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ABSTRACT

This paper investigated the incidenceand causes of os-
teosynthesis plate removal after orthognathic surgery.
The sample consisted of 250 patients (141 women and
109 men) who underwent orthognathic surgery be-
tween April 2011 and February 2017 at the Oral and
Macxillofacial Surgery Hospital of the Faculty of Den-
tistry of Erciyes University. Follow-up files, operation
notes, and radiographic images were reviewed retro-
spectively. Operation dates, age, sex, malocclusion type,
fixation methods, and orthognathic surgery methods
were classified. The incidence and causes of osteosyn-
thesis titanium miniplate removal and the average time
between placement and removal were determined.
Patients had a mean age of 22.9 + 6.5 [min: 17; max:
55]. Fourteen patients (5.6%) developed fixation-
related complications. They underwent plate removal
due to plate-infections (nine cases- 3.6%) or plate expo-
sure (five cases- 2.0%). The total number of plates used
was 1242 [800 (64%) in the maxilla and 442 (36%) in
the mandible]. Twenty-three plates were removed from
the maxilla [11 (1.3%)] or mandible [12 (2.7%)] due to
fixation material-related complications. The mean plate
removal time was 11.21+ 8.21 months (min:3- max:34
months). Osteosynthesis plates should be removed due
to infections and plate exposure after orthognathic sur-
gery. There should be left in place unless complications
arise.

Keywords: Infection, orthognathic surgery, osteosyn-
thesis plate removal,plate exposure, titanium miniplate.
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Bu calisma ile ortognatik cerrahi sonrasi osteosentez
plaginin ¢ikarilmasinin insidansi ve nedenleri arastiril-
di. Calismaya Erciyes Universitesi Dis Hekimligi Fakiilte-
si Ag1z, Dis ve Cene Cerrahisi Hastanesi'nde Nisan 2011-
Subat 2017 tarihleri arasinda ortognatik cerrahi geciren
250 hasta (141 kadmn ve 109 erkek) dahil edilmistir.
Hastalarin takip dosyalari, operasyon notlari ve radyog-
rafik goriintiileri geriye donik olarak incelendi. Ameli-
yat tarihleri, yas, cinsiyet, malokliizyon tipi, fiksasyon ve
ortognatik cerrahi teknikleri siniflandirildi. Osteosentez
titanyum mini plagin ¢ikarilma insidansi ve nedenleri,
yerlestirme ile ¢cikarma arasindaki ortalama siire belir-
lendi. Hastalarin ortalama yas1 22.9 # 6.5 [en kiiciik: 17;
en biiyiik: 55]. Ondort hastada (%5.6) fiksasyona bagh
komplikasyonlar gelisti. Plak enfeksiyonu (dokuz vaka-
%3.6) ve plagin agiga ¢ikmasi (bes vaka- %2,0) nedeniy-
le plaklar ¢ikarildi. Kullanilan toplam plak sayisi
1242'dir [800 (%64)'t maksillada ve 442 (%36)’si
mandibulada]. Fiksasyon materyali ile ilgili komplikas-
yonlar nedeniyle maksilla [11 (%1.3)] ve mandibuladan
[12 (%2.7)] yirmi {i¢ plak ¢ikarildi. Ortalama plak ¢ikar-
ma siresi 11.21+ 8.21ay (en disiik:3- en ylk-
sek:34ay)’di. Osteosentez plaklar1 ortognatik cerrahi
sonrasi enfeksiyon ve plagin agiga ¢ikmasi nedeniyle
¢ikarilmalidir. Komplikasyon ortaya ¢ikmadik¢a yerinde
birakilmalidir.

