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Abstract
Background: We explored postoperative non-surgical site complications in orthognathic surgery (OS) and investi-
gated associations between outcome and patient- and surgery-related variables.
Material and Methods: This single-centre (Department of Oral and Maxillofacial Diseases, Helsinki University 
Hospital, Helsinki, Finland) retrospective study included patients ≥18 years undergoing OS between January 2016 
and December 2022. Data were manually reviewed from the hospital database. Associations with the outcome were 
analysed using SPSS software (IBM Corporation, 28.0.0.0).
Results: Of 429 patients, 16 (3.7%) had a non-surgical site complication, and a total of 19 complications were recog-
nized. A potentially life-threatening somatic complication occurred in 0.7% of patients. The most common complica-
tion was severe psychiatric morbidity, constituting 37% of all recognized complications. In the univariate and multivari-
able regression model, preoperative long-term disease (aOR 4.729; 95% CI 1.510-14.812; p=.008) and alcohol/substance 
abuse (p=.027) predicted the outcome independently. No other evaluated variables were associated with the outcome.
Conclusions: The results suggest that severe general complications are rare and are associated with patients’ long-
term diseases. Severe psychiatric complications comprised a significant proportion of all recognized complications. 
Attention should be paid to patients’ somatic and psychiatric status at all stages of treatment.

Keywords: Orthognathic surgery, postoperative complications, postoperative period, psychiatric illness, retrospec-
tive studies.
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Introduction
Orthognathic surgery (OS) can be used to treat patients 
whose dentofacial deformities are too severe for orthodon-
tic camouflage or those who are too old for growth adjust-
ment [1]. Improved breathing [2], eating [3,4], and swal-
lowing [4] are expected outcomes of OS, addressing the 
functional deficiencies brought on by skeletal misalign-
ment of the jaws. Improvements in both oral health-related 
quality of life [5] and psychological and social quality of 
life [6] have been reported after OS. Nevertheless, since 
OS is a major maxillofacial procedure, complications 
within and outside the surgical site are possible.
Common surgical site complications related to OS have 
been widely described in the literature. These complica-
tions include surgical site infections or delay in surgical 
site healing [7], skeletal relapse or malocclusion [7,8], 
neurosensory deficits [7-10], and temporomandibular 
joint disorders (TMDs) [7,10,11]. The risk and extent 
of complications have been described to be enhanced 
in patients with anatomical irregularities [12,13], and 
smoking has been reported to be a significant risk factor 
for infections post-operatively [14]. Systemic inflamma-
tory response syndrome (SIRS) has also been reported 
as a risk factor for OS-related complications. [15]
Complications in OS also occur outside the surgical site. 
These complications are rare but can be life-threatening. 
Extensive bleeding (.002-1.1%) [12, 16-19], pneumonia 
(.5%) [20,21], lung atelectasis (.1%) [18], pneumothorax 
(.038%) [22,23], deep venous thrombosis (.05-.1%)[18, 24], 
and pulmonary embolism (.02-.85%) [18,24-26] have been 
described in OS patients. Psychiatric morbidity or wors-
ening of a pre-existing condition following OS has been 
reported as well [20]. Single cases of very rare complica-
tions, such as cerebral hypoxia, injury to certain cranial 
nerves, and blindness, have been described [27,28]. Death 
is seldom reported, however, Van de Perre et al. [18] noted 
one case (.05%) in their study of 2049 patients. 
Numerous surgical site complications as well as issues 
outside the operative area have been identified based on 
prior research. We postulated that there may be other 
general complications of which we are still unaware. 
For successful treatment, a thorough understanding 
of the various complications outside the surgical site 
and factors influencing these is required. To the best 
of our knowledge, severe psychiatric complications are 
underreported, and further research is needed regard-
ing psychiatric morbidity in OS. This study aimed to 
investigate complications outside the surgical site. We 
hypothesized that we would identify new complications 
warranting medical care or intervention. 

