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Comparison of resorbable plates and titanium plates for fixation stability
of combined mandibular symphysis and angle fractures
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Abstract (J Korean Assoc Oral Maxillofac Surg 2014;40:285-290)

Objectives: We compared resorbable plates with titanium plates for treatment of combined mandibular angle and symphyseal fractures.

Materials and Methods: Patients with mandibular angle and symphysis fractures were divided into two groups. The control (T) group received tita-
nium plates while the experimental (R) group received resorbable plates. All procedures were carried out under general anesthesia using standard surgi-
cal techniques. We compared the frequency of wound dehiscence, development of infection, malocclusion, malunion, screw breakage, and any other
technical difficulties between the two groups.

Results: Thirteen patients were included in the R group, where 39 resorbable plates were applied. The T group consisted of 16 patients who received
48 titanium plates. The mean age in the R and T groups was 28.29 and 24.23 years, respectively. Primary healing of the fractured mandible was ob-
tained in all patients in both groups. Postoperative complications were minor and transient. Moreover, there were no significant differences in the rates
of various complications between the two groups. Breakage of 3 screws during the perioperative period was seen in the R group, while no screws or

plates were broken in the T group.

Conclusion: Resorbable plates can be used to stabilize combined mandibular angle and symphysis fractures.
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I. Introduction

Mandible fractures are very common injuries to the facial
skeleton'”. Titanium plates have been used for over two
decades to achieve internal rigid fixation of mandibular frac-
tures. Many advantages such as bio-compatibility, rigidity,
ease of application, and few reported complications have
achieved reliable results’. Titanium plates, however, may re-
quire additional surgery for removal’.

One advantage of a resorbable plating system over a con-
ventional titanium plating system is that resorbable plates do
not require subsequent removal, and thus a second surgery is
not needed’.
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However, they have less strength than metallic plates’. Un-
like titanium plating systems, resorbable plating systems have
not been used on a large scale for the fixation of mandibular
fractures.

Although studies have evaluated the efficacy of resorbable
plating on isolated mandibular angle and symphysis frac-
tures7'9, no studies have specifically evaluated the effective-
ness of a resorbable plating system in the treatment of com-
bined angle and symphysis fractures.

The purpose of this study was to compare the resorbable
plating system with the conventional titanium plating system
for treatment of combined fractures in the mandibular angle
and symphysis in terms of fracture union, restoration of func-
tion, frequency of complications, and specific technical chal-

lenges.

Il. Materials and Methods

This study was conducted at the oral and maxillofacial sur-
gery department of Gachon University Gil Medical Center,
Incheon between January 2011 and December 2012. Based
on the retrospective observational nature of the study and the
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exclusion of private personal information of protected health
information from the data set, this study was exempt from
institutional review board’s review.

Patients with combined fractures of the mandibular angle
and symphysis were included, while patients with contraindi-
cations to general anesthesia, comminuted fractures, metabol-
ic bone disorders, or pathologic fractures were excluded. The
data recorded included patient gender, age, etiology, state of
bone union, and various complications.

We evaluated radiographs with respect to the condition of
the reduction, dislocation, and fracture union. Panoramic X-
ray views and computed tomography scans were carried out
along with the baseline investigations.

The surgery was carried out by the same surgical team and
the operation technique was the same for most patients. After

access and identification of the fracture, fixation of the bone
segments was obtained through two 4-hole miniplates on the
symphysis area and a single 4-hole miniplate on the angle
area, as described in Champy et al.'’.(Figs. 1, 2) Intermaxil-
lary fixation (IMF) using an arch bar or a skeletal anchorage
system was carried out in both groups. After surgery, patients
were admitted to the ward facilities for two or three days
on average. Follow-up visits were carried out at 1 week, 2
weeks, 1 month, and 3 months after surgery with periodic
panoramic X-ray views.(Figs. 3, 4) The occurrence of com-
plications was evaluated by clinical assessment.

