angle fx Infection
Mn.symphysis & Mn.angle 19 3 25 M Lt.Mn.Anglefx. Inflammation
Mn.symphysis & Mn.body 1 4 36 F Lt.Mn.Anglefx. Inflammation
Mn.body & Mn.angle 3 5 34 M Rt.Mn.parasymphysisfx. Inflammation
Mn.symphysis & subcondyle 2 6 21 F CII malocclusion Inflammation
Mx. & orbital wall 5 Rt.: right, Lt.: left, Mn.: mandible, fx.: fracture
Total 111

Mx.: maxilla, Mn.: mandible
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A AA A3 ol & kg A 54 45 wkso] BRE S olH g & A AT Hkgolu Aol A 5 =
thH(Fig. 5). €5 1570 A A5 3ol #2E o = LeFort| BE AN g gE, FAA TS S AR AAE
T ATE SUE I 9 QU RES FAR WY T 2H u S, B frgolu Y e E oE A
A Sz 24 GA A3 A st Ao R e & flol s 3 EH A

Fig. 2. Photographs show exposure of biodegradable plate and removed screw after 2 months postoperatively.

Fig. 3. Photographs show swelling on operation site and incomplete resorption of screw after 9 months postoperatively.
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Fig. 4. Histological specimen from the mandibular angle show congestion in blood vessels, hyperplasia of squamous epitheli-
um and infiltration of many inflammatory cells after 9 months postoperatively(H&E, A: X12.5, B: X40).

Fig. 5. Histological specimen from mandibular angle shows foreign body reaction with giant cells after 11 months postopera-

tively(H&E, At X100, B: X200).

7 ohol oo BRI A £EA B 1AL
98] HEFOE AL F& TR W] FE AEF oI
gk 2 e 240 o8 BHe AU Qo of
2 Bgal, F5B AAS AT oA £22 W] 9
o, ol A8 A F4Y TRl thF AT IL T o
Fold gk ol % AA FHAH BH ol gAY 2L
HAG Bk HA L B FsH AR F FF B

AA S5 28T AEE 7P 48 o891 &=
71 polyglycolic acid(PGA), polylactic acid(PLA), polydiox-
anone-sulfate(PDS) ¢} o] & ¢] F Al olth. ol & & & 473
TEA sEE AAW S AF 2 7k el Aol st

WA Al AR T o] I oM B T2 A
AR AEAE A =, ol & Zaf b= s
3 (mecrophage) 5ol ¢lal &4 == #A¥ & &
StehA 2 24 E A8 EH S5k ol g A &
97t 7438 ZastA = A S5 AR 25 &
o} 79 A9 #af AHE FF 27 28 FA X5
= ihgo] wFE gl

PGAE ©etdt 244 F A = 24 o] 3 (glasstransi-
tion temperature)2 36°C ©] 17, == (melting point)S 224-
226 Colt}. wetr B gujol= &R Fon, 7
E7h v Aoty 65 AE A AR A el A 1d
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