Material and Methods 
Study design
A single-centre retrospective cohort study was conducted 
at the Department of Oral and Maxillofacial Diseases, 

Helsinki University Hospital, Finland, and data on patients 
undergoing OS between 1 January 2016 and 31 December 
2022 were reviewed. Data were retrieved from electronic 
patient records based on surgical procedure codes.
Inclusion and exclusion criteria
Patients aged at least 18 years who received bilateral 
sagittal split (BSSO), Le Fort I, or bimaxillary-osteoto-
my and who had ≥6 months of postoperative follow-up 
were included in the study. Patients with oral cancer, 
developmental disability, intellectual disabilities, or 
secondary surgery for previous fracture or other maxil-
lofacial surgery were excluded.
Study variables
The outcome variable was a general surgical complica-
tion defined as non-surgical site complication requiring 
medical treatment or intervention. The complications 
included postoperative complications within 90 days 
of the initial surgery and were manually reviewed from 
the hospital database. The severity of the postoperative 
somatic general complication was classified according 
to the Clavien-Dindo classification (CDC) [29]. The 
CDC grades were not applied to psychiatric complica-
tions. Psychiatric complications were defined as new or 
worsened severe psychiatric morbidity occurring dur-
ing the postoperative follow-up requiring medical eval-
uation, pharmacological treatment, hospitalization, or 
other therapeutic intervention. Assessment was based 
on documented psychiatric diagnoses, patient-reported 
mental health symptoms, and initiation or modification 
of psychiatric medication. The severity was classified 
according to the degree of functional limitation of the 
mental illness [30]. 
The predictor variables were age, gender (female/male), 
body mass index (BMI), long-term disease(s) requir-
ing regular intervention or medication (cardiovascular 
disease, severe psychiatric morbidity, lung disease, dia-
betes I/II, autoimmune disease, endocrinologic disease, 
moderate or severe sleep apnoea, or other), smoking, 
and alcohol and/or drug abuse. Alcohol and/or drug 
abuse history was determined according to the Finnish 
Current Care Guidelines [31]. Surgery-related variables 
were surgical procedures classified as BSSO, Le Fort I, 
or bimaxillary-osteotomy and administration of dexa-
methasone grouped as ≤10 mg or >10 mg.
Ethical considerations
The study protocol was approved by the Internal Review 
Board of the Head and Neck Centre, Helsinki Univer-
sity Hospital, Finland (HUS/355/2025). The principles 
outlined in the Declaration of Helsinki were followed.
Statistical analysis
Analysis was conducted using SPSS software (IBM Cor-
poration, 28.0.0.0). Pearson’s chi-squared test was used to 
assess differences between the patients grouped by their 
categorical variables. For the applicable variables, means, 
minimums, maximums, and medians were computed. To 
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investigate the relationship between the variables, logis-
tic regression analysis was employed. The variance infla-
tion factor (VIF) analysis revealed no multicollinearity 
among the predictor variables. Consequently, all predic-
tor variables were included in a multivariable model. For 
analysis, a significance level of .05 was chosen.

Results
The study population included 452 patients, and after 
inclusion and exclusion criteria, 429 patients (42% men, 
58% women) remained in the final analyses. The most 
common surgery type was BSSO exclusively, and pa-
tients’ perioperative age ranged from 19 to 61 (mean 
33.0, median 30) years (Table 1). Most patients (70%) 
did not have pre- or perioperative long-term disease. 
A total of 16 patients (3.7%) had a non-surgical site 

complication within 90 days after surgery, and a total 
of 19 complications were recognized (Table 1, Table 2). 
The most common complication was severe psychiatric 
morbidity (37%), followed by respiratory (21%), cardio-
vascular (16%), and neurological (11%) complications. 
Based on the CDC grade [29], the majority of patients 
had complications classified as grade I or II (60%). 
Grade I complications included one patient with gas-
troenteritis, two patients with peroneus paresis, and one 
patient with atelectasis leading to a decrease in satu-
ration and requiring therapeutic intervention. Grade 
II included one patient with deep venous thrombosis 
and two patients with pulmonary embolism: One with 
lung infarction and one without. Three were classified 
as potentially life-threatening complications (CDC 
grades IIIa-Iva) needing surgical, endoscopic, or radio-

  
No. of patients  % of 429 

All 
Age (years) 
     Range 
     Mean±SD 
     Median 

429 
 

19-61 
33.0±10.01 

30  

 
  

 

Gender    

Male 181  42.2 
Female 248  57.8 

Any long-term disease(s)    

Yes 130  30.3 
No 299  69.7 

Cardiovascular disease 36  8.4 
Severe psychiatric morbidity 22  5.1 

Lung disease 44  10.3 
Diabetes 5  1.2 

Autoimmune disease 15  3.5 
Endocrinological disease 16  3.7 

Moderate or severe sleep apnoea 17  4.0 
Other* 8  1.9 

Smoking    

Yes 68  15.9 
No 361  84.1 

Alcohol and/or drug abuse    

Yes 15  3.5 
No 414  96.5 

Body mass index    

Range  16.3—36.4  

Mean±SD  24.3±3.79  

Median  23.7  

Surgery type    

Bilateral sagittal split osteotomy 182  42.4 
Le Fort I osteotomy 102  23.8 

Bimaxillary osteotomy 145  33.8 
Dexamethasone    

≤10 mg 252  58.7 
>10 mg 177  41.3 

Non-surgical site complication    

Yes 16  3.7 
No 413  96.3 

 

Table 1: Descriptive statistics of 429 patients receiving orthognathic surgery.

