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AćĘęėĆĈę

Fractures of the facial skeletonhavebecomecommonwith increased road traf-
ϐic accidents and other injuries. Functional osteosynthesis using miniplates
have become the standard of care in the management of maxillofacial trauma.
It has been suggested that they are suitable as permanent implants because of
their biological compatibility. Nevertheless, mini plates also have a complica-
tion rate, which varies between different studies, thereby requiring removal.
The aim of this study is to evaluate the frequency of plate removal post-
treatment for mandibular trauma. This is a retrospective study. We reviewed
patient records and analysed the data of 86000 patients between June 2019
and March 2020. A total of 35 patients underwent treatment for mandibular
trauma during this period. Each of those case sheets were reviewed and tele-
phonic cross-veriϐication done to account any cases of plate removal and plate
related complications among these patients. Statistical analysis was done
using SPSSVersion 20by IBM. The resultswere analysed using chi-square test.
In this study, we observe that the number of plates placed in the mandible
for trauma in one year are 35. The incidence of trauma are more in males
than females. Among this only one plate was removed in one year with an
implication of only 0.02% of the incidence of plate removal in one-year time
post mandibular trauma. Within the limits of the study, the incidence of plate
removal post mandibular trauma is 0.02% in one year period of time. This
shows that miniplates removal can be minimized if proper surgical and post-
surgical care are followed.
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INTRODUCTION

Facial skeleton are in a prominent position, making
them prone to injuries and broken bones. Restoring
their form and function, ensuring precise anatomic
reduction and ϐixation of the fractured site offers
better agony lightening, hastened practical recuper-
ation, and quick return to normalcy (Brown et al.,
1989; Jesudasan et al., 2015). Be that as it may,
the standard utilization of internal hardware for
ϐixation isn’t related without detriments and com-
plications (Pinsky et al., 2011; Kumar and Rah-
man, 2017). Manymaxillofacial surgeons supported
routine removal of the hardware following three
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months of ϐixation. At a normal of 4 to 6 weeks, the
hardware gets old, when the fracture has recuper-
ated, and bony union is achieved (Bhatt et al., 2005;
Rallis et al., 2006; Christabel et al., 2016).

The use of mini plates in the oral and maxillofacial
surgery was introduced in the nineteenth century,
since then there has been an increase in the utiliza-
tion of mini plates (Packiri et al., 2017; Marimuthu
et al., 2018; Haug, 1996). In 1978, Champy et al pre-
sented a careful procedure where miniplates were
utilized in the oral and maxillofacial surgery, and
the miniplate increased utility for the treatment of
maxillofacial injury andorthognathic surgery proce-
dures (Champy et al., 1978; Patturaja and Pradeep,
2016; Kumar, 2017a; Abhinav and Prabhu, 2019).
Miniplates have normally been made out of tita-
nium, stainless steel, as it has higher biocompati-
bility and preferred physical properties over differ-
ent metals (Kumar, 2017b; Patil et al., 2017; Rao
and Kumar, 2018). The utilization of mini plates
has expanded as of late (Breme et al., 1988). How-
ever, there have been different reports of inconve-
niences, for example, metal harmfulness and hyper-
sensitivity, stress protecting, metallosis, relocation,
substantial-quality, and thermal sensitivity, brought
about by the utilization of smaller than normal
plates, and the suitable removal of mini plates stays
questionable (Brown et al., 1989; Alpert and Selig-
son, 1996; Bhatt et al., 2005; Kumar and Sneha,
2016; Kumar, 2017c).

