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Abstract Rigid internal fixation was propagated for use in the oral and maxillofacial region in the late 197Os.
Since that time, a number of systems have been developed for orthognathic surgery, craniofacial surgery and facial
fracture reconstruction [1,2]. The advantages of such internal fixation include a stable intra operative maxillary
position, the avoidance or reduced time of maxillomandibular fixation, and the suggestion within the current
literature that long term stability is improved [3,4,5,6]. In most maxillofacial units it is routine policy not to remove
plates and screws following bony union, unless when clinically indicated [7,8,9]. Many studies have investigated the
removal of miniplates in trauma cases but relatively few studies have focused exclusively on orthognathic surgery
operations. This review of literature was done to investigate if there isa need and necessity to remove plates and
screws after orthognathic surgery.
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1. Introduction
Miniplates have been widely used in the osteosynthesis
of the mandible and maxilla in maxillofacial surgery, be it
for trauma or orthognathic surgery. In 1991, the
Strasbourg Osteosynthesis Research Group recommended
that “the removal of a non-functional plate is desirable
provided that the procedure does not cause undue risk to
the patient” [10]. For most patients there is less risk in
leaving symptomless plates in situ than in removing them.
There is as yet no consensus among surgeons on the need
for routine removal of maxillofacial plates [11]. It is
routine policy in most units not to remove miniplates
following bony union, but to remove them only when
clinically indicated [7,8,9]. There have been a number of
studies looking at small groups of patients who have had
miniplate osteosynthesis in cross section and most report
relatively low rates of removal [12-19].

2. Objective
This review was done to evaluate whether removal of
plates and screws after orthognathic surgery is mandatory
or not.

3. Search Methodology
In JULY 2013 search for relevant trials in The
Cochrane Library, MEDLINE, PUBMED(MESH) was

done. An independent search of the internet was also done
for relevant articles.

4. Selection Criteria
No specific criteria was used except that the relevant
articles should be on human subjects and in English.
After thorough scrutiny four articles were selected as
appropriate and evaluated.

5. Results
According to the study conducted by Brian L. Schmidt
et al [2], a total of 738 plates were placed in 190 patients
out of which21 of the 190 patients (11.1%) had at least a
portion of the hardware removed because they either
requested removal or required removal secondary to
complication related to the plate or screw. This
represented 70 of 738 plates (9.5%). The reasons for
removal included pain, palpation by the patient, sinusitis,
temperature sensitivity, infection, and patient request.
Similarly in study conducted by Vyomesh Bhatt et al
[11] a total of308 plates were inserted into 153 patients in
which 32 plates were removed from 21 patients (10.4%)
over 4 years; 27 plates were removed from 16 patients for
purely plate-related symptoms, with infection being the
most common cause accounting for 16 plates (50%) in 9
patients. Symptoms necessitating plate removal occurred
within 52 weeks after insertion in 16 patients, accounting
for 23 of the plates removed (72%).
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T. Theodossy et al [20] in theirstudysuggested
infectionwas the sole reason for plate removal. A removal
rate of 15.6% was noted. Age and duration of operation
were the only two statistically significant factors to affect
plate removal while some of the other factors showed
increased odds ratios but were not statistically significant.
Bart Falter et al [21] in their study of 570 orthognathic
patients, hardware was removed in 157 patients (27.5%).
78 patients (13.7%) needed removal because of platerelated infection; 66 (11.6%) because of clinical irritation;
5 (0.9%) for dental implant placement; and 8 (1.4%) for
other reasons. Average time between operation and
removal was 9.9 months. More women (31.7%) than men
(20.3%) had plates removed, but age was not a factor
except with infection.

6. Discussion
Various complications can arise after miniplate and
screw fixation, such as infection, miniplate fracture,
nonunion and nerve paralysis or dysesthesia [7]. Plate
removal after orthognathic surgery varies between 1.0%
and 18.6% of patients [17,20,22,23,24].
Some German centers advocate routine removal of
plates and screws after treatment [25]. In general, there is
no significant correlation between age and the risk for
plate removal, in line with what has been reported by
Kuhlefelt et al [23].The role of antibiotics in intraoral
orthognathic surgery remains controversial and has been
questioned by the result of specific studies [26,27]. But
yet there is no harmony among maxillofacial surgeons
regarding the long-term management of miniplates.
Some authors recommend removal [1], while others
recommend retention unless clinically indicated [7,8,9].
Greater than 11% of patients undergoing Le Fort I
osteotomy with internal fixation will ultimately have the
hardware removed. Complications from the plates or
screws necessitating removal were observed in 10.6% of
patients [2]. It is important to note that plate removal is
not synonymous with failure of treatment as all patients
had their infected plates removed after a healing period
that allowed bony union. As for duration of operation, it
was interesting to note that if the procedure took longer
than 190 minutes, the odds of having a plate removed
were significantly greater than if the operation took 190
minutes or less. Procedures that lasted within the mean of
180 minutes did not seem to show any statistical
significance. This might be due to the increased length of
time that the open wound/osteotomy site is exposed to the
oral environment [20]. Although the standard removal of
all osteosynthesis material is no longer promoted in the
literature, controversy remains about the long-term effect
of titanium miniplates, primarily in young adults
[16,28,29,30].
Another possible explanation for the high removal rates
is that the patients are not placed in intermaxillary fixation
(IMF) postoperatively. Although the double-plating
method gives a strong fixation that excludes the need for
IMF, it is possible that this practice results in
micromotions at the fracture site that provoke a reaction
near the surgical wound [21]. There is evidence in the
literature of the excellent tissue compatibility and high
corrosion resistance of titanium and its alloys and the lack
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of support for the routine removal of titanium miniplates
[31].
Those who advocate the routine removal of
osteosynthesis devices do so on the basis that once bony
union has occurred and the implant has accomplished its
particular purpose it becomes a useless foreign body with
the potential to cause problems, and that removing it
might be considered preventative [11].
Our current practice is to only remove miniplates when
they are symptomatic, when they are encountered at
further surgery, or on request from the patient, which is in
keeping with the views of the consultants in the West
Midlands region of the United Kingdom [7] and other
studies [8,9]. Ultimately, the problem of plate palpation
could be solved completely by use of absorbable plates if
their profile is not too large immediately after placement.
The question is whether the incidence of plate palpation is
great enough to justify the increased expense of
absorbable plates [2].

7. Conclusion
Although age and gender are not controllable, duration
of operation, smoking habits and wisdom tooth removal at
the time of surgery can be controlled to try and minimize
the risk of infection and thus plate removal.Only a
minority of patients are likely to require removal of any
plates or screws after orthognathic surgery and to remove
them all routinely is to subject a large number of patients
to uncomfortable, sometimes difficult and even
occasionally hazardous procedures unnecessarily [2].
Newer plating systems such as resorbable plates and
screws that can fix these osteotomies in a stable and
reliable manner, with the material not being too bulky,
always fully resorbed and not costing more than present
metal materials must also be studied in detail to add value
to this debate.
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