SD: Standard deviation. *Ehler-Danlos syndrome, human immunodeficiency virus (HIV) infection, epilepsy.
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Complication type n % of 429 
patients 

% of all 
complications 

(n=19) 

Median 
age 

Mean 
age Detailed description 

Cardiovascular 1 .2 5 58.7 58.7 High blood pressure and bleeding  
requiring plasma transfusion 

Respiratory 2 .5 11 50.9 50.9 
Pulmonary infarction due to pulmonary 
embolism, atelectasis with decrease in 

saturation requiring therapeutic intervention 

Thromboembolism 4 .9 21 42.6 40.8 Deep venous thrombosis and  
pulmonary embolism 

Psychiatric 7 1.6 37 31 31 
Suicidal ideation, suicidal self-injury, 

suicidal drug overdose, severe panic attack, 
severe anxiety, severe depression 

Gastrointestinal 1 .2 5 31 31 Gastroenteritis 

Renal 1 .2 5 28 28 Urinary retention requiring an  
indwelling catheter 

Neurological 2 .5 11 25 25 Peroneus paresis 

General infection 1 .2 5 23 23 
Pneumonia with high C-reactive  

protein concentration in blood and  
fever over 38.5°C 

Clavien-Dindo 
classification grade 
(excluding psychiatric 
complications) [29] 

n % of 429 
patients 

% of all patients 
with somatic 
complications 

Median 
age 

Mean 
age Detailed description 

I 4 .9 40 28 31.8 

Any deviation from the normal 
postoperative course without need for 
pharmacological treatment or surgical, 
endoscopic, or radiological intervention 

II 3 .7 30 42.5 41.7 

Requiring pharmacological treatment with 
drugs other than such allowed for grade I 

complications. Blood transfusions and  
total parenteral nutrition are also included 

IIIa 1 .2 10 27.7 27.7 
Requiring surgical, endoscopic, or 

radiological intervention, intervention  
not under general anaesthesia 

IIIb 0 0 0 0 0 
Requiring surgical, endoscopic or 

radiological intervention, intervention  
under general anaesthesia 

IVa 2 .5 20 40.6 40.6 
Life-threatening complication (including 
CNS complications)* requiring IC/ICU 
management, single-organ dysfunction 

IVb 0 0 0 0 0 
Life-threatening complication (including 
CNS complications)* requiring IC/ICU 
management, multiorgan dysfunction 

V 0 0 0 0 0 Death of a patient 

Table 2: Descriptive statistics of 16 patients with 19 non-surgical site complications from among the 429 orthognathic surgery patients.

CNS: Central nervous system. IC/ICU: Intensive care/intensive care unit.

logical intervention or intensive care/intensive care unit 
(IC/ICU) management (30%), and these potentially life-
threatening complications occurred in .7% of all patients. 
Grade IIIa included one patient with urinary retention re-
quiring the insertion of an indwelling catheter. Grade Iva 
included one patient with high blood pressure and bleed-
ing who required multiple pharmacological interventions 
and plasma transfusion with ICU management, and one 

patient with aspiration pneumonia with high C-reactive 
protein (CRP) concentration in blood and fever over 
38.5°C, deep vein thrombosis, and pulmonary embolism 
requiring ICU management. Patients with cardiovascu-
lar and respiratory complications and thromboembolism 
were older than patients in other complication subgroups.
Univariate and multivariable logistic regression analy-
ses are presented in Table 3. In univariate logistic re- 

