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Efficacy of Microplates versus Miniplates in the Management
of Maxillofacial Fractures
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Introduction: Increased facial trauma has led to advances in techniques of internal fixation, improvements in plating system, refinements
in exposure of facial skeleton fueling the rapid use of internal fixation for the management of facial fractures. Evaluating 40 patients with
confirmed midfacial (Le Fort I and II) and mandibular fractures, this study presents the efficacy of microplate in comparison with miniplate in
terms of load bearing capacity, stability at the fracture site and postoperative palpability. Objectives: To evaluate the efficacy of microplates
in comparison with miniplates in maxillofacial trauma. Materials and Methods: Study sample consists 40 subjects, 20 each in two groups
clinically and radiographically diagnosed with Group 1 (maxillary) and Group 2 (mandibular fractures) which were subdivided into 10 each
treated with miniplate and microplate respectively. Postoperatively, stability of fracture, bite force, need for postop MMF, pain, infection,
wound dehiscence, mouth opening, occlusion and palpability was noted. All cases have been evaluated clinically for various parameters for
minimum of 3 months to assess any postoperative complications. Results: We found microplates are stable enough and have adequate load
bearing capacity. Due to close adaptability and less hardware, postoperative palpability is less but larger sample study with long term follow
up is necessary to conclude its efficacy in load bearing fracture sites.
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occasion.!'” Rigid fixation helps to overcome these flaws
by preventing interfragmentary distancing under active
load. This includes reconstruction plates, bone plates, lag
screws, compression plate, and arch bar across a fracture.['!]
The goal of compression plating systems described by AO,
was establishing absolute stability across a fracture, where
traction perpendicular to the fracture was applied by the
plate itself.l'? Then, Champy et al. developed the technique
of Michelet et al. to describe a method of monocortical,
small-plate osteosynthesis utilizing malleable plates inserted

INTRODUCTION

The strenuous pace of modern life with high speed travel
and increasingly violent society has made facial trauma, a
form of social disease from which no one is immune.!"! The
prevalence of maxillofacial injuries varies from 17% to 69%,
and this large difference might be due to various environmental
factors, socioeconomic conditions, cultural reasons, and traffic
rules.>3] About 1.25 million people die each year as a result
of road traffic accidents (RTAs)™® out of which the frequency
of all-terrain vehicle collisions and motor cycle accidents
constitute about 32% with 8% of maxillofacial injuries, mean

age being 31 years with more male victims over female.!”*!
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Maxillomandibular fixation is still the primary mode of
immobilization while open and closed reduction depends
on the site of the fracture.l’’ Nonrigid fixation allows
interfragmentary movement across the fracture line and
includes techniques such as intraosseous wiring, interdental
bridal wiring and interdental bridal wiring for stabilization
though it can also result in malunion or nonunion on
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intraorally.["*'] Luhr developed the microfixation system
revolutionizing the operative management of maxillofacial
fractures (MFFs).['5 Tt was designed with an intention to
reduce the bone plate ratio and minimize the hardware to
facilitate close adaptation at the fracture site.l'*!'® The use
of microplates is considered meaningful shift in the practice
as it is less traumatic to soft-tissue causing minimum
tissue interference, resistance to corrosion, special design
of connecting bars between the plate holes serves proper
contouring that provides 3-dimensional geometric stability,
patient comfort on the basis of palpation and thermal
conduction due to the thin cutaneous cover.l'’-2!! Microplates
are used for internal fixation of MFFs as they require less
manipulation and are associated with lower likelihood of
iatrogenic damage than miniplates that justifies the ability to
maintain anatomic apposition of the bone segments, which
translates into functional and aesthetic results jeopardizing
the fracture stability and the cost of system.!?*24

Hence, we decided to conduct a clinical prospective study
to evaluate the efficacy of microplates over miniplate
osteosynthesis in terms of occlusal stability, stability of the
fracture involved along with the postoperative biting efficiency
using bite force device.

Aim and objectives

This study aims to evaluate the efficacy of microplates over
miniplates in the management of maxillofacial trauma in terms
of stability the fracture site and load bearing capacity with the
help of bite force device.

MareriaLs AND METHODS

Study sample collection

The study sample consists of 40 patients above the age of
16 years [Tables 1 and 2] reporting to the Department of Oral
and Maxillofacial Surgery, at a teaching dental hospital with
confirmed clinically and radiographically diagnosed midfacial
or mandibular fractures. Written informed consent was taken
from all patients. Ethical clearance was taken from institutional
ethical board.

Inclusive criteria

»  Patients of above 16 years to 60 years

»  Patients of both sexes

»  Patients with confirmed clinical and radiographic diagnosis
of Maxillary-Le Fort I, II fractures/mandibular — any one
fracture

*  Dentate patient.