Anahtar Kkelimeler: Enfeksiyon, ortognatik cerrahi,
osteosentez plaklarinin ¢ikarilmasi, plagin a¢iga ¢ikma-
s, titanyum miniplak.
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INTRODUCTION

Orthognathic surgery is used to treat congenital or ac-
quired jaw-face deformities. Either Le Fort I or sagittal
split ramus osteotomy (SSRO), or both,can be per-
formed to correct jaw deformities (1,2). Orthognathic
surgery aligns the upper and lower jaws (occlusion),
restores jaw functions, and provides jaw-face integrity.
Screws and plates are used to fix the jaws in their final
position after osteotomy. Miniplates are used for rigid
fixation in maxillofacial injuries and orthognathic sur-
gery (3-6). Physicians used to wait for a while after in-
ternal fixation and perform follow-up operation to re-
move osteosynthesis materials. Today, surgeons remove
plaque with re-operate when a fixation material-related
complications such as infection, exposure of the wound
area (plate exposure), pain, patient complaints, irrita-
tion occur (3,5,7-14). Research on this topic shows that
about two out of ten plates in the maxilla and three out
of ten plates in the mandible are removed for various
reasons. Overall, approximately 16 out of 100 screws
and plates are removed postoperatively (15-17).

This paper investigated the incidence and causesof os-
teosynthesis plate removal following orthognathic sur-
gery. This is the first study on the Turkish population.

METHODS AND MATERIALS

The sample consisted of 250 patients who underwent
orthognathic surgery between April 2011 and February
2017 at the Oral and Maxillofacial Surgery Hospital of
the Faculty of Dentistry of Erciyes University. This study
was approved by the ethics committee of the faculty of
medicine of Erciyes University (2017 /98).

Statistical analysis was performed using IBM SPSS Sta-
tistics 21.0 (IBM Corp, Armonk, NY, USA). Descriptive
statistics were used to introduce the patients’ baseline
characteristics. The data are presented as number (n),
percentages (%), mean #* standard deviation and me-
dian (Q1-Q3) values. The Shapiro Wilk’s test and Q-Q
graphs were used for normality testing. Mann Whitney
U test was used to examine the difference between the
age of patients with and without plaque removal. P<
0.05 was accepted as significant.

Table I. Summary of variables
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The same surgical team performed the operations and
used the same type of local anesthesia, incision, and
osteotomies. Reciprocal saws, piezo saws and Linde-
mann burs were used to bone osteotomy. They per-
formed standard Le Fort I osteotomy in the maxilla and
Hunsuck modification (1968) of sagittal split ramus
osteotomy (SSRO) in the mandible.

Osteosynthesis was performed using four L-shaped
miniplates with four holes and monocortical self-
tapping screws in the maxilla (Matrix ORTHOGNATHIC
and Compact Lock, DePuy Synthes, Zuchwil, Switzer-
land; KLS Martin, Tuttlingen, Germany; Walter Lorenz
Surgical Fixation systems, Zimmer Biomet Jacksonville,
FL, USA) and one straight miniplate with four holes on
each side and monocortical self-tapping screws in the
mandible. Drills with a diameter of 1.5 mm were used in
the drilling protocol. The miniplates were placed in the
apertura piriformis and zygomatic buttress regions in
the maxilla. The miniplates placed in the maxilla ranged
from 0.8 to 1 mm in thickness, while those placed in the
mandible were 1 mm in thickness. The monocortical
screws were 5-6 mm in length and 2.0 mm in thickness,
while the emergency screws were 2.3 mm in thickness.
Follow-up files, operation notes, and radiographic im-
ages were retrospectively analyzed. Operation dates,
age, sex, malocclusion type, and fixation, and orthog-
nathic surgery methods were classified. The incidence
and causes of titanium plate removal and the average
time between placement and removal were determined.
The incidence of titanium plate removal from the max-
illa and mandible was separately evaluated. Patients
with plate-related infections and plate exposure and
those who underwent plate removal due to other rea-
sons (secondary surgical operation, patient request,
etc.) were examined and analyzed.

RESULTS

The sample consisted of 250 patients who underwent
orthognathic surgery. Table I shows the patients’ demo-
graphic characteristics and the types of deformity and
surgery. Patients (141 women and 109 men) had a
mean age of 22.9 + 6.5 (min: 17- max: 55). Almost all

Sample size (n=250) n (%)
Demographic characteristics

Age (Mean # SD), years 229+6.5
Gender, Female 141(56.4)
Deformity types

Class I 9 (3.6)
Class II 66(26.4)
Class 111 166 (66.4)
Asymmetry 9 (3.6)
Surgical Operations

