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Background. Miniplates are commonly used for the fixation of maxillofacial fracture segments. Removal of the hardware is
controversial. A retrospective study of medical records was performed to observe the reasons for plate removal. Materials and
Methods. A 10-year retrospective study of medical records was performed. Demographics, type of fracture, location, type of
miniplate used, the time gap between the insertion and removal, and causes of hardware removal were assessed. Results. About
1472 patients had undergone internal fixation for the facial fractures. Stainless steel miniplate was used in 489 patients, and
titaniumwas used in 983 patients. Out of the 42 cases, 22 cases involved the removal of titanium hardware and 20 patients involved
the removal of stainless steel hardware. Infection/osteomyelitis was the main cause of hardware removal. )e maximum amount
of hardware failure was in the mandible. 78.6% of hardware removal was performed in males. Conclusion. Based on our study,
routine removal of titaniumminiplates can be performed in children to avoid growth disturbances, not indicated in adult patients
unless symptomatic.

1. Introduction

Management of maxillofacial trauma has proved the best results
by internal fixation. )e available types of internal fixation
methods are macroplates, miniplates, and microplates. )e
materials used for miniplates are either titanium or stainless
steel. )e main advantages of internal fixation are prompt
stabilization and pain-freemastication. In recent years, titanium
miniplates have gained popularity over other modalities.
However, the use of plates is not without complications. )ey
cause obstacles to the future imaging procedure when left in
place. Screw loosening, palpable plate, and plate fracture will

require a second surgical procedure for plate removal. Infected
hardware causes localized abscess, fistula formation, nonunion,
and osteomyelitis.

As reported in the literature, stainless steel or cobalt chrome
plates can cause corrosion, metal allergy, toxicity, or malignant
transformation [1]. Titanium and its alloy have the highest
biocompatibility, excellent ductility, tensile strength, nontoxic,
and resistance to corrosion than other metals [2–4]. )ese
properties are because of the passive layer of self-regenerating
oxide surface called titanium dioxide layer [5]. Titanium plates
do not interfere with CT scan, MRI, or radiography. )ese
properties make titanium popular to use.
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)e purpose of this study is to review the patients who
have undergone plate removal postmaxillofacial trauma at
our hospital.

2. Materials and Methods

For this retrospective study, records of patients who had
undergone hardware removal over a period of 10 years
(1999–2019) were collected after obtaining institutional
ethical committee approval.

Medical records were screened to only include patients
who required plate removal postopen reduction and internal
fixation for maxillofacial trauma treated using stainless steel
and titanium hardware.

Plate removal postorthognathic surgery or any other
causes were not included in this study.

Data collected included age, sex, chief complaint, a
history of presenting illness, medical history, history of the
accident, duration of surgery from the date of fracture, type
of anesthesia used (LA/GA), tooth in line of fracture, and
tooth extracted if any.

)e fractures were divided as a type of fracture, location
of fracture, and number of fractures.

)e cause of hardware removal was then classified as
removal due to screw loosening/hardware failure (plate or
screw fracture)/local osteomyelitis/plate exposure/any other.

)e correlations between the causes for hardware re-
moval and the associating factors were then determined
using appropriate statistical analysis.

3. Results

From the year 1999–2019, 42 patients with a history of
craniomaxillofacial fractures secondary to trauma un-
derwent hardware removal. Out of the 42 patients, 33
(78.6%) were male and nine (21.4%) were female. )e
maximum amount of plate removal was seen in the pa-
tients of the age group 31–40 years (35.7%) and the least
was for patients < 10 years of age (4.8%).

)e most common cause of trauma was RTA (road
traffic accident) which was seen in 37 (88%) of the patients
and the rest of the five (12%) patients were injured due to a
fall (Table 1).

)e location of fracture for 19 (45.2%) patients was the
mandibular region and for six (14.3%) patients was the
maxillary region. For four (9.5%) patients, the fracture was
in the zygomatic region (Table 1).

Out of the 42 patients, the pus discharge was the chief
complaint given by 17 (40.4%) patients. Four (9.5%) un-
derwent elective hardware removal which was prophylactic
in a growing patient. Two (4.8%) patients complained of
heaviness and metallic feeling in the mouth. One (2.4%)
patient complained of loss of sensation. One (2.4%) patient
complained about the mobility of the fracture segment
(Table 2).

)ere was a higher incidence of hardware removal
within seven months to one year which involved 12 (28.5%)
patients (Table 3).

Out of the 42 cases, 22 cases involved the removal of
titanium hardware (52.4%) and 20 patients involved the
removal of stainless steel hardware (47.6%) (Table 4).

In nine cases, the tooth was in the line of the fracture and
was extracted (21.4%).

GA (general anesthesia) was used in 25 cases (59.5%),
and LA (local anesthesia) was used in 17 cases (40.5%). )e
intraoral approach was used in 34 cases (81%), extraoral
approach in seven cases (16.6%), and the combined ap-
proach in one case (2.4%).