Most common indications for removing plates
and screws included wound dehiscence, infection
and plate/screw exposure. Murthy and Lehman
stated that most infections after surgical pro-
cedure for maxillofacial trauma happen in the
mandible and are the signiϐicant reason for mini-
plate removal (Murthy and Lehman, 2005). Stud-
ies have reported various values for the removal
rate of miniplates. Some researchers recommend
removal in general, while others do not recommend
removal unless clinical symptoms or complications
occur (Brown et al., 1989; Matthew and Frame,
1999; Bhatt et al., 2005). Clear proof for such a
recommendation has not yet been conϐirmed. The
aim of this study is to analyze the incidence of plate
removal post-treatment for mandibular trauma in
patients visiting Saveetha Dental College in a period
of 1 year.

MATERIALS ANDMETHODS

This is a retrospective study regarding the incidence
of plate removal postmandibular trauma in patients
who visited our institution in between March 2019
March 2020. The approval for this university set-

ting study was obtained from the Institution Ethics
Board. The sample size contained 35 patients. The
study was reviewed by two reviewers and tele-
phonic cross-veriϐied.

Inclusion criteria

Patients treated with ORIF for facial fractures for
mandibular trauma.

Exclusion criteria

Patients treated with ORIF for maxillofacial frac-
tures excluding mandible.

We reviewed patient records and analysed the data
of 86000 patients between June 2019 and March
2020. The data of these patients was tabulated. It
included parameters - age, gender, plates placed,
plates removed.

Statistical analysis

After further veriϐication by an external reviewer, it
was imported to the SPSS Version 20 by IBM for sta-
tistical analysis. Percentages, mean, standard devi-
ation, frequency of parameter were employed in the
analysis. Chi-square test was done to detect signif-
icance between age, gender, time of ORIF, time of
plate removal.

RESULTS AND DISCUSSION

The result shows that the plate placed in males in
one year’s time are 32 and only three plates placed
in females in 1 year time (Graph 1). where X-
axis shows the number of patients in both gender
(Male and female) and the Y-axis shows the number
of ORIF done in patients. Pearson chi-square test
of statistical signiϐicance was p = 1.00 (statistically
insigniϐicant).

The number of plates placed in one year are 35, out
of which 26 were stainless steel, and 9 were tita-
nium. The number removed in the study period is
one (Graph 2).

wherebluebars are thenumberof platesplaced, and
the red bar is the number of plate removed.

The plate that was removed after 11 months of ϐixa-
tion was stainless steel plate due to infection. There
was no statistical signiϐicance in number of plate
placed vs removed using the chi-square test of sta-
tistical signiϐicance p = 0.171There was just 1 plate
removed inmales in 1 year period of time. No plates
were removed in females in one year time (Graph 3).

where X-axis shows the number of patients in both
gender (Male and female) Y-axis shows the number
of plates present (blue bar) and number of plates
removed (greenbar). Pearson chi-square test of
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statistical signiϐicance was p = 0.756 (statistically
insigniϐicant).

Graph 1: Bar chart depicting the number of ORIF
done in 1 year in male and female

Graph 2: Bar chart depicting the number of plates
placed for ORIF and removed post-treatment during
the study period

In numerous studies, the removal of mini plates has
remained disputable. Proof has not yet upheld an
overall accord for the removal of mini plates. A
few analysts contend that a conventional mini plate
ought to be expelled, though others keep up the
mini plates and not be removed until the presence
of clinical symptoms. Those who restrict removal
of mini plate contend that its biocompatibility, low
occurrence of entanglements, the dangers of gen-
eral sedation during expulsion, conceivable harm
to adjoining anatomical structures, and the cost of
removal. Despite what might be expected, ana-
lysts who favour removal contend that theminiplate
might go about as an foreignmaterials with the pos-
sibility to cause difϐiculties, and that mini plates cre-
ate developmental/growth limitations among pedi-
atric patients.