The primary variables for this comparative analysis are the
union of the fracture and return to normal function. Second-
ary variables included the incidence of complications such as
infection, soft tissue dehiscence, screw fracture rates, opera-

Fig. 1. Placement of titanium plates and screws in symphysis (A) and angle area (B).
Ho-Yong Lim et al: Comparison of resorbable plates and titanium plates for fixation stability of combined mandibular symphysis and angle fractures. J Korean Assoc Oral Maxillofac Surg

2014

Fig. 2. Placement of resorbable plates and screws in symphysis (A) and angle area (B).
Ho-Yong Lim et al: Comparison of resorbable plates and titanium plates for fixation stability of combined mandibular symphysis and angle fractures. J Korean Assoc Oral Maxillofac Surg

2014
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Fig. 3. Postoperative panoramic view of titanium plate and screw
placement.

Ho-Yong Lim et al: Comparison of resorbable plates and titanium plates for fixation
stability of combined mandibular symphysis and angle fractures. J Korean Assoc Oral
Maxillofac Surg 2014

Fig. 4. Postoperative panoramic view of resorbable plate and
screw placement.

Ho-Yong Lim et al: Comparison of resorbable plates and titanium plates for fixation
stability of combined mandibular symphysis and angle fractures. J Korean Assoc Oral
Maxillofac Surg 2014

tive time, and specific technical challenges.
The data were analyzed using statistical software (SPSS
Statistics version 17.0; SPSS Inc., Chicago, IL, USA). A P-

value of <0.05 was considered significant.

lll. Results

Thirteen patients were in the experimental (R) group,
where 39 resorbable plates (Inion CPS system [Inion Ltd,
Tampere, Finland] and Biosorb FX system [Linvatec Bioma-
terial Ltd, Tampere, Finland]) were utilized.

The control (T) group consisted of 16 patients who re-
ceived 48 titanium plates (Osteo-fit [GSSEM, Seoul, Korea]
and Synthes [Synthes, Paoli, PA, USA]). The overall mean
age was 25.78 years. The mean age in the R and T groups
was 24.23%£6.87 years and 28.29x£12.91 years, respectively.
Patient demographic data are shown in Table 1.

In the T group, falls were the leading mechanism of injury
(62.5%), followed by interpersonal assaults (37.5%) and
traffic accidents (0%). In the R group, interpersonal assault

Comparison of resorbable plates and titanium plates

Table 1. Baseline comparison of both groups

Variable Group T Group R
Patients 16 13
Sex (male : female) 15:1 12:1
Age (yr) 28.29+12.91 24.23+6.87
Plate used 48 39
Screw used 192 166
SAS : arch bar 6:10 6:6

(T: control, R: experimental, SAS: skeletal anchorage system)

Values are presented as number or mean+standard deviation.

Ho-Yong Lim et al: Comparison of resorbable plates and titanium plates for fixation
stability of combined mandibular symphysis and angle fractures. J Korean Assoc Oral
Maxillofac Surg 2014

Table 2. Comparison of trauma etiology between groups

Etiology Group T Group R
Fall 10 (62.5) 5(38.5)
Interpersonal assault 6 (37.5) 7 (53.8)
Traffic accident 0(0.0) 1(7.7)

(T: control, R: experimental)

Values are presented as number (%).

Ho-Yong Lim et al: Comparison of resorbable plates and titanium plates for fixation
stability of combined mandibular symphysis and angle fractures. J Korean Assoc Oral
Maxillofac Surg 2014

(53.8%) was the leading mechanism of injury, followed by
falls (38.5%) and traffic accidents (7.7%).(Table 2)

Nonunion or malunion were not observed in any fracture
site on radiography and clinical assessment in either the R
or T group during the follow-up period. Clinical and radio-
graphic evaluation indicated clinical union of all fractures at
the 1 month and 3 months follow-up visits. All patients in
both groups recovered immediate function such as eating a
normal textured diet after the follow-up periods.

There are 4 cases of wound dehiscence and 1 case of infec-
tion in the T group. In R group, there were 2 cases of wound
dehiscence and 1 case of infection.(Table 3) The incidence of
postoperative complications was 31.2% in the T group and
23.0% in the R group, but this difference was not significant.