SSRO 24 (9.6)
Le Fort ] 24 (9.6)
Le Fort I + SSRO 155 (62)
Le Fort I + SSRO + genioplasty 12 (4.8)
SSRO + genioplasty 4(1.6)
Le Fort I + genioplasty 5(2.0)
Le Fort I + mandibular anterior segmental osteotomy 2(0.8)
Le Fort I (anterior segmental osteotomy) + genioplasty 1(0.4)
Le Fort I + mandibular osteotomy (corpus ostectomy) 1(0.4)
SSRO+ maxillary anterior segmental osteotomy 1(0.4)
SSRO + genioplasty + mandibular osteotomy (inferior border ostectomy) 1(0.4)
Genioplasty 20(8.0)
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patients (98%) underwent fixation on the upper and
lower jaws with miniplate and monocortical screws.
Only five patients (2%) underwent fixation on the lower
jaw with bicortical screws. Fourteen patients (5.6%)
developed postoperative complications due to fixation
materials (screws and plates) (Table II).

Eight patients (3.2%) developed plate-related local in-
fections, while one patient (0.4%) developed plate-

Table II. Fixation material-related complications

tions. The average time between plate placement and
removal was 11.21+ 8.21 months (min:3- max:34
months). The average time between plate placement
and removal due to infection was 10.4+10.26 months
(min:3-max:34 months).The median (Q1-Q3) age of
those who had plaque removed was 20.0(19.0-22.5),
and the median (Q1-Q3) age of those who did not have
plaque removal was 21.0(19.0-25.0).There is no statisti-

Fixation Material-Related Complications n %
Plate infection 3.6
Plate exposure 2.0
Total 14 5.6

related maxillary sinusitis. Fixation materials were re-
moved from five patients (2%) due to plate exposure
without any sign of infection. Screws and miniplates
were removed from one patient (0.4%) at his/her re-
quest without any complications, from four patients
(1.6%) because of secondary surgery, and from one
patient (0.4%) due to the screw-plate-related dental
pathology.

A total of 1242 plates were used (800 in the maxilla and
442 in the mandible) (Table III).

cally significant difference between the age of patients
with and without plaque removal(p=0.348).

DISCUSSION

Orthognathic surgery is a standard treatment for ac-
quired or congenital dentofacial and maxillofacial de-
formities and maxillofacial asymmetries (2,18,19). Mini-
plates are commonly used in orthognathic operations to
treat maxillofacial trauma and craniofacial disorders.
Miniplates are strong and biocompatible devices made

Table III. The number of plates removed from the maxilla and mandible

Maxilla

Mandible Total

Plates removal 21 (1.69%)
779 (62.71%)

800 (64.4%)

Non-removal plates

Total

36 (2.89%)
1206 (97.1%)
1242 (100%)

15 (1.2%)
427 (34.3%)
442 (35.5%)

Twenty-one plates were removed from the maxilla due
to infections (n=4), plate exposure (n=7), perialar im-
plantation (n=6), or at the patients’ request (n=4). Fif-
teen plates were removed from the mandible due to
infections (n=9), plate exposure (n=3), or secondary
surgery, screw-plate-related dental pathology, etc.
(n=3) (Table 1V).

A total of 23 plates (1.85%) were removed due to fixa-
tion material-related complications, whereas 13 (1.0%)
were removed without screw-plate-related complica-

Table IV. Reasons for removal of screws and plates

of titanium. They can bear loads and fulfill oro-facial
functions as long as there are no screw-plate-related
complications. Fixation materials should be removed in
the event of symptomatic problems. However, there are
different approaches in the literature. Some physicians
remove plates on both sides even if there is a complica-
tion only on one side (15), increasing the incidence of
plate removal. Some others remove plates at patients’
request, even in the absence of complications. These
different approaches and practices make the issue con-

Reasons for Removal of Screws and Plates

Number of Plates removed (n,%)

Number of patients (n,%)

Maxilla Mandible
Plate exposure 5(2.0) 7 (0.56) 3(0.24)
Plate-related local infections 8(3.2) 2 (0.16) 9(0.72)
Plate-related maxillary sinusitis 1(0.4) 2 (0.16) -
Patient request 1(0.4) 4(0.32) -
Secondary surgery 4(1.6) 6(0.48) 1 (0.08)
Screw-plate-related dental pathology 1(0.4) - 2 (0.16)
TOTAL 20 (8.0) 21 (1.69) 15 (1.2)
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troversial.