)e association between the indication of hardware
removal specifically soft tissue infection/osteomyelitis and
the type of hardware used was found to be statistically
significant (p< 0.05).

)e correlation between the indication of hardware
removals such as exposed hardware and screw loosening and
the type of hardware used was not statistically significant.

)is correlation was determined using the chi-square
test.

Certain observations made in our study were as follows:

(1) Soft tissue infection/osteomyelitis was the main
cause of hardware removal in patients with stainless
steel hardware (55%)

(2) Only one case required hardware removal due to
nerve injury

(3) )emaximum amount of hardware failure was in the
mandible

(4) 78.6% (33 cases) hardware removal was performed in
males

4. Discussion

Plate removal in patients is controversial; in some cases,
surgical removal is performed only if there are clinical
symptoms, and in some cases, it is performed as a routine
procedure after the patient has been explained about the
risks and informed consent is taken [6–12]. Some authors
believe that the plate can act as a foreign object. )is might
cause a restriction in growing patients which is a factor to be
considered [12, 13]. It is important to note that removal of
the plate does not imply failure of treatment [6]. Symptoms
may develop after the bony union has occurred in when the

Table 1: History and location of fractures.

Variable Categories n∗ %

History of trauma Road traffic accident (RTA) 37 88
Fall 5 12

Location of fracture

Mandibular 19 45.2
Maxillary 6 14.3

Maxillary and mandibular 2 4.8
Zygomatic 4 9.5

Maxillary and zygomatic 2 4.8
Mandibular and zygomatic 1 2.4

Panfacial 7 16.7
Lefort 3 1 2.4
Total 42 100
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plate acts as a foreign body and leads to complications that
may necessitate the removal of the plate [14].

)is 10-year retrospective study was performed to de-
termine the reasons for hardware removal in patients who
had undergone open reduction and plate fixation post-
craniomaxillofacial fractures secondary to trauma. A total of
1,472 patients had undergone internal fixation for facial
fractures. Stainless steel miniplate was used in 489(33%)
patients, and titanium was used in 983(66%) patients. Of the
42 patients who required plate removal, the most common
cause of trauma in these patients was road traffic accident
and 33 (78.6%) were males. )is could be attributed to the
fact that young males are more prone to be involved in
RTA’s [15].

During the study, we noticed that from the year 1999 to
2011, stainless steel plates were most commonly used, and
from 2011 to 2019, titanium miniplates were popularly used.
)is may be due to the unavailability of titanium in the early
period. )ough stainless steel plates are less expensive, the
disadvantages include less durability, bulky, cause radio-
graphic scatter at MRI, galvanic potential, and more reactive
than titanium and show increased rate of infection [14, 16].
Titanium plates have improved biocompatibility when
compared to stainless steel plates and excellent osseointe-
gration along with high corrosion resistance [14, 16]. A study
showed that corrosion in titanium plates is caused mainly
due to manufacturing or handling of the materials by the
surgeon, and if these two factors are kept in mind during the

Table 2: Chief complaint of study subjects.

Variable Categories n∗ %

Chief complaint

Pain with inability to open mouth/chewing food/discomfort 10 23.9
Pain with pus discharge/swelling/sinus opening 17 40.4

Exposed/palpable hardware 7 16.6
Elective/prophylactic removal in growing patient 4 9.5
Feeling of heaviness/feeling of mental in mouth 2 4.8

Loss of sensation 1 2.4
Mobility of fracture segment 1 2.4

Table 3: Time of hardware removal of study subjects.

Variable Categories n∗ %

Time of hardware removal

1 day–1 week 2 4.8
1 month–6 months 9 21.4
7 months–1 year 12 28.5
>1 year-2 years 5 11.9
>2 years-3 years 5 11.9
4 years-5 years 5 11.9

7 years 2 4.8
11 years-12 years 2 4.8

Total 42 100

Table 4: Type and process of removal of hardware of the study subjects.

Variable Categories n∗ %

Type of hardware removed Stainless steel (SS) 20 47.6
Titanium (ti) 22 52.4

Type of plate based on the plate thickness

1mm 12 28.6
1.5mm 20 47.6
2 mm 8 19
2.5mm 2 4.8

Anaesthesia General anesthesia (GA) 25 59.5
Local anesthesia (LA) 17 40.5

Approach
Intraoral 34 81
Extraoral 7 16.6
Combined 1 2.4

Tooth involved Yes 9 21.4
No 33 78.6

Tooth extracted Yes 9 21.4
No 33 78.6
Total 42 100

∗n is the number of subjects.
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placement, then long-term stability of titanium is guaran-
teed, and routine removal is not required in asymptomatic
patients [12]. We do agree the handling errors do occur
while drilling the holes and contouring the plate, especially
with the unexperienced hands in educational institutions.