Exclusion criteria

»  Patients who refused to sign consent form

*  Comminuted fracture

* ASAllland IV

*  Any maxillary or mandibular fracture undisplaced/fracture
not involving occlusion

»  Combination of any maxilla and mandibular fracture.

Table 1: Site of maxillary fracture
Males

Females

Group 1A
Lefort 1 5 2
Lefort 2 2
Total 10

Group 1B
Lefort 1 6
Lefort 2 3 0
Total 10

Table 2: Site of mandibular fracture

Males Females

Group 2A
Coronoid
Condylar
Ramus
Angle
Body
Alveolar process

N O NN == O
_0 = O O O O

Symphysis

Total 10
Group 2B

Coronoid

Condylar

Ramus

Angle

Body

Alveolar process

_— O NN = = O
_0 = = O O O

Symphysis
Total 10

Patient we evaluated on following parameters
Pain-Visual Analog Scale

Occlusion-intercuspation of molars and canine

Bite force efficacy—Gnatho dynamometer (Axpert-An ISO 9001)
Facial symmetry

Infection

Plate exposure

Mouth opening

Hardware palpability

. Swelling

0. Need for postoperative maxillomandibular fixation (MMF)
1. Radiographic assessment.

220 XN kWD =

All patients have been evaluated at 1% and 3™ postoperative

month.

*  Radiographic assessment - Reduction of fracture fragment
assessed using score between 1 and 3

* l-precise anatomic reduction

»  2-slightly displaced but satisfactory occlusion

*  3-poorly reduced that requires second surgery

» Bite force device [Figure 1] - The bite force will be
recorded using bite fork at anterior and posterior teeth.
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Surgical procedure

Under general anesthesia with oral or nasal intubation,
after standard painting and draping, local anesthesia was
infused at the fracture site. Incision was placed accordingly
and full thickness flap was raised retracting the tissues
and neurovasculature. At times, cautery was used during
dissection to achieve a bloodless field. The fracture was
exposed and reduction was done in the maxilla and/or
mandible. Adequate exposure of the fracture segments was
obtained. Anatomical reduction was done. Fixation was done
with stainless steel miniplates and microplates according
to the location with varying screw diameters and lengths.
The area was irrigated with betadine and saline. Wound was
closed using 3-0 silk or vicryl or in layers where 5-0 prolene
was used.

Statistical analysis (subsection)

“Data were expressed as percentage, mean and standard
deviation. Statistical significance level was defined at
P=0.05."

ResuLts

A total of 40 patients were evaluated. Distribution was
on the basis of the type of maxillary and mandibular
fracture [Tables 1 and 2], treated with mini/microplate.
Group 1 A-Maxilla (Miniplate), Group 1B-Maxilla (Microplate),
Group 2A-Mandible-(Miniplate), Group 2B-(Microplate).
Statistically significant values in terms of palpability
[Figures 2 and 3] were found in Group 1B-Maxilla (Microplate)
and Group 2B-Mandible (microplate). When load bearing
capacity [Figures 4 and 5] was measured with bite force device
[Figure 1] three months postoperatively in all groups, it was
insignificant in the first month for microplate groups, which
was less compared to the miniplate groups due to occlusal
selfadjustability.

Discussion

Maxillofacial trauma has remained a menace in the health-care
industry, contributing significant workloads in many

Figure 1: Bite Force Device (Axpert-An ISO 9001)

maxillofacial units and stretching meager human and material
resources.”28 Collected data by the World Health Organization
from different countries such as India, Japan, the United Arab
Emirates, Pakistan, Turkey, and Brazil show that 36%—75%
of MFFs were related to RTA.[?-311 AO-ASIF guidelines of
rigid fixation follow four basic principles ensuring adequate
treatment of fractures: bony segment reduction, stable fixation
and immobilization of fragments, maintaining blood supply,
and early function.*>*%! First presented in Atlanta in November
1987, Hans Luhr defined clinical indications for the use of
microplating systems, including nasoethmoidal fractures,
infraorbital fractures, frontal sinus fractures, and calvarium
reconstruction. 43¢

We performed a study in 40 patients dividing them into
two main groups treated with miniplate and microplate in
maxillary and mandible emphasizing on the load bearing
capacity with biting force device and other parameters such
as pain, facial asymmetry, occlusion, wound dehiscence, need
for postoperative MMF, and mouth opening. Follow-up was
carried out till 3 months. In our study, pain persisted for both
groups, maxilla and mandible, treated with miniplate and
microplate which was same till the 1% week and gradually
decreased till the end of the 3% month postoperatively. No
statistically significant difference was found among these
groups. Similarly, Schortinghuis et al.*" and Lee et al.*® found
no significant difference in pain in their studies treated with
mini and microplate.