Patients sometimes experience fixation problems, such
as wound dehiscence, loss of rigidity and screw stability,
plate exposure or breakage, mobile bone fragments,
necrosis, and infections (20). Research shows that post-
operative plate removal ranges from 1 to 55%
(7,14,16,17,20-23). Sukegawa et al. (2018) conducted a
study on 240 patients and reported that 71 plates were
removed due to infections and other reasons (n=24) or
at patients’ request (n=47) and that 24 screws and
plates were removed due to early complications in the
first year of surgery (n=10) or plate-related complica-
tions within five years after surgery (n=14) (17). In the
present study, the average time between plate place-
ment and removal was 11.21+ 8.21 months (min:3-
max:34 months), and the average time between plate
placement and removal due to infections was
10.4£10.26 months (min:3-max:34 months). Friscia et
al. (2017) reported that seven out of ten patients (N
=423) developed fixation material-related complica-
tions, such as osteitis (n=25) and bone sequestration of
the distal mandible fragment (n=5) (24). We detected
sequestration formation due to osteitis in one patient
(0.4%). Little et al. conducted a study on 202 patients
who underwent orthognathic surgery and reported that
21 patients (10.4%) required plate removal due to vari-
ous reasons (plate exposure, infection, pain and irrita-
tion without infection, sinusitis, etc.). They stated that a
total of 27 out of 854 plates were removed from the
maxilla (n=8) and mandible (n=19) (15). Chow et al.
(25) conducted a study on 1294 patients who under-
went orthognathic surgery (1070 bimaxillary; 102 max-
illary; 122 mandibular surgery) and found that 46
(3.6%) patients required plate removal due to loose
screws (n=19), plate exposure (n=16), plates felt during
palpation (n=2), at patients’ request (n=8), or infections
(sinusitis) (n=1). Widar et al. (2017) determined that
one in every 32 patients (n=323) required plate re-
moval due to infections (16).

Goémez-Barrachina et al. (2020) found that the plate
removal rate was 13.4% per patient (26). Verweij et al.
(2016) calculated that rate as 11.2% (27). Research
shows that the prevalence of plate removal ranges from
1% to 37.3%.This wide range is due to variations, such
as follow-up times, tobacco addiction, and different cri-
teria (22,28,29).The rate of removal per plate is 9.7%.
Most physicians remove plates from the mandible uni-
laterally due to infections and patient discomfort but
remove the plates on both the complication side and the
other side of the maxilla (26).Falter et al. (2011) attrib-
utes the high incidence of plate removal after orthog-
nathic surgery to the following reasons:

= Physicians place two plates in the incision
lines in lower jaw osteotomies,

= Physicians decide to remove plates even
in the case of minimal complaints.

= Physicians do not perform intermaxillary

fixation after surgery (14).
In our study, physicians did not perform intermaxillary
fixation but placed a single plate on the osteotomy line
and removed the screw-plates in the presence of symp-
tomatic complaints. Therefore, the rate of plate removal
may be low. We observed fixation material-related com-
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plications in 14 patients (5.6%), who required plate
removal due to infections (3.6%) and plate exposure
(2.0%). A total of 1242 plates were placed (800 in the
maxilla and 442 in the mandible). Twenty-three plates
(1.85%) were removed from the maxilla [11 (1.3%)] or
mandible [12 (2.7%)] due to fixation material-related
complications, while 13 (1.0%) plates were removed
without screw-plate-related complications. Although
practices vary across countries, it is recommended that
screw plates not be removed unless there are complica-
tions. We found that 14 (5.6%) patients were plate re-
moved due to infections and plate exposure. This rate is
lower than those reported by earlier studies. Healthcare
professionals should identify systemic predisposing
factors (diabetes, etc.) and follow up patients closely.
Inadequate cooling with saline during bone drilling for
rigid fixation causes the bone around the screw to heat
up, resulting in localized necrosis and fixation destabili-
zation. Covering screws and plates with tension-free
and stable soft-tissue flaps is one of the basic surgical
principles that can prevent infections.

CONCLUSION

In conclusion, Osteosynthesis plates should be removed
due to infections and plate exposure after orthognathic
surgery. There should be left in place unless complica-
tions arise.
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