Graph 3: Bar chart depicting the number of plates
removed in 1 year time in males and female

The routine removal of all miniplates following
three months of ϐixation became the standard after
reported by Champy (Brown et al., 1989). Later,
when vitallium was used considering it as an
inert implant material, authors supported main-
tenance of vitallium miniplates (Michelet et al.,
1973). However, there was a report of 18%
removal of vitallium plates (Frost et al., 1983). In
a timeframe, it was demonstrated that titanium
(Ti) has alarming achievement in numerous surg-
eries. As indicated by Meningaud et al., practi-
cally 100% of Ti is discharged at neighbourhood
site during the osteosynthesis, in any case, Ti lev-
els stay consistent and stable in the encompass-
ing tissues and remain clinically inactive. Removal
of Ti miniplates was not acknowledged as normal
methodology aside from on account of contamina-
tion, dehiscence, hypersensitivity or screw loosen-
ing (Meningaud et al., 2001). Matthew IR et al. was
of the opinion that the removal of miniplates and
screws helps overcome the side effects caused by
them (Matthew and Frame, 1999). Authors have
advocated postoperative removal of plates to pre-
serve bone integrity (Cawood, 1985; Kennady et al.,
1989). (Iizuka et al., 1990) were of the opinion
that there is no purpose of leaving a foreign body
after bone healing was achieved and thereby, rou-
tinely removed stainless steel miniplates around
one year postoperatively. (Moberg et al., 1989) like-
wise stated the removal of nickel-chromium and
cobalt-chromium combination inserts after ade-
quate bone healing, since metal components and
particles discharged from the surface may cause
unfavorably allergic reactions. (Rosenberg et al.,
1993) also removed titanium miniplates only if the
patient had complaints. Most studies recommend
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symptomaticminiplate removal anddiscourage rou-
tine removal of asymptomatic miniplates.

In the present study, we evaluated the incidence of
plate removal with various factors with gender, time
of ORIF, number of plate removal and number of
plates placed.

The results show that ORIF was done more in males
than in females in one year. This can be explained
as men are more involved in driving, sports and
other physical activities that can result in maxillofa-
cial trauma (Iizuka et al., 1990; Mesgarzadeh et al.,
2011; Jain et al., 2019). Maxillofacial trauma caused
by road trafϐic accidents can have serious impli-
cations on social and economic activities for the
patient, his household and the society (Arangio et al.,
2014; Abhinav et al., 2019). Some studies have
reported (Oikarinen, 1995; Ogundare et al., 2003)
the other causes tend to be violence and sports
injuries (Oikarinen, 1995; Ogundare et al., 2003).

Thenumber of plates placed in one yearwere 35 and
the number of plates removed in one year time was
only one (0.02%) in our study. In other reported
study, the removal rate ofminiplate inmandiblewas
approximately 14.9% (Park et al., 2016). Most of the
cases plate were removed in one year (Park et al.,
2016). One more study by Ralles G et al the removal
rate of miniplate was 6.9% (Rallis et al., 2006). In
a study by Bakhathir A et al states that 86% of
the plates were removed within one year (Bakathir
et al., 2008).

The removal of miniplates is questionable with cer-
tain authors suggest routine removal and other for
maintenance except if removal is clinically indi-
cated (Champy et al., 1978; Bhatt et al., 2005).
In different examinations, the purpose behind the
removal ofminiplateswason request of thepatients,
and such requests were believed to be founded on
mental factors (Ogundare et al., 2003).

The present study disagrees with the current rate
incidence of infection and need for plate removal
because the plate removed is less in our study. As
in other studies, there is patient demand for plate
removal, whereas here, the patient doesn’t come
until there is any symptom. Possible reasons are low
socio-economic conditions and literary states of the
patients.

The results suggest that the number of plates placed
are more in males than in females in one year time
and there is one plate removed in males and no
plates removed in females. As discussed earlier
men are at higher risk of injury than females. Max-
illofacial trauma is mainly caused by trafϐic acci-
dents as males are more involved in active trans-

port and outdoor activities. Whereas the number
of plates removed in males are more as males have
habit of smoking, use of alcohol or other intoxicat-
ing agents (Shankar et al., 2012), which could prob-
ably increase the chances of infection in the imme-
diate postoperative healing period. However, in
our study, the plate removed was after 11 months,
and the patient was a non-smoker. This means
that the period of time needed for bone healing had
been achieved. The overall frequency of removal in
one year (0.02%) is very minimal, reϐlecting a high
uneventful healing and success rate in mandibular
trauma management in our study population.