In our study, a higher number of plates were removed
from the mandibular region. Out of 42 patients, 24 patients
underwent plate removal from the mandibular region.
Mandible fractures are due to severe traumatic forces which
lead to further complications which can explain the in-
creased number of hardware removal in this region [17].
Contributing factors for hardware failure in the mandibular
region can be the mobility of the mandible which interferes
with the stability of the prosthesis, inability to maintain
proper oral hygiene, collection of saliva or food in the
vestibule [17], proximity to tooth roots [18], constant irri-
tation to the surrounding tissues [18], and trauma due to
continuous masticatory forces [10]. )ese can cause infec-
tions and eventually failure and removal of hardware in this
region. Nerve injury might also lead to hardware removal in
some cases if the plates were placed in close proximity to the
nerves in the mandible [18–20]. Other factors can also be the
inability to maintain routine follow-up which might lead to
improper follow-upmeasures and local infection [18, 21, 22].

Our study showed that infection was the most
commonly associated complication leading to hardware
failure in trauma patients. )is was similar to conclusions
made in other studies [8–12, 14, 15, 17, 18, 20–23]. )e
causes may be lack of blood supply due to comminuted
fractures with periosteal detachment [10], inability to
maintain proper oral hygiene [15, 18, 21, 23], increased
exposure of the fractured site to the oral environment
[1, 24], time duration between the accident and the
surgery [15, 21], smoking [12, 23], repeated trauma due to
mastication and dentures [10], delayed healing [22],
infected tooth [14], improper fracture diagnosis [18], lack
of stability causing movement of the plate which acts as a
foreign body [15, 18, 19], and intraoral approach causing
lack of proper visibility [15, 18, 23].

Another cause of hardware failure in our study was
hardware exposure and palpable hardware which was
commonly seen in the zygomatic and infraorbital region.
)is could be attributed to the zygomaticofrontal region, and
the infraorbital region has thin skin, and this leads to the
screws becoming more visible over time [17]. Exposure
might be commonly seen in cases with thin, soft tissue
covering over the plates. Continued exposure leads to pal-
pable hardware and secondary infection [7].

Hardware loosening is also an indication for plate re-
moval during the healing period which can be treated by
replacement of the hardware or by rigid external fixation [7].

Increased incidence of plate removal was seen in
patients who underwent open reduction and internal
fixation with an intraoral surgical approach [15, 18, 23].
Our study showed that this was five times more than those
who underwent open reduction and internal fixation
using the extraoral approach. )is may be because of the

fact that the thickness of soft tissue is much lesser to cover
the foreign body. )e intraoral approach leads to reduced
exposure of the field along with reduced visibility which
can lead to further complications such as damage to
nerves, tooth roots, and improper placement of the plates
which will eventually lead to an increased chance of
infection, hardware failure, and removal [15, 18]. )us,
the extraoral approach can be used to ensure a more
sterile environment along with increased visibility and
fewer complications [15, 18, 23]. However, there is always
a risk of scar formation.

Proper oral hygiene, constant follow-up, and radio-
graphic examination of the teeth in the line of fracture
followed by endodontic treatment if necessary should be
performed in all cases to reduce the chance of complications
[15, 18]. Stability by using adequate rigid fixation of the
fracture leads to decreased mobility of the foreign body and
contributes to a lower risk of infection. )is is very im-
portant for mandibular fractures as the mandible is load-
bearing and mobile [18].

According to the statistical analysis, our study showed
that majority of the plate-related problems usually de-
veloped within the first seven months to one year. )is is
in line with the data observed from other studies
[8, 11, 13, 14]. )us, informed consent of the patient
should be taken at the time of the initial surgery, and plate
removal can be mentioned as a possible postoperative
complication that may require the patient to undergo a
second surgery [8, 11, 21].

A comparative study by Deepak et al. showed that more
complications were seen in patients having stainless steel
prosthesis when compared to titanium.)is was because the
time taken to adapt stainless steel plates was far greater, and
this is attributed to the pliability of the material. )is could
be the factor leading to higher infection rates and wound
dehiscence [16].

Our study also showed that the number of removal of
titanium plates, when compared to stainless steel, was less.
Of the 983 patients, titanium plates amounted to 22 (0.022%)
cases only, and of the 489 patients, stainless steel plate re-
moval was performed in 20 (0.04%) cases. )is is similar to
the data seen in other studies [8, 16]. Studies have also shown
that titanium plates do not require routine removal unless
clinically indicated [6, 9–12]

5. Conclusion

Based on the results seen in our study, most of the cases
showed complications within the first year of placement
irrespective of the material used. )us, routine removal is to
be considered when the bony union has occurred to prevent
any disturbance in the growth of the facial bones in children.
Hence, introducing the protocol for routine removal can be a
preventive measure, which requires a second surgical pro-
cedure. Our current protocol is the removal of titanium
plates only in symptomatic adult patients as titanium is most
biocompatible and has osseointegration properties.
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