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ARTICLE INFO  ABSTRACT 
 
 

Orthognathic surgery aims to restore the balance between the face and the skull, favoring a 
significant improvement in masticatory, respiratory, phonetic and facial aesthetics. However, 
during and after the procedure, some complications can be observed in patients. The objective of 
this systematic review was to assess in the scientific literature the main complications associated 
with orthognathic surgery during the intra and postoperative period. A systematic literature review 
was performed using Science Direct, Embase, Cochrane Collaboration Library and 
PubMed/MEDLINE as databases. Studies related to complications of orthognathic surgery were 
selected. The search strategy provided a total of 3.262 studies. After screening by reading the 
titles and abstracts, 32 studies were considered potentially eligible and read in full by the 
evaluators. At the end of the analysis, nine articles met all the inclusion criteria and were included 
in this systematic review. Studies have shown that among the observed complications, 
neurological injuries were the most frequent, followed by the presence of hemorrhage during 
osteotomy, dental devitalization, bone fractures and infections.It is important to note that the 
psychological factor of patients must be taken into account, so that they feel satisfied with the 
aesthetics of their face after the surgery. 
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INTRODUCTION 
 

Concern for health and aesthetics has always been part of the 
life of human beings, who have always looked for ways to 
improve their appearance. Currently, the emergence of new 
surgical techniques has become promising in the correction of 
skeletal discrepancies, offering patients excellent results, both 
in terms of function and aesthetics. Orthognathic surgery aims 
to reestablish the balance between the face and the skull, 
favoring a significant improvement in masticatory, respiratory, 
phonetic and facial aesthetics. Surgery planning requires a 
trusting interaction between the professional and the patient, in 
order to reach the final goal of satisfaction with the procedure 

 
(Posnick, 2019 and Olkun, 2019). This therapeutic approach is 
performed by a multidisciplinary team and requires surgical, 
orthodontic, speech and psychological planning during the pre 
and post-operative period (Posnick, 2019). During 
preoperative planning blood tests should be requested in order 
to ascertain the systemic health of the patient, another factor to 
be analyzed is the patient's face, documents such as profile and 
frontal photographs are extremely important. The correct 
planning and preoperative reproduction of bone movements 
before fixing the structures in the planned position is of 
fundamental importance for successful treatment (Suenaga, 
2016). In surgical planning, the use of plaster models allows 
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dental elements to be viewed in a three-dimensional way, 
while in virtual planning it is possible to view the entire skull, 
with better reproducibility in simulations, offering more 
advantages to the surgeon, as well as better results for the 
patient, avoiding complications during and after the procedure 
(Centenero, 2014 and Vale, 2016).Orthognathic surgery favors 
several advantages in the correction of dento-skeletal 
disorders. However, during and after the procedure, some 
complications can be observed (Steenen, 2016 and Posnick, 
2016). Among the intraoperative complications, the 
occurrences of hemorrhages are highlighted due to lesions of 
large blood vessels, such as the lower alveolar artery, superior 
alveolar artery, maxillary artery, facial artery, sublingual 
artery and retromandibular vein. Another type of complication 
observed during surgery is the occurrence of fractures 
resulting from inadequate vertical osteotomy on the lower 
border and horizontal osteotomy performed above the tongue, 
as well as fractures associated with the separation of the 
proximal and distal segments of the maxillary bones 
(Thastum, 2017 and Kim, 2017). However, some 
complications, such as the presence of neurological injuries, 
musculoskeletal pain, changes in nasal morphology, 
temporomandibular disorders, delayed union or non-union of 
the osteotomy site, as well as the presence of infections and 
psychological changes caused by the change in facial 
aesthetics, are observed only in the postoperative period 
(Alolayan, 2014 and Kim, 2017). The professionals involved 
in the treatment must know the causes of the possible 
complications that occur during and after the surgery to treat 
the affected patients, thus favoring better results in relation to 
the functionality and aesthetics of the stomatognathic system. 
Therefore, the objective of this systematic review was to 
assess in the scientific literature the main complications 
associated with orthognathic surgery during the intra and 
postoperative period. 
 

MATERIALS AND METHODS 
 
This study followed the guidelines of the Preferred Reporting 
Items for Systematic Reviews and Meta analyses (PRISMA) 
Statement (Moher, 2009).  
 