On comparing facial asymmetry, no significant difference was
found except for one patient treated with miniplate in maxilla
that presented swelling till first week which gradually subsided.
Al Sayed,? Ozkan and Cil*” found no instances of facial
asymmetry, malar asymmetry or diplopia.
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Figure 2: Comparison of presence or absence of palpability among
patients treated with mandible microplates/mini-plates
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Figure 3: Comparison of presence or absence of palpability among
patients treated with maxilla microplates/mini-plates
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Figure 5: Comparison of biting force among patients treated with different
treated by maxilla microplate/miniplate

We found no significant values for infection except for two
patients treated with miniplate in maxilla which was managed
by antibiotic coverage and periodic irrigation.

Occlusal discrepancy among the groups presented no significant
values except for two patients treated with microplate which
was managed by IMF for 3—4 weeks’ postoperatively. Sadove
and Eppley,*! Gupta et al.,*?! Xie et al.,”*¥ Huston and
Stassen (2016)* Anand et al., Abdullah (2009), Ozkan and
Cil, Anand et al.™ found no significant difference among
their study groups for fractures treated with microplates in
terms of infection and plate exposure. Burm et al. (2002),14!
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Figure 4: Comparison of biting force among patients treated with different
treated by mandible microplate/miniplate

Figure 6: Open reduction and internal fixation maxilla (microplate)

Jack (2005),*” Abdullah WA (2009),8! Ahmed et al.,*! Joon
and BurmP” reported no significant difference for occlusal
discrepancy between both the groups treated with miniplate
and microplate. They concluded that the use of microplates is
acceptable due to their property of selfadjustability of occlusion.

Plate extrusion was seen in two patients, one in infraorbital and
other in mandibular angle, both treated with miniplate which
was managed by plate removal, antibiotic coverage, planning
of second surgery using microplate and MMF, respectively.
No statistically significant results were found for wound
dehiscence, need for postoperative MMF and mouth opening
among the groups, except for 1 patient with mandibular
fracture treated with miniplate where wound dehiscence was
noticed which was managed by irrigation and resuturing.
Haug and Morgan,®" Lee et al., Abdullah (2009), Ahmed
et al. also concluded that wound dehiscence for microplates
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Figure 7: Open reduction and internal fixation mandible (microplate)

is less than miniplates. Haug and Morgan® found no occlusal
discrepancies during follow-ups using microplates for
mandibular angle fracture which was also treated for 6 weeks
of IMF for microadaptation. Cawood 1985 and Xie et al.
noted more mouth opening in condylar fractures and other
mandibular fractures respectively treated with microplate than
those treated with miniplates.

In our study, we found significant values for palpability in
fractures of maxilla and mandible treated with microplate than
miniplate. Sadove and Eppley Lee et al., Schortinghuis et al.
also concluded that microplates provide less palpability due
to close adaptability at the fracture site.

Mccleod (1992), Xie et al. advocated that microplates
facilitate small incisions, resulting in reduced risk of nerve
damage. Load bearing capacity of miniplates in mandibular
fractures are comparatively more than that of microplates
but maxillary fractures treated with microplates shows
relatively adequate biting efficiency which was measured by
jaw biting force device postoperatively during follow-up till
3 month. Few weeks postoperatively, load bearing capacity
of microplates was found to be less than that of miniplates but
after 3 months, positive correlation was found between the
values that presented statistically insignificant values in terms
of load bearing among the groups. Tate et al.** found similar
values of load bearing among fractures treated with mini and
microplate 3 months’ postoperatively which is because of the
mechanism of muscle splinting at the time of fracture where
selective components of the neuromuscular system activates
and deactivates to take forces of the damaged bone. Bite force
is related to different factors such as tactile impulses, pain and
pressure reception in periodontal ligament, number of residual
teeth, and visible decrease in bite force with age owing to age
dependent deterioration of dentition. Feller et al.l’* concluded
that masticatory load exceeding 200N on the plates occurs only
3 months after osteosynthesis. Cawood? found normal weight
was restored by the test group in 4 weeks and was more than
that to the control group where direct fixation with miniaturized
plates was not done.

We found the use of microplates [Figures 6 and 7] can be
considered in the management of facial fractures indicating
minimum use of hardware, less bone plate ratio, fracture
stability, less wound dehiscence, and adequate strength at the
fracture site.

CONCLUSION

Various plating systems are long drawn in the management of
facial trauma complementing the goals of reconstruction and
functional stability. Designs of these systems depended on
the material and adaptability as handling properties, strength
and force distribution as functional outcomes. We found
microplates cannot withstand load in unfavorable mandibular
fractures thus limiting its use in load bearing areas. However,
our study forms a basis for using microplates in facial fractures
though we recommend for a larger sample sized study with
long-term follow-up that determines the use of microplate for
fixation in MFFs.
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