CONCLUSION

Within the limits of the study, the incidence of
plate removal post mandibular trauma is 0.02% in
one year period of time. This shows that mini-
plates removal can be minimized if proper surgi-
cal protocols and post-surgical care are followed. A
larger sample size and longer follow-ups have been
planned for further study.

Conϐlict of interest

The authors declare that they have no conϐlict of
interest for this study.

Funding support

The authors declare that they have no funding sup-
port for this study.

REFERENCES

Abhinav, R., Prabhu 2019. The patterns and etiology
of maxillofacial trauma in South India. Annals of
maxillofacial surgery, 9:114–114.

Abhinav, R. P., Sweta, V. R., Ramesh, A. 2019. Role
of virtual reality in pain perception of patients
following the administration of local anesthesia.
Annals of Maxillofacial Surgery, 9(1):110–110.

Alpert, B., Seligson, D. 1996. Removal of asymp-
tomatic bone plates used for orthognathic surgery
and facial fractures. Journal of Oral and Maxillofa-
cial Surgery, 54(5):618–621.

Arangio, P., Vellone, V., Torre, U., Calafati, V., Capri-
otti, M., Cascone, P. 2014. Maxillofacial fractures
in the province of Latina, Lazio, Italy: Review of
400 injuries and 83 cases. Journal of Cranio-
Maxillofacial Surgery, 42(5):583–587.

Bakathir, A. A., Margasahayam, M. V., Al-Ismaily, M. I.
2008. Removal of bone plates in patients with
maxillofacial trauma: a retrospective study. Oral
Surgery, Oral Medicine, Oral Pathology, Oral Radi-
ology, and Endodontology, 105(5):e32–e37.

© International Journal of Research in Pharmaceutical Sciences 327



Madhulaxmi M and Sohaib Shahzan M D, Int. J. Res. Pharm. Sci., 2020, 11 (SPL3), 324-329

Bhatt, V., Chhabra, P., Dover, M. S. 2005. Removal of
Miniplates in Maxillofacial Surgery: A Follow-Up
Study. Journal of Oral and Maxillofacial Surgery,
63(6):756–760.

Breme, J., Steinhäuser, E., Paulus, G. 1988. Com-
mercially pure titanium Steinhäuser plate-screw
system for maxillofacial surgery. Biomaterials,
9(4):310–313.

Brown, J. S., Trotter, M., Cliffe, J., Ward-Booth, R. P.,
Williams, E. D. 1989. The fate of miniplates in
facial trauma and orthognathic surgery: A retro-
spective study. British Journal of Oral and Maxillo-
facial Surgery, 27(4):306–315.

Cawood, J. I. 1985. Small plate osteosynthesis of
mandibular fractures. British Journal of Oral and
Maxillofacial Surgery, 23(2):77–91.

Champy, M., Loddé, J. P., Schmitt, R., Jaeger, J. H.,
Muster, D. 1978. Mandibular osteosynthesis by
miniature screwed plates via a buccal approach.
Journal of Maxillofacial Surgery, 6:14–21.

Christabel, A., Anantanarayanan, P., Subash, P.,
Soh, C. L., Ramanathan, M., Muthusekhar, M. R.,
Narayanan, V. 2016. Comparison of pterygo-
maxillary dysjunction with tuberosity separation
in isolated Le Fort I osteotomies: a prospective,
multi-centre, triple-blind, randomized controlled
trial. International Journal of Oral and Maxillofa-
cial Surgery, 45(2):180–185.