Information of sources and search strategies: A literature 
search was performed in July of 2020 in the following 
electronic databases: Science Direct, Embase, Cochrane 
Collaboration Library, and PubMed/MEDLINE. The 
following review question was developed according to 
population, intervention, comparison, and outcome (PICO): 
“What is the complications associated with orthognathic 
surgery?” and a keyword search was performed. The search 
was carried out without time and language restrictions. Hand 
searches were also conducted by cross checking the reference 
lists of the included articles. Duplicates were removed upon 
identification. The search strategy was based on combinations 
of the following keywords: (“surgery”) AND (“orthognathic 
surgery”) AND (“Complications” [MeSH]). 
 
Eligibility criteria and Study selection: The reviewer 
independently screened and assessed potential articles. Studies 
that did not fulfil the inclusion criteria were excluded. In the 
first stage, the titles and abstracts of all retrieved reports were 
screened for potentially eligible studies. The full text articles 
of the previously identified studies were then examined in 
detail according to predefined eligibility criteria for inclusion 

in the qualitative review. Disagreements were solved by 
discussion between the authors. The inclusion criteria were:  
 
 Studies that evaluated the complications associated with 

orthognathic surgery.  
 With regard to inclusion criteria, the review exclusively 

focused on randomized controlled trials with clearly 
specified inclusion and exclusion criteria.  

 The surgical technique had to be identical for the patients 
in all of the included studies.  

 In addition, a study sample of least 10 patients was 
required, as well as an observation period of at least 3 
months.  

 
Exclusion criteria:  
 
 Animal studies.  
 in vitro studies. 
 Opinion articles. 
 Letters to the editor. 
 Review articles.  
 Interviews, updates. 
 Abstracts. 
 Unpublished studies. 

 
The review authors independently screened the articles for 
data extraction. Any disagreements were resolved by 
discussion.  
 

RESULTS 
 
Study selection and characteristics: The search strategy 
developed in this systematic review identified a total of 3,262 
studies located in the evaluated databases. After screening 
through reading the titles and abstracts and excluding 
duplicate articles, 32 studies were considered potentially 
eligible and read in full by the evaluators. At the end of the 
analysis, nine articles published between 2001 and 2019 met 
all the inclusion criteria and were selected for this systematic 
review (Panula, 2001; Kim, 2007; Ho, 2011; Davis, 2016; Lee, 
2016; Friscia, 2017; Olate, 2018; Hwang, 2019; Zaroni, 2019). 
The flowchart applied for the article selection and selection 
process is illustrated in Figure 1.In total, 5.939 patients 
undergoing orthognathic surgery were evaluated in the 
selected studies, with the sample ranging from 17 patients 
(Hwang, 2019) to 2.268 patients (Davis, 2016). The types of 
surgery performed are listed in Table 1.The average follow-up 
time ranged from 6 months to 2.7 years. All included studies 
evaluated the main complications associated with orthognathic 
surgery. The main methodological aspects and observed 
results can be seen in Table 1. 
 
MAIN RESULTS 
 
Panula (2001) retrospectively evaluated the incidence of pre, 
intra- and postoperative complications of orthognathic surgery 
and its implications for the patient. In this study, the most 
frequently observed complication was a sensorineural deficit 
in the region innervated by the lower alveolar nerve. The same 
result was observed in the study developed by Kim (2007), in 
this article a case of severe intraoperative bleeding was also 
reported. 
 

38453                                     Allana Barbosa Corrêa et al, Complications associated with orthognathic surgery: A systematic review 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1.  Summary of the descriptive characteristics and results of the included studies (n=9). 
 

Author (year) Country Number of 
patients 

Age 
(mean) 

Type of surgery Follow-up 
(mean) 

Summary of the results 

Panula  (2001) Finland 655 30.3years Mandibular Osteotomies 
 

 BSSO 
 Anterior subapical segment (Kole) 
 Posterior subapical segment  
 Genioplasty  
 Body osteotomy 
 Intraoral vertical ramus osteotomy 
 Maxillary Osteotomies 
 Le Fort I 
 Anterior supra-apical segmental (Wassmund)  
 Posterior supra-apical segmental (Schuchardt) 

SARME 

1.8 years The most common complication was a neurosensory 
deficit in the region innervated by the inferior alveolar 
nerve; mild in 32% of patients (183 of 574 patients with 
an osteotomy in the mandible) and disturbing in 3% of 
patients (18/574). The most serious complication was 
severe intraoperative bleeding in 1 patient necessitating 
major blood transfusions and later embolization of the 
internal maxillary artery.  