Univariate logistic regression analyses Multivariate logistic regression analyses 
Variable Coefficient SE OR 95% CI p Coefficient SE aOR 95% CI p 
Age (years) .021 .024 1.021 .975-1.070 .378 .007 .027 1.007 .955-1.062 .791 
Alcohol and/or drug abuse 2.043 .704 7.712 1.939-30.667 .004 1.710 .792 5.529 1.170-26.124 .031 
Gender .066 .514 1.068 .390-2.924 .898 -.280 .566 .756 .249-2.290 .621 
Smoking .926 .556 2.525 .848-7.516 .096 .251 .636 1.285 .370-4.466 .693 
Surgery type BIMAX (ref. single jaw surgery) .438 .515 1.550 .565-4.250 .395 .636 .555 1.889 .631-5.607 .252 
Long-term disease 1.693 .550 5.435 1.849-15.979 .002 1.573 .582 4.820 1.541-15.071 .007 
Body mass index .086 .062 1.090 .965-1.231 .166 .082 .066 1.086 .954-1.236 .213 
Dexamethasone >10mg (ref. ≤10mg) .898 .526 2.455 .876-6.884 .088 .856 .559 2.353 .787-7.033 .126 

Table 3: Logistic regression model explaining complication occurrence with predictor variables.

CI: Condifence interval. OR: Odds ratio. SE: Standard error. aOR: Adjusted odds ratio.
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gression analyses, patients with preoperative long-term 
disease (OR 5.435; 95% CI 1.849-15.979; p=.002) and 
preoperative alcohol and/or drug abuse (OR 7.712; 95% 
CI 1.939-30.667; p=.004) were more likely to have a 
postoperative complication. These variables predicted 
the outcome independently in the multivariable logistic 
regression model. Patients with long-term diseases had 
4.7 times higher odds (aOR 4.729; 95% CI 1.510-14.812; 
p=.008) of having a postoperative general complication, 
and alcohol and/or drug abuse was also associated with 
the outcome (p=.027). Surgery type or other explana-
tory variables were not statistically significant.
Associations between long-term diseases and the out-
comes are presented in Table 4. The majority of patients 
with postoperative general complications had a long-
term disease before surgery (p=.001). Severe psychi-
atric morbidity was significantly associated with the 
outcome (p<.001).

Discussion
The aim of this retrospective study was to evaluate 
the occurrence of non-surgical site complications in 
patients receiving OS. We hypothesized that the spec-
trum of complications outside the surgical site is broad 
and that we would identify new general complications 
warranting medical care or intervention.  The results 
confirmed our hypothesis. Severe psychiatric complica-
tions are rare (1.6% of all patients); together, however, 
they comprise a high proportion of all reported general 
complications (37%, Table 2). Of the predictor vari-
ables, long-term diseases predicted postoperative com-
plications independently, and presurgical psychiatric 
morbidity was associated with the outcome.
The rate for non-surgical site complications was 3.7% 
(Table 1), which is lower than Riekert et al. [25] reported 
in their study (6.8%) and slightly higher than reported 
by Ferri et al. [32] (1.5%). In the present study, the types 

 
 Patients with 

complication 
Patients without 

complication p Effect size 
if significant 

  n % n %   

All 16 3.7 413 96.3   

Any long-term disease     .001 .165 

Yes 11 8.5 119 91.5   

No 5 1.7 294 98.3   

Cardiovascular disease 1 2.8 35 97.2 1.000  

Severe psychiatric morbidity 2 9.1 20 90.9 <.001 .400 

Lung disease 1 2.3 43 97.7 .674  

Diabetes 1 20.0 4 80.0 .174  

Autoimmune disease 1 6.7 14 93.3 .440  

Endocrinological disease 0 0 16 100 1.000  

Moderate or severe sleep apnoea 2 11.8 15 88.2 .128  

Other* 0 0 8 100 1.000  

Dexamethasone     .079  

≤10 mg 6 2.4 246 97.6   

>10 mg 10 5.6 167 94.4   

Table 4: Associations between long-term diseases, dexamethasone and non-surgical site complications in 429 orthognathic surgery patients.

SD: Standard deviation. ns: Non-significant. *Ehler-Danlos syndrome, human immunodeficiency virus (HIV) infection, epilepsy.

and severities of somatic complications varied, and the 
number of specific complication subtypes remained 
low. Notable was, however, the occurrence of severe 
psychiatric morbidity.  Postoperative mental health im-
pairment leading to severe mental health disorder was 
the most frequent complication type, affecting 1.6% of 
all patients (Table 2).