Frost, D. E., El-Attar, A., Moos, K. F. 1983. Evaluation
of metacarpal bone plates in the mandibular frac-
ture. British Journal of Oral Surgery, 21(3):214–
221.

Haug, R. H. 1996. Retention of asymptomatic bone
plates used for orthognathic surgery and facial
fractures. Journal of Oral andMaxillofacial Surgery,
54(5):611–617.

Iizuka, T., Randell, T., Güven, O., Lindqvist, C.
1990. Maxillofacial fractures related to work acci-
dents. Journal of Cranio-Maxillofacial Surgery,
18(6):255–259.

Jain, S. V., Muthusekhar, M. R., Baig, M. F.,
Senthilnathan, P., Loganathan, S., Wahab, P.
U. A., Madhulakshmi, M., Vohra, Y. 2019. Evalua-
tion of Three-Dimensional Changes in Pharyngeal
Airway Following Isolated Lefort One Osteotomy
for the Correction of Vertical Maxillary Excess: A
Prospective Study. Journal of Maxillofacial and
Oral Surgery, 18(1):139–146.

Jesudasan, J. S., Wahab, P. A., Sekhar, M. M. 2015.
Effectiveness of 0.2% chlorhexidine gel and a
eugenol-based paste on postoperative alveolar
osteitis in patients having third molars extracted:
a randomised controlled clinical trial. British Jour-

nal of Oral and Maxillofacial Surgery, 53(9):826–
830.

Kennady, M. C., Tucker, M. R., Lester, G. E., Buck-
ley, M. J. 1989. Stress shielding effect of rigid
internal ϐixation plates onmandibular bone grafts.
A photon absorption densitometry and quantita-
tive computerized tomographic evaluation. Inter-
national Journal of Oral and Maxillofacial Surgery,
18(5):307–310.

Kumar, M. P. S., Sneha, S. 2016. Knowledge
and Awareness Regarding Antibiotic Prophylaxis
for Infective Endocarditis Among Undergraduate
Dental Students. Asian Journal of Pharmaceutical
and Clinical Research, 9(8):154–163.

Kumar, S. 2017a. Knowledge, attitude and aware-
ness of dental undergraduate students regarding
HIV/AIDS patients. Asian Journal of Pharmaceuti-
cal and Clinical Research, 10(5):175–175.

Kumar, S. 2017b. Relationship between dental anxi-
ety and pain experience during dental extractions.
Asian J Pharm Clin Res, 10(3):458–61.

Kumar, S. 2017c. The emerging role of botulinum
toxin in the treatment of orofacial disorders: liter-
ature update. Asian Journal of Pharmaceutical and
Clinical Research, 10(9):21–29.

Kumar, S., Rahman, R. 2017. Knowledge, aware-
ness, and practices regarding biomedical waste
management among undergraduate dental stu-
dents. Asian Journal of Pharmaceutical and Clinical
Research, 10:341–341.

Marimuthu, M., Andiappan, M., Wahab, A.,
Muthusekhar, M. R., Balakrishnan, A., Shan-
mugam, S. 2018. Canonical Wnt pathway gene
expression and their clinical correlation in oral
squamous cell carcinoma. Indian Journal of Dental
Research, 29(3):291–291.

Matthew, I. R., Frame, J.W. 1999. Policy of consultant
oral and maxillofacial surgeons towards removal
of miniplate components after jaw fracture ϐixa-
tion: pilot study. British Journal of Oral and Max-
illofacial Surgery, 37(2):110–112.

Meningaud, J. P., Poupon, J., Bertrand, J. C.,
Chenevier, C., Galliot-Guilley, M., Guilbert, F.
2001. Dynamic study about metal release from
titanium miniplates in maxillofacial surgery.
International Journal of Oral and Maxillofacial
Surgery, 30(3):185–188.