Kim (2007) South Korea 301 40 years BSSRO; BSSRO and genioplasty; BSSRO & Le Fort I 
osteotomy; BSSRO & Le Fort I osteotomy and genioplasty; 
Genioplasty; BSSRO and paranasal augmentation; BSSRO 
and genioplasty and paranasal augmentation; Le Fort I 
osteotomy; Genioplasty and anterior segment osteotomy; 
BIVRO; BIVRO and others; BSSRO and others; BIVRO 
and Le Fort I osteotomy; Angle shaving; SSRO and IVRO. 

1 year The most common complication was a neurosensory 
deficit in the region innervated by the inferior alveolar 
nerve. The most serious complication was severe 
intraoperative bleeding. No complication was fatal. 

Ho  (2011) 
 

United 
Kingdom 

85 23.3 years Segmental Le Fort I osteotomy. 2.4 years The overall complication rate was 27%. Three patients 
(4%) had devitalisation of teeth, three (4%) developed 
minor periodontal defects, and one had tooth loss. Eight 
patients (9%) had plates removed, and two patients 
developed persistent postoperative palatal fistula. 

Davis (2016) 
 

Canada 2.268 26.9 years BSSO; Le Fort; 1-Piece Le Fort; Segmental Le Fort; FG; 
BSSO+FG; Le Fort+FG; BSSO+Le Fort; 
BSSO+LeFort+FG. 

NI Eight percent of patients developed ansurgical site 
infection. None of the patient demographics was 
associated with an increased risk for infection. Most 
initial infections (62%) and most recurrent infections 
(78%) occurred in the mandible. Twenty-six percent of 
patients who developed SSIs had recurrent infections after 
antibiotic treatment.Surgical site infection necessitated 
hardware removal for 14% of patients. Adverse effects 
from the antibiotics were seen in 4.2% of patients. 

Lee (2016) South Korea 1.455 26.4 years For double-jaw surgeries, Le Fort I osteotomies were 
performed through a horizontal incision in the buccal sulcus 
from the right first molar to the left first molar, resulting in 
a horizontal osteotomy line at least 5 mm away from the 
root apices. The osteotomy was completed from the 
piriform rim to the posterior extent of the zygomatic 
buttress in the lateral wall of the maxilla in a plane 
horizontal to the Frankfort horizontal plane. After fracture, 
the maxilla was passively positioned into the desired 
location using an inter-occlusal interim splint. 

2.7 years Descending palatine arteryligation, genioplasty, and 
mandibular sub-apical osteotomy were associated with a 
significant risk of tooth discolouration. Patients should be 
informed preoperatively of the possibility of tooth 
discolouration. Additionally, the descending palatine 
arteryshould be preserved during Le Fort I osteotomy to 
reduce the risk of tooth discolouration. 

…………………….Continue 
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Ho (2011) evaluated the complication rates associated with segmental maxillary surgery, the 
overall complication rate was 27%. Three patients (4%) had devitalized teeth, three (4%) 
developed small periodontal defects and one had tooth loss. Eight patients (9%) had plaque 
removed and two patients developed persistent postoperative palatal fistula. There was no 
segmental loss of bones or teeth. The authors concluded that complications in this cohort 
were relatively low and that segmental maxillary surgery is safe as an adjunct in carefully 
selected cases. 
 
Davis (2016) determined the prevalence of surgical site infection after orthognathic surgery 
at a referral center. 8% of patients developed infection of the surgical site. None of the 
patient's demographic data was associated with an increased risk of infection. Most initial 
infections (62%) and recurrent infections (78%) occurred in the jaw. 26% of patients who 
developed surgical site infection had recurrent infections after treatment with antibiotics. 
Adverse effects of antibiotics were seen in 4.2% of patients. The prophylactic use of first 
generation cephalosporins, such as cefazolin, appears to be more effective than penicillin and 
clindamycin in preventing infection of the surgical site.Hwang (2019) evaluated the 
complications associated with surgeries that aimed to treat cleft lip/palate. Surgical 
complications included hemorrhage, inadequate fracture, lesion of the lower alveolar nerve 
and lingual nerve, damage to the tooth root and fistula. All patients recovered during the 
follow-up period of 6 months or more after surgery. 