Previously, we highlighted the role of psychiatric dis-
orders and the exacerbation of psychiatric diseases in 
patients undergoing OS [20]. Severe psychiatric compli-
cations have not earlier been reported alongside somatic 
complications. Patients’ quality of life does not neces-
sarily improve after OS [33], and depression negatively 
affects oral health-related quality of life [34]. Here, post-
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operative severe psychiatric complications were rare; 
however, these complications included suicidal ideation, 
severe depression, severe anxiety, self-harm, and drug 
overdose at the early stage of recovery (Table 2). 
Based on our results, the occurrence and relevance of 
psychiatric complications are greater than previously 
understood. In the literature, OS patients have often 
had preceding psychiatric morbidity [20,35,36]. In our 
study, long-term disease predicted postoperative gen-
eral complications, and of these long-term diseases, 
preceding severe psychiatric morbidity was especially 
associated with the outcome. It has also been noted that 
early-stage postoperative morbidity, such as lack of 
sleep, nausea, and vomiting, can impair postoperative 
psychiatric recovery [37]. This emphasizes that more 
attention should be paid to examining patients' mental 
well-being at all phases of OS treatment.
The overall complication rate for somatic complications 
was 2.8%, and the rate for potentially life-threatening 
complications remained low (.7%, Table 2). No deaths 
were reported in our study. In all, 1.6% of OS patients 
suffered from cardiovascular, thromboembolic, or re-
spiratory complications (Table 2), corresponding to 
the figure in Van De Perre et al. [18] (1.5%). In the lit-
erature, potentially life-threatening complications have 
been described. Panula et al. [8] reported an occurrence 
of bleeding of 0.02%, and occurrence of severe infec-
tions in OS has varied from 0.4% to 3.3% [12,18,38]. In 
the present study, two patients required ICU treatment: 
One patient with high blood pressure and bleeding re-
quiring plasma transfusion (.2% of all patients) and the 
other with aspiration pneumonia and pulmonary embo-
lism (.2% of all patients). 
In earlier reports, the extent of surgery and the duration 
of the procedure affect the risk of complications. Bi-
maxillary surgery has been noted to be associated with 
a higher risk for general complications than single-jaw 
surgery [39,40]. In this study, we found no association 
between the type of surgery and the outcome (Table 3). 
As reported also previously in OS, smoking has been 
cited as a significant risk factor for surgical site infec-
tions [14,41], however, we found no association between 
smoking and non-surgical site complications. However, 
smoking is known to increase local and general com-
plications, and it is therefore justified to encourage pa-
tients to quit smoking early before OS, already during 
orthodontic treatment.
Even though age was not found to be associated with 
the complication outcome, we did find differences in the 
median and mean ages when comparing subgroups of 
general complications. Age may be related to the com-
plication type, considering that cardiovascular, respi-
ratory, and thromboembolic complications were more 
common in older patients (Table 2). These groups were, 
however, too small for statistical analyses and warrant 

further research before conclusions can be drawn.
In this study, drug and alcohol abuse were independent 
predictors of postoperative problems (Table 3). They 
have been linked to postoperative infections in the sur-
gical site and have been shown to increase the risk of 
impaired healing in maxillofacial surgery [42,43]. Pre-
operative high alcohol consumption has been linked to 
increased risk for pulmonary complications, general in-
fections, length of hospital stay, and ICU admission [44]. 
Considering these findings, a comprehensive review of 
preoperative alcohol use is necessary when developing 
an OS treatment plan, and alcohol use must be addressed.
A high dose of dexamethasone has been associated with 
more major complications in oral cancer patients with 
microvascular reconstruction [45], and administration 
of dexamethasone has also been associated with higher 
short-term mortality in cancer patients receiving recon-
structive head and neck surgery [46]. Dexamethasone 
also seems to negatively affect the union in mandibular 
fractures [47] and wound healing in patients undergoing 
surgery for zygomatic fractures [48]. In this study, most 
patients with complications received a higher dose of 
perioperative dexamethasone (Table 4), but the differ-
ence remained statistically insignificant. However, ac-
cording to results from previous studies, a high dose of 
dexamethasone should be used with caution [20].	
Some limitations of this study should be addressed. 
This is a single-centre study as well as a retrospective 
study. The data were collected over a long period, no 
standardized protocols were in place for all surgery-
related procedures and medications. Some informa-
tion might be missing due to practitioners’ docu-
mentation in the patient data system. Complications 
may be underrated, especially regarding psychiatric 
morbidity, as we do not have a systematic evaluation 
system for patients’ mental health status prior to sur-
gery. It also should be noted that the number of com-
plications was low relative to the number of covari-
ates included in the multivariable model, which may 
have reduced statistical power and increased uncer-
tainty in the adjusted estimates. Future studies with 
larger cohorts or penalized regression methods could 
provide more stable outcome estimates.