All infections occurred within 1 month after surgery, and
all affected patients were treated immediately upon presen-
tation. All infected sites responded well to local antibiotic
therapy and fully resolved by 1 week after presentation with
symptoms and signs of infection. Incision and drainage was
not needed, and the fixation plates were not removed. There
was no significant association between the stability of frac-
tured segments and the type of plate used (P<0.05).

We observed the breakage of 2 screws during the periop-
erative period in the R group, while no screws broke in the T
group.(Table 3) This represents a 15.4% incidence of specific

technical problems. All fractured screws were removed and
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Table 3. Comparison of various complications

Variable Group T  GroupR  P-value
Wound dehiscence 4(25.0) 2(15.4) 0.663
Infection 1(6.3) 1(7.7)
Hypoesthesia 7 (43.8) 5(38.5)
Screw breakage (perioperative) 0 2

(T: control, R: experimental)

Values are presented as number (%) or number only.

Ho-Yong Lim et al: Comparison of resorbable plates and titanium plates for fixation
stability of combined mandibular symphysis and angle fractures. J Korean Assoc Oral
Maxillofac Surg 2014

Table 4. Comparison of IMF period and OP time between groups

Variable Group T Group R P-value'
IMF period (day) 2.38 2.56 0.853
OP time (min) 113.12 119.61 0.207

(IMF: intermaxillary fixation, OP: operative, T: control, R: experimental)
h .

Mann-Whitney test.

Values are presented as mean.

Ho-Yong Lim et al: Comparison of resorbable plates and titanium plates for fixation
stability of combined mandibular symphysis and angle fractures. J Korean Assoc Oral
Maxillofac Surg 2014

the previously drilled osteotomy site was re-drilled through
the remnant of the previous screw shank. The site was re-
tapped in standard fashion with placement of a new screw.
The operation time was 113.12 minutes in the T group and
119.61 minutes in the R group.(Table 4) The IMF period was
2.38 days in the T group and 2.56 days in the R group.(Table
4) More time was spent in the R groups, but there was no
significant difference in the operation time and IMF period

between the groups.

IV. Discussion

The treatment goal of mandible fractures allows the patient
to have mandibular function and to achieve a normal diet ear-
lier. Rigid fixation of fracture segments in an anatomic bony
union is necessary for optimal healing. Rigid internal fixation
with metallic materials is a standard technique in use for the
last 30 years, and is performed to align bone segments during
healing periods’.

The disadvantages of titanium plates include the possibility
of hardware removal’, and resorbable plates and screws were
developed to avoid this’. Several studies have investigated re-
sorbable plating systems for mandibular fractures. In oral and
maxillofacial surgery, biodegradable materials were used in
animal studies'' and later in humans for fixation of fractures
and in orthognathic surgery'’. Resorbable plating systems

have allowed the development of a biocompatible, resorbable
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material suitable for the treatment of facial fractures’”.

In 1997, Bessho et al.” introduced a poly I-lactic acid
(PLLA) miniplate fixation system for fixation of facial
fractures and osteotomies. In a sheep model, Kallela et al."
showed that resorbable plates and screws are biocompatible
and have high potential for fixation in oral and maxillofacial
surgeries.

Wittwer et al.” reported that resorbable materials and tita-
nium fixation were not significantly different with respect to
fracture healing and postoperative complications. However,

. 16,17
other studies

showed that resorbable plating systems do
not provide the optimal rigidity to counteract the masticatory
forces of the mandibular angle region, resulting in higher
rates of delayed union compared to traditional titanium based
systems.

Ellis"® reported that patients with double mandibular frac-
tures have different fixation requirements than those with
isolated fractures of the mandible. Double fractures require
that at least one of the fractures undergoes rigid fixation to
decrease the incidence of complications.

In this retrospective study, all cases had a reduction of the
symphyseal area with rigid fixation. On the angle area, fixa-
tion was performed through the lateral border of the external
oblique ridge by Champy’s technique'’. Our study focused on
the rigidity and efficacy of the resorbable plating system with
the combined mandibular angle and symphysis area.