DISCUSSION 
 
Orthognathic surgery seeks to promote a significant improvement in the function and 
aesthetics of patients with dento-skeletal deformities. However, complications can occur, the 
main ones being functional and psychological (Jędrzejewski, 2015). In the study by Kim 
(2017) it was observed in the postoperative period of patients undergoing orthognathic 
surgery, the presence of neurological complications affecting mainly the lower alveolar 
nerve, the mental nerve, the incisor nerve and the infraorbital nerve. These findings 
corroborate the studies by Panula (2001) and Kim (2007), in which the most frequent 
complication was the sensorineural deficit in the region innervated by the lower alveolar 
nerve. In the study by Friscia (2017), Zaroni (2019) and Hwang (2019), nerve injuries were 
also reported, however, they were not the main complications observed in the postoperative 
period of the studied patients. Verweij (2017) stated in his study that the presence of a 
sensorineural deficit occurred more frequently in individuals over 31 years of age. However, 
these neurological changes were easily recovered, without causing permanent damage to the 
patients' nerves.Another post-surgical neurological complication reported in the literature is 
ischemic paralysis of the facial nerve, caused by the deep injection of vasoconstrictors and 
compression of the nerve by a hematoma. 
 

Friscia  (2017) 
 

Italy 423 37.5 years BSSRO; BSSRO + genioplasty; Le Fort I osteotomy; Le 
Fort I osteotomy + genioplasty; Le Fort I osteotomy+ 
BSSRO; Le Fort I osteotomy+ BSSRO + genioplasty. 

1 year One hundred eighty-five complications in 143 (33.8%) 
of the 423 treated patients were reported. Complications 
detected were nerve injury (49 cases, 11.9%), infections 
(10 cases, 2.4%), complications related to fixation plates 
or screws (30 cases, 7.1%), bad split osteotomy (8 cases, 
1.9%), secondary temporo-mandibular joint disorders 
(36 cases, 8.5%), dental injuries (21 cases, 5%), condilar 
resorption (2 cases, 0.5%), and necessity of a second-
time surgery (24 cases, 5.7%). 

Olate  (2018) 
 

Brazil 250 18 – 55 years Monomaxillary surgery, double procedures (bimaxillary 
ormonomaxillary surgery with genioplasty), and 
maxillary, mandibular, and chin surgeries. 

1.1 year The intraoperative complications totaled 20 patients 
(8%), of which 8 had deficiencies in the orthodontic 
device, either by breakage or because it lost its bonding, 
10 patients with a bad split in the sagittal split 
osteotomy, 1 patient with increased bleeding during the 
surgery, 1 patient with dental injury verified during 
surgery, and 1 patient with damage to the lower lip. 

Hwang (2019) 
 

South Korea 17 22.88 Orthognathic Surgery for patients with cleft lip/palate 0.6 year Intraoperative complications include hemorrhage, 
inadequate fracture, injury to theinjuries to the 
inferioralveolarnerveand lingual nerve, root damage, and 
fistula. 

Zaroni (2019) Brazil 485 29.9 The most frequent was BSSO (35.9%),followed by Le 
Fort I osteotomies(34.5%). 

NI A total of 93 complications were reported (19.2%), 
including postoperative malocclusion, hemorrhage, 
inferior alveolar nerve injury, bad split, and infection. 

Legends: BSSO, bilateral sagittal split osteotomy; SARME, surgically assisted rapid maxillary expansion; BIVRO, bilateral intraoral vertical ramus osteotomy; BSSRO, bilateral sagittal split ramus osteotomy; IVRO, intraoral 
vertical ramus osteotomy; SSRO, sagittal split ramus osteotomy; FG,functional genioplasty. 
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Correct anesthetic technique, as well as drug therapy 
associated with the use of corticosteroids after surgery, can 
prevent temporary neurological lesions of the facial nerve 
(Koh, 2011). In this systematic review, no studies were 
reported that reported complications associated with facial 
nerve palsy in patients undergoing orthognathic surgery. 
However, because it is a condition that can cause 
inconvenience to the patient, the surgeon must take the 
necessary care to avoid a possible late complication.Emsh
(2000) observed in his study that after performing Le Fort I 
maxillary osteotomies, patients did not show a positive 
response regarding pulp vitality in the first weeks. However, 
this pulp response was reversible, returning to normal over 
time. Le Fort I osteotomy can also induce direct changes in 
sensory nerves, temporarily affecting the sensitivity of the oral 
mucosa and palatal mucosa (Kim, 2017). In the study by Ho 
(2011) it was observed that 4% of the patients presented 
permanent damage in relation to pulp vitality, this being a type 
of complication that must be explained previously to the 
patients before the surgical procedures, in order to avoid later 
endodontic infections caused by postoperative pulp 
necrosis.The occurrence of postoperative infec
undergoing orthognathic surgery can be determined by a 
combination of factors, among which, the surgical technique 
and asepsis employed, as well as the patient's immunological 
condition, stand out. Cellulite, abscess, maxillary sinusitis a
osteomyelitis, are the types of infections that can occur after 
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Correct anesthetic technique, as well as drug therapy 
associated with the use of corticosteroids after surgery, can 
prevent temporary neurological lesions of the facial nerve 
(Koh, 2011). In this systematic review, no studies were 