Conclusions
The results of this cohort study suggest that non-surgical 
site complications are rare in patients undergoing OS 
(3.7%), however, severe complications can occur. We 
suggest that thorough evaluation of both somatic and psy-
chiatric diseases should be carried out before the surgery. 
Emphasis should be placed on patients’ psychiatric status 
both pre- and postoperatively, as our findings indicate 
that psychiatric morbidity is the most frequently found 
severe complication in this patient group.



Med Oral Patol Oral Cir Bucal. AHEAD OF PRINT - ARTICLE IN PRESS Somatic and psychiatric complications after orthognathic surgery

Acknowledgement
Declared none. 

Institutional Review Board Statement
Declared none. 

Author Contributions
Declared none. 

Funding
S. K. and J. S. were funded by the Helsinki University Hospital Fund.

Conflict of interest
Declared none.

References
1. Khechoyan DY. Orthognathic surgery: General considerations. 
Semin Plast Surg. 2013;27(3):133-6.
2. Steegman R, Hogeveen F, Schoeman A, Ren Y. Cone beam comput-
ed tomography volumetric airway changes after orthognathic surgery: 
A systematic review. Int J Oral Maxillofac Surg. 2023;52(1):60-71.
3. Moroi A, Ishihara Y, Sotobori M, Iguchi R, Kosaka A, Ikawa H, et 
al. Changes in occlusal function after orthognathic surgery in man-
dibular prognathism with and without asymmetry. Int J Oral Maxil-
lofac Surg. 2015;44(8):971-6.
4. AlQahtani FA, Varma SR, Kuriadom ST, AlMaghlouth B, AlAsseri 
N. Changes in occlusion after orthognathic surgery: A systematic re-
view and meta-analysis. Oral Maxillofac Surg. 2024;28(1):79-90.
5. Alanko O, Tuomisto MT, Peltomäki T, Tolvanen M, Soukka T, 
Svedström-Oristo AL. A longitudinal study of changes in psychoso-
cial well-being during orthognathic treatment. Int J Oral Maxillofac 
Surg. 2017;46(11):1380-6.
6. Brunault P, Battini J, Potard C, Jonas C, Zagala-Bouquillon B, 
Chabut A, et al. Orthognathic surgery improves quality of life 
and depression, but not anxiety, and patients with higher preop-
erative depression scores improve less. Int J Oral Maxillofac Surg. 
2016;45(1):26-34.
7. Robl MT, Farrell BB, Tucker MR. Complications in orthognathic 
surgery: A report of 1,000 cases. Oral Maxillofac Surg Clin North 
Am. 2014;26(4):599-609.
8. Panula K, Finne K, Oikarinen K. Incidence of complications and 
problems related to orthognathic surgery: A review of 655 patients. J 
Oral Maxillofac Surg. 2001;59(10):1128-36; discussion 37.
9. Kim SG, Park SS. Incidence of complications and problems related 
to orthognathic surgery. J Oral Maxillofac Surg. 2007;65(12):2438-44.
10. Iannetti G, Fadda TM, Riccardi E, Mitro V, Filiaci F. Our experi-
ence in complications of orthognathic surgery: A retrospective study 
on 3236 patients. Eur Rev Med Pharmacol Sci. 2013;17(3):379-84.
11. Jędrzejewski M, Smektała T, Sporniak-Tutak K, Olszewski R. 
Preoperative, intraoperative, and postoperative complications in 
orthognathic surgery: A systematic review. Clin Oral Investig. 
2015;19(5):969-77.
12. Kramer FJ, Baethge C, Swennen G, Teltzrow T, Schulze A, 
Berten J, et al. Intra- and perioperative complications of the LeFort 
I osteotomy: A prospective evaluation of 1000 patients. J Craniofac 
Surg. 2004;15(6):971-7; discussion 8-9.
13. Metalwala Z, Okunseri C, Fletcher S, Allareddy V. Orthogna-
thic Surgical Outcomes in Patients With and Without Craniofacial 
Anomalies. J Oral Maxillofac Surg. 2018;76(2):436.e1-.e8.
14. Kuhlefelt M, Laine P, Suominen AL, Lindqvist C, Thorén H. 
Smoking as a significant risk factor for infections after orthognathic 
surgery. J Oral Maxillofac Surg. 2012;70(7):1643-7.
15. Kasahara K, Yajima Y, Ikeda C, Kamiyama I, Takaki T, Kak-
izawa T, et al. Systemic Inflammatory Response Syndrome and post-
operative complications after orthognathic surgery. Bull Tokyo Dent 
Coll. 2009;50(1):41-50.
16. Freihofer HP. Latitude and limitation of midface movements. Br 
J Oral Maxillofac Surg. 1984;22(6):393-413.
17. de Mol van Otterloo JJ, Tuinzing DB, Greebe RB, van der Kwast 