We did not observe any mobility problems or severe mal-
occlusion requiring re-operation to remove hardware in either
group. Primary bone healing was achieved in 100% of cases.
The IMF period for stabilizing bone fragments was slightly
longer in the R group (P<0.853). Resorbable plating systems,
despite having less strength than metallic plates, provide suf-
ficient strength to support the occlusal force during the post-
operative healing period.

Observed postoperative complications included inferior
alveolar nerve hypoesthesia, wound dehiscence, infection,
and perioperative screw breakage. The postoperative com-
plications were minor and resolved completely after local
antibiotic therapy. The average rate of infection in cases of
mandibular fractures treated with titanium plates ranges from
5% and 10%". We observed 4 cases of wound dehiscence
and 1 case of infection in the T group. In the R group, there
were 2 cases of wound dehiscence and 1 case of infection.
Complications occurred in 27.6% of all patients. The inci-
dence of complications was 31.6% in patients with titanium
metal plates and 23.1% in those with resorbable plates, but

difference was not significant. In this study, all infections oc-



curred within 1 month after surgery, and all affected patients
underwent antibiotic therapy.

Incision and drainage were not needed in any patients. The
fixation plates were not removed, and the infection resolved
within 5 to 7 days after local antibiotic therapy. Wound de-
hiscence and infections occurred mostly in the vestibule of
the symphysis area. Local muscle movement around the sym-
physis area tends to be a contributing factor.

We observed some technical difficulties regarding the re-
sorbable plates. The resorbable plates were transparent, so it
was difficult to distinguish between the plate and screw holes,
especially at the mandibular angle area. Care had to be taken
while drilling or tapping in order to avoid grinding the screw
holes. There were significantly more screw breakages of the
head of the screw in the R group. This may have been due to
under-tapping of the screw holes or use of excessive torque
while tightening. This can be avoided by thorough tapping
to the full length of the hole according to the length of the
screw. More careful screw tightening can be achieved by us-
ing the thumb and index finger instead of using the palm. Use
of the thumb and fingers generates more controlled force and
can help to reduce the frequency of screw breakage™. When
screw breakage occurs, the same holes can be re-drilled and
reused with new screws, and plates do not need to be relo-
cated.

There was an increase in operation time for R group pa-
tients for two potential reasons. The plates had to be heated
and then bent according to the mandible’s anatomy, and
screw tapping before insertion is technically difficult, espe-
cially at the mandibular angle area, which requires extra time.
On average, more time was spent in the R group, but there
was no significant difference in operation time between the
groups. More experience for the surgeons and more careful
patient selection may reduce the incidence of screw breakage
and decrease operation time.

The resorbable plates which were used in this study were
Inion CPS system and Biosorb FX series. The Inion CPS sys-
tem consisted of an amorphous injection-molded copolymer
of L-lactide/D-lactide/trimethylene carbonate. The Biosorb
Fx series are made of self-reinforced poly-L/DL lactic acid
copolymer in a ratio of 70% L-lactide and 30% D-lactide
(SR-PLDLA; Biosorb FX system). This study did not include
sufficient cases to compare each commercial resorbable plat-
ing system. Further study is needed to compare the efficacy
and effectiveness of the each resorbable plating system for
the treatment of mandibular fractures. Both resorbable plat-

ing systems provided satisfactory stability to enable bone

Comparison of resorbable plates and titanium plates

healing during the initial phase. Studies have been published
that have evaluated the efficacy of these resorbable plating
systems using on the isolated mandible fractures. This study
focused on the rigidity and efficacy of the resorbable plating
system for treatment of mandible fractures with combined
symphysis and angle. The clinical outcome of the resorbable
plating systems applied for treatment of combined mandibu-
lar symphysis and angle was comparable with outcomes from
titanium plating systems. The treatment goals of immobili-
zation, fixation, and stabilization were fulfilled. Resorbable
plates can be used as an alternative to titanium plates in com-

bined mandibular angle and symphysis fractures.

V. Conclusion

In our cases series we found that the use of resorbable
plates is an effective method of internal fixation not only to
establish bony healing of the fracture but also restoration of
the original occlusion when stabilizing combined mandibular
angle and symphysis fractures.
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