mplications associated with facial 
nerve palsy in patients undergoing orthognathic surgery.  
However, because it is a condition that can cause 
inconvenience to the patient, the surgeon must take the 
necessary care to avoid a possible late complication.Emshoff 
(2000) observed in his study that after performing Le Fort I 
maxillary osteotomies, patients did not show a positive 
response regarding pulp vitality in the first weeks. However, 
this pulp response was reversible, returning to normal over 

I osteotomy can also induce direct changes in 
sensory nerves, temporarily affecting the sensitivity of the oral 
mucosa and palatal mucosa (Kim, 2017). In the study by Ho 
(2011) it was observed that 4% of the patients presented 

to pulp vitality, this being a type 
of complication that must be explained previously to the 
patients before the surgical procedures, in order to avoid later 
endodontic infections caused by postoperative pulp 
necrosis.The occurrence of postoperative infection in patients 
undergoing orthognathic surgery can be determined by a 
combination of factors, among which, the surgical technique 
and asepsis employed, as well as the patient's immunological 
condition, stand out. Cellulite, abscess, maxillary sinusitis and 
osteomyelitis, are the types of infections that can occur after 

surgery. Currently, with the correct use of aseptic techniques, 
as well as the advancement of surgical techniques and the 
implementation of broad-spectrum antibiotics, the rates of 
postoperative infection are increasingly lower (Posnick, 2017 
and Kim, 2017). In the studies by Davis (2016), Friscia (2017) 
and Zaroni (2019), the presence of surgical site infection after 
orthognathic surgery was observed. However, Posnick (2017) 
reported that the rates of postoperative infections are low 
when using antibiotics, cefazolin or cephalexin in the 
postoperative period. Thus, the importance of knowing the 
systemic health conditions of the patient through the request of 
preoperative exams is emphasized,
adequate drug therapy, avoiding the occurrence of acute or 
chronic infections.Vascular complications can occur as a result 
of traumatic rupture of blood vessels or due to the presence of 
pre-existing coagulopathies. Injuries to th
artery, upper alveolar artery, maxillary artery, facial artery, 
sublingual artery and retromandibular vein can cause 
hemorrhage during surgical procedures. However, this 
complication can be resolved through the use of hemostatic 
materials (Nardi, 2002 and Thastum, 2017). These findings 
corroborate the studies by Olate (2018), Hwang (2019) and 
Zaroni (2019) in which the presence of intraoperative 
hemorrhage was observed, however, this complication did not 
present risks for patients, being ea
variety of complications associated with orthognathic surgery, 
professionals must know the types of complications, to be able 
to treat when necessary. The best way to avoid complications 
is to carry out a correct preoperative 
 
Conclusion 
 
To obtain a satisfactory result during the performance of 
orthognathic surgery, it is necessary to carry out an adequate 
planning, through a correct and precise diagnosis, taking into 
account the skeletal and dental aspects of the 
have shown that among the observed complications, 
neurological injuries were the most frequent, followed by the 
presence of hemorrhage during osteotomy, dental 
devitalization, bone fractures and infections. It is important to 
note that the psychological factor of patients must be taken 
into account, so that they feel satisfied with the aesthetics of 
their face after the surgery. The planning of orthognathic 
surgery must bring together different tools, as well as the 
performance of a multidisciplinary team so that a correct 
rehabilitation of the patient occurs, minimizing the risks of 
intra and postoperative complications.
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Figure legends: Figure 1. PRISMA flow diagram of screened 
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