WA. Intra- and early postoperative complications of the Le Fort I 
osteotomy. A retrospective study on 410 cases. J Craniomaxillofac 
Surg. 1991;19(5):217-22.
18. Van de Perre JP, Stoelinga PJ, Blijdorp PA, Brouns JJ, Hoppenreijs 
TJ. Perioperative morbidity in maxillofacial orthopaedic surgery: A 
retrospective study. J Craniomaxillofac Surg. 1996;24(5):263-70.
19. Damrongsirirat N, Kaboosaya B, Siriwatana K, Subbalekha K, 
Jansisyanont P, Pimkhaokham A. Complications related to orthogna-
thic surgery: A 10-year experience in oral and maxillofacial training 
center. J Craniomaxillofac Surg. 2021.
20. Kettunen S, Lappalainen OP, Palotie T, Furuholm J, Auro K, 
Snäll J. Psychiatric morbidity is common in orthognathic surgery 
patients-a retrospective study. Oral Surg Oral Med Oral Pathol Oral 
Radiol. 2022.
21. Ohba S, Kawasaki T, Hashimoto M, Yoshida N, Ashina I. A Pa-
tient With Aspiration Pneumonia After Mandibular Osteotomy With 
Genioplasty. J Craniofac Surg. 2016;27(4):e356-8.
22. Liu K, Zhang T, Wang S, Zhang L, Wang X. Incidence of Pneu-
mothorax Experienced After Orthognathic Surgery. J Craniofac 
Surg. 2019;30(8):e760-e3.
23. Edwards DB, Scheffer RB, Jackler I. Postoperative pneumome-
diastinum and pneumothorax following orthognathic surgery. J Oral 
Maxillofac Surg. 1986;44(2):137-41.
24. Verlinden CR, Tuinzing DB, Forouzanfar T. Symptomatic ve-
nous thromboembolism in orthognathic surgery and distraction os-
teogenesis: A retrospective cohort study of 4127 patients. Br J Oral 
Maxillofac Surg. 2014;52(5):401-4.
25. Riekert M, Kreppel M, Schier R, Zöller JE, Rempel V, Schick 
VC. Postoperative complications after bimaxillary orthognathic 
surgery: A retrospective study with focus on postoperative ventila-
tion strategies and posterior airway space (PAS). J Craniomaxillofac 
Surg. 2019;47(12):1848-54.
26. Samieirad S, Tohidi H, Eshghpour M, Hashemipour MA. An Un-
usual Case of Deep Vein Thrombosis After Orthognathic Surgery: A 
Case Report and Review of the Literature. J Oral Maxillofac Surg. 
2018;76(12):2649.e1-.e9.
27. Lo LJ, Hung KF, Chen YR. Blindness as a complication of Le 
Fort I osteotomy for maxillary distraction. Plast Reconstr Surg. 
2002;109(2):688-98; discussion 99-700.
28. Steel BJ, Cope MR. Unusual and rare complications of or-
thognathic surgery: A literature review. J Oral Maxillofac Surg. 
2012;70(7):1678-91.
29. Dindo D, Demartines N, Clavien PA. Classification of surgical 
complications: A new proposal with evaluation in a cohort of 6336 
patients and results of a survey. Ann Surg. 2004;240(2):205-13.
30. National Institute of Mental Health. Mental illness: Statistics [In-
ternet]. Bethesda (MD): National Institute of Mental Health; [cited 
2025 Oct 6]. Available from: https://www.nimh.nih.gov/health/sta-
tistics/mental-illness#part_2541
31. Current Care Guidelines. Treatment of alcohol abuse [Internet]. 
Helsinki: The Finnish Medical Society Duodecim and the Finnish 
Cardiac Society; 2018 [cited 2025 Oct 6]. Available from: https://
www.kaypahoito.fi
32. Ferri J, Druelle C, Schlund M, Bricout N, Nicot R. Complications 
in orthognathic surgery: A retrospective study of 5025 cases. Int Or-
thod. 2019;17(4):789-98.
33. Lin CH, Chin WC, Huang YS, Chen YR, Tan PWW, Chen JYJ, 
et al. Short-term and long-term psychological impact and qual-
ity of life of patients undergoing orthognathic surgery. Biomed J. 
2022;45(3):549-56.
34. Sebastiani AM, Dos Santos KM, Cavalcante RC, Pivetta Petinati 
MF, Signorini L, Antunes LAA, et al. Depression, temporoman-
dibular disorders, and genetic polymorphisms in IL6 impact on oral 
health-related quality of life in patients requiring orthognathic sur-
gery. Qual Life Res. 2020;29(12):3315-23.
35. Sebastiani AM, Gerber JT, Bergamaschi IP, Petinati MF, Meger 
MN, Costa DJD, et al. Individuals requiring orthognathic sur-
gery have more depression and pain than controls. Braz Oral Res. 
2021;35:e091.