Mesgarzadeh, A., Shahamfar, M., Azar, S., Shaham-
far, J. 2011. Analysis of the pattern of maxillofacial
fractures in north western of Iran: A retrospective
study. Journal of Emergencies, Trauma, and Shock,
4(1):48–48.

Michelet, F. X., Deymes, J., Dessus, B. 1973. Osteosyn-

328 © International Journal of Research in Pharmaceutical Sciences



Madhulaxmi M and Sohaib Shahzan M D, Int. J. Res. Pharm. Sci., 2020, 11 (SPL3), 324-329

thesis with miniaturized screwed plates in
maxillo-facial surgery. Journal of Maxillofacial
Surgery, 1:79–84.

Moberg, L.-E., Nordenram, A., Kjellman, O. 1989.
Metal release from plates used in jaw fracture
treatment. A pilot study. International Journal of
Oral and Maxillofacial Surgery, 18(5):311–314.

Murthy, A. S., Lehman, J. A. 2005. Symptomatic Plate
Removal in Maxillofacial Trauma. Annals of Plastic
Surgery, 55(6):603–607.

Ogundare, B. O., Bonnick, A., Bayley, N. 2003. Pattern
of mandibular fractures in an urban major trauma
center. Journal of Oral and Maxillofacial Surgery,
61(6):713–718.

Oikarinen, K. S. 1995. Clinical management of
injuries to the maxilla, mandible, and alveolus.
Dental Clinics of North America, 39(1):113–131.

Packiri, S., Gurunathan, D., Selvarasu, K. 2017. Man-
agement of Paediatric Oral Ranula: A System-
atic Review. Journal of Clinical and Diagnostic
Research, 11(9):06–09.

Park, H. C., Kim, S. G., Oh, J. S., You, J. S., Kim,
W. G. 2016. Mini-plate removal in maxillofacial
trauma patients during a ϐive-year retrospective
study. Journal of the Korean Association of Oral and
Maxillofacial Surgeons, 42(4):182–186.

Patil, S. B., Durairaj, D., Kumar, G. S., Karthikeyan,
D., Pradeep, D. 2017. Comparison of Extended
Nasolabial Flap Versus Buccal Fat Pad Graft in the
Surgical Management of Oral Submucous Fibrosis:
A Prospective Pilot Study. Journal of Maxillofacial
and Oral Surgery, 16(3):312–321.

Patturaja, K., Pradeep, D. 2016. Awareness of
Basic Dental Procedure among General Popula-
tion. Research Journal of Pharmacy and Technol-
ogy, 9(9):1349–1349.

Pinsky, B. A., Hernandez-Rosa, J., Villanueva, N. L.,
Factor, S. H., Taub, P. J. 2011. Maxillofacial Hard-
ware Complications and Indications for Salvage.
Plastic and Reconstructive Surgery, 116:66–66.

Rallis, G., Mourouzis, C., Papakosta, V., Papanasta-
siou, G., Zachariades, N. 2006. Reasons for mini-
plate removal followingmaxillofacial trauma: A 4-
year study. Journal of Cranio-Maxillofacial Surgery,
34(7):435–439.

Rao, T. D., Kumar, M. P. 2018. Analgesic Efϐicacy
of Paracetamol Vs Ketorolac after Dental Extrac-
tions. Research Journal of Pharmacy and Technol-
ogy, 11(8):3375–3379.

Rosenberg, A., Grätz, K. W., Sailer, H. F. 1993. Should
titanium miniplates be removed after bone heal-
ing is complete? International Journal of Oral and

Maxillofacial Surgery, 22(3):185–188.
Shankar, A. N., Shankar, V. N., Hegde, N., Sharma,
Prasad, R. 2012. The pattern of the maxillofacial
fractures – Amulticentre retrospective study. Jour-
nal of Cranio-Maxillofacial Surgery, 40(8):675–
679.

© International Journal of Research in Pharmaceutical Sciences 329


	Introduction
	Materials and Methods
	Results and Discussion
	Conclusion

