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Abstract : The application of metallic plates and screws for internal bone fixation is accepted
with disadvantages, such as the bone atrophy from stress, and the ionization of metal. Because of
these disadvantages, we usually remove the devices six months after the first operation. To
substitute the metallic materials, we have developed new resorbable osteosynthesis systems for
maxillofacial surgery.

Polyglycolide (PGA), polylactide (PLA) and polydioxanone (PDS) are biodegradable substances
used for surgical materials and PLA is considered the most suitable for bone fixation because it is
the strongest. PLA are made from lactic acid polymers. Poly-L-lactide (PLLA) materials, such as
SR-PLLA, As-polymerized PLLA and High-strength PLLA, are used clinically. Our High-strength
PLLA material has lower molecular weight and crystallinity but it is stronger than the other PLLA
materials.

We treated 51 patients with mandible fractures and other oral diseases, using High-strength
PLLA plates or screws. Follow-up studies were done by clinical, radiographic and laboratory
examinations. After passing more than 2 years following operation, in 13 of the 20 cases the plates
were palpable through soft tissue. However, the healing of the bone wound was uneventful in
every case through our follow up period. These results lead us to conclude that our PLLA
osteosynthesis system can be considered safe and useful for internal fixation in maxillofacial
surgery.

Key words : Biodegradable material, Maxillofacial surgery, PLLA, Bone fixation, Fracture
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Fig.1. Disadvantages of metallic osteosynthesis
systems.
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Fig.2. The titanium concentration values in the
periosteum on the materials, normal
periosteum and oral mucosa.
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Table 1. Some “short-term” medical applications of degradable polymetric biomaterials®

Application

Comments

Sutures
human medicine.

Drug delivery

devices polymers.

Orthopedic fixation
devices

Adhesion prevention

Temporary vascular

grafts and stents major concern.

The earliest, successful application of synthetic, degradable polymers in

One of the most widely investigated medical applications for degradable

Requires polymers of exceptionally high mechanical strength and stiffness.

Requires polymers that can form soft membranes or films.

Only investigational devices are presently available. Blood copatibility is a
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Table 2. Physical properties of three PLLA materials

Bending strength

Crystallinity Molecular weight

(MPa) (%) (X 10" daltons)
Forged PLLA 250 40~45 20
SR-PLLA 200~300 75~85 40~70
As-Polymerized PLLA 45~83 70 100
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Fig. 3. Change in molecular weight and bending

strength with time of PLLA materials in
vitro (In PBS).

Table 4. Results of operative findings

Table 3. Indications for osteosynthesis with PLLA
plates and screws

No. of patients

Fractures 24

Fixation of cortical bone 13
of the ilium

Osteotomies of the mandible 10

Others 4

Total 517

"35 men and 16 women with a mean age of 27.4 years

Plate case Screw case
The average number of plates or screws a site 1.98~ 3.357"
The period of intermaxillary fixation
Average (days) 18.2 13.9
Range (days) 6-42 7-20

"95 plates/48 sites “*67 screws/20 sites

Fig. 4. PLLA osteosynthesis system.
a : Plate type
b : Screw type
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Table 5. Results of clinical examination (1)

filn Fimt

Postoperative period (months)

No. of patients

1 3 6 12 >24

Fixation

Excellent 32 35 29 39 17

Good 1 2 2 2 0

Fair 1 0

Poor 0 0 0 0

Unavailable 1 0 3

Total 37 38 32 41 20
Symptoms of local
inflammation

Yes 10 2 1 4 3

No 27 35 31 37 17

Unavailable 0 1 0 0 0

Total 37 38 32 41 20
Table 6. Results of clinical examination ( 2)

. Postoperative period (months)
No. of patients
1 3 6 12 >24

Detection of PLLA
materials by palpation

Yes 10 7 11 18 13

No 25 29 21 23

Unavailable 2 2 0 0 2

Total 37 38 32 41 20
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Table 7. Results of radiographic examination

Postoperative period (months)

No. of cases

0.5 3 6 12 >24

Dislocation of bone

fragments

Yes 3 0 0 0 0

No 36 30 28 37 18

Unavailable 0 1 2 0 0

Total 39 31 30 37 18
Healing of bone wounds

Excellent 5 15 33 18

Good 8 12

Fair 5 1 0

Poor 12 0 0

Unavailable 1 2 0

Total 31 30 37 18

C

Fig. 6. Progress of a 23-year-old man with the mandibular fracture (1).
a: Preoperative findings
b. Findings at the operation (the left canine region)
c : Findings at the operation (the right molar region)
d:Findings at 3 years postoperatively
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C

Fig. 6. Progress of a 23-year-old man with the mandibular fracture (2 ).

a: Preoperative radiographic findings

b : Radiographic findings at 6 months postoperatively
¢ : Radiographic findings at 1 year postoperatively
d : Radiographic findings at 3 years postoperatively
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Fig. 7. Forged PLLA (Fixsorb®-MX)
osteosynthesis system.
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Fig. 8. HA/PLLA osteosynthesis system for
maxillofacial surgery.
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