Med Oral Patol Oral Cir Bucal. AHEAD OF PRINT - ARTICLE IN PRESS Somatic and psychiatric complications after orthognathic surgery

36. Basso IB, Gonçalves FM, Martins AA, Schroder AGD, Taveira 
KVM, Stechman-Neto J, et al. Psychosocial changes in patients sub-
mitted to orthodontic surgery treatment: A systematic review and 
meta-analysis. Clin Oral Investig. 2021.
37. Zhou D, Wang LK, Wu HY, Gao L, Yang XD. Early-stage post-
operative depression and anxiety following orthognathic surgery: A 
cross-sectional study. BMC Anesthesiol. 2024;24(1):338.
38. Cousin AS, Bouletreau P, Giai J, Ibrahim B, Louvrier A, Sigaux 
N. Severity and long-term complications of surgical site infec-
tions after orthognathic surgery: A retrospective study. Sci Rep. 
2020;10(1):12015.
39. Kantar RS, Cammarata MJ, Rifkin WJ, Alfonso AR, DeMitch-
ell-Rodriguez EM, Noel DY, et al. Bimaxillary Orthognathic Sur-
gery Is Associated With an Increased Risk of Early Complications. J 
Craniofac Surg. 2019;30(2):352-7.
40. Davis CM, Gregoire CE, Steeves TW, Demsey A. Prevalence of Sur-
gical Site Infections Following Orthognathic Surgery: A Retrospective 
Cohort Analysis. J Oral Maxillofac Surg. 2016;74(6):1199-206.
41. Naros A, Naros CH, Awad D, Krimmel M, Kluba S. Antibiotic 
prophylaxis and surgical site infections in orthognathic surgery - a 
retrospective analysis. BMC Oral Health. 2023;23(1):688.
42. Passeri LA, Ellis E, 3rd, Sinn DP. Relationship of substance 
abuse to complications with mandibular fractures. J Oral Maxillofac 
Surg. 1993;51(1):22-5.

43. Senel FC, Jessen GS, Melo MD, Obeid G. Infection following 
treatment of mandible fractures: The role of immunosuppression and 
polysubstance abuse. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod. 2007;103(1):38-42.
44. Eliasen M, Grønkjær M, Skov-Ettrup LS, Mikkelsen SS, Becker 
U, Tolstrup JS, et al. Preoperative alcohol consumption and postop-
erative complications: A systematic review and meta-analysis. Ann 
Surg. 2013;258(6):930-42.
45. Kainulainen S, Törnwall J, Koivusalo AM, Suominen AL, Las-
sus P. Dexamethasone in head and neck cancer patients with micro-
vascular reconstruction: No benefit, more complications. Oral On-
col. 2017;65:45-50.
46. Kainulainen S, Aro K, Koivusalo AM, Wilkman T, Roine RP, 
Aronen P, et al. Perioperative Dexamethasone Is Associated With 
Higher Short-Term Mortality in Reconstructive Head and Neck Can-
cer Surgery. J Oral Maxillofac Surg. 2020;78(10):1835-45.
47. Snäll J, Apajalahti S, Suominen AL, Törnwall J, Thorén H. Influ-
ence of perioperative dexamethasone on delayed union in mandibu-
lar fractures: A clinical and radiological study. Med Oral Patol Oral 
Cir Bucal. 2015;20(5):e621-6.
48. Snäll J, Kormi E, Koivusalo AM, Lindqvist C, Suominen AL, 
Törnwall J, et al. Effects of perioperatively administered dexametha-
sone on surgical wound healing in patients undergoing surgery for 
zygomatic fracture: A prospective study. Oral Surg Oral Med Oral 
Pathol Oral Radiol. 2014;117(6):685-9.


