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The incidence of complications in orthognathic surgery: A retrospective study

Ucestalost komplikacija u ortognatskoj kirurgiji: retrospektivna studija

Iva Ravli¢, Robert Cerovié¢, Barbara Mady Mari¢i¢”

Summary

Objective: The aim of this study was to analyze the type, frequency, treatment options and prevention
methods of complications arising after surgical treatment of maxillofacial deformities.

Methods: This retrospective study was conducted using 72 medical records of Caucasian subjects who
underwent surgery in 2018 and 2019 at the Clinic of Maxillofacial and Oral Surgery at Rijeka University
Hospital Center. Intraoperative and postoperative complications were recorded.

Results: Most of the patients experienced some kind of complication and in most cases they were

transitory. The consequences of damage to the sensory branches of the trigeminal nerve (occasional
tingling, tightness, pain, loss of sensation) remain permanently present in most of the patients. The highest
percentage of patients underwent surgical treatment due to speech and mastication problems. The majority
of them are satisfied with the outcome.

Conclusion: Most of the complications can be successfully treated.
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Sazetak

Cilj: Cilj ove studije bio je analizirati vrstu, uéestalost, na¢in lijeCenja i metode prevencije komplikacija
nastalih nakon kirurskog lije¢enja maksilofacijalnih deformiteta.

Metode: Ova retrospektivna studija provedena je analiziraju¢i medicinske nalaze 72 bolesnika koji su
bili podvrgnuti ortognatskim kirurSkim zahvatima na Klinici za maksilofacijalnu i oralnu kirurgiju KBC
Rijeka u 2018. 1 2019. godini. Zabiljezene su intraoperativne i postoperativne komplikacije.

Rezultati: Vecina bolesnika imala je neku od komplikacija i u veéini slu¢ajeva te komplikacije su bile
prolaznog karaktera. Posljedice u vezi s osteenjem grana n. trigeminusa u vecini bolesnsika ostale su trajno
prisutne. Najveéi dio bolesinka podvrgnuo se operativnom zahvatu radi problema s govorom i Zvakanjem.

Vecina bolesnika zadovoljna je ishodom.

Zakljucak: Vecina komplikacija moze se uspjesno lijeciti.

Kljuéne rije¢i: dentofacijalni deformiteti;
komplikacija.
Introduction
Dentofacial deformities can be treated

orthodontically, surgically or using a combination of
both of the methods. The choice of method depends
on the type and extent of the deformity. Surgical

ortognatska Kirurgija; parestezija;

postoperativna

Med Jad 2024;54(2):121-128

treatment is usually approached after the end of bone
growth (usually around ages 14 to 16 years for
females and ages 17 to 21 years for males).*?
Complications can be divided into complications
related to the anesthesia and those related to the
surgical part, as well as intraoperative and
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postoperative complications.?
Orthognathic surgery is performed under general
anesthesia. Complications associated with general

anesthesia can be divided into systemic
(cardiovascular, respiratory, neurological, renal,
anaphylactic ~ shock, malignant hyperthermia,
succinylcholine-induced  apnea,  postoperative

nausea, and vomiting) and local (sore throat and
dental injuries).

Intraoperative  surgical ~ complications are
hemorrhage and segment fractures. Postoperative
surgical complications can be relapse, neurological
injury, neuropathic pain, change in nasal morphology,
disorder of temporomandibular joint, bone necrosis,
delay or nonunion of bone segments, infection,
respiratory  failure,  trigeminocardiac  reflex,
pseudoaneurysm of the maxillary, facial and inferior
alveolar artery, vomero-sphenoid disarticulation, dry
eye, blindness, dental injury, benign paroxysmal
positional vertigo, venous thromboembolism, otitis
media, hearing problems and negative psychological
effects. The most severe complication described in
literature is the death of patients during or after
surgery.* In the period from 2000 to 2016, 14 cases of
patient deaths related to jaw surgery in Korea were
recorded in a study. In two patients the cause of death
was excessive bleeding, in four patients respiratory
complications occurred (airway obstruction or
respiratory insufficiency), in two patients causes were
problems related with general anesthesia (one case is
suspected tobe due to malignant hyperthermia), brain
damage by malpractice was a cause of death in one
patient and five patients died of an unknown cause.
The author states that there are around 5000 cases of
orthognathic surgery performed every year in South
Korea, which means that the mortality rate was about
0.005%.°> Surgical procedures are divided into
procedures on the upper and lower jaw. Procedures
on the lower jaw are bilateral sagittal osteotomy
(BSSO) and genioplasty, while maxilla osteotomy at
the level of Le Fort I (LFOI) is the most common
procedure on the upper jaw. Bimaxillary osteotomy
(BMO) includes the osteotomy of both theupper and
lower jaw. Distraction osteogenesis is a procedure
that is accessed during the growth of the
viscerocranium.?

Patients and Methods

A retrospective study was conducted on 72
patients (51 female, 21 male) with the mean age of

26.28+9.65 years (range 16-66 years). They
underwent orthognathic surgery in 2018 and 2019 at
the Clinic of Maxillofacial and Oral Surgery at Rijeka
University Hospital Center. The data was obtained
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using medical records of patients and at medical
check-ups. The patients were followed up for a period
of 15 months to 3 years after surgery. The following
independent variables were collected: sex, age,
orthodontic preparation, extraction of third molars,
duration of consummation of puréed diet, weight
before and after the surgery, type, duration and
treatment of surgical and postsurgical complications,
reasons for undergoing surgery, patients satisfactory
with the outcome and what was the worst
consequence of the surgery for the patients. The
results were analyzed with the IBM SPSS Statistics
V27 statistical program. Data are expressed as
percentages for nominal variables and means with
standard deviations or medians with ranges for
continuous variables.

Results

In this study, 87.5% of patients (n=63) underwent
orthognathic treatment and in 90.3% of patients
(n=65) third molars were extracted prior to surgery.

The reasons for undergoing surgery were
problems with mastication and speech in 53% of
patients (n=38), both mastication and speech
problems and dissatisfaction with aesthetic
appearance in 42% of patients (n=30) and
dissatisfaction with aesthetic appearance alone in 5%
of patients (n=4).

Considering the satisfaction of patients with the
outcome, 90% of patients (n=65) were satisfied, 6%
of patients (n=4) were partially dissatisfied and 4% of
patients (n=3) were dissatisfied.

The results obtained by answering the question on
what patients think was the worst consequence of the
surgery are presented in Table 1, with the largest
percentage of the patients answering that eating
puréed diet was the worst.

Patients consumed puréed diet for a period up to 6
months with a mean period of 2.075+1.16 months.
Weight loss ranged from 0% to 31.4%, with a mean
of 9.121+5.56 %.

The percentage of the patients that had some kind
of complication was 93% (n=67). One patient (1.5%)
had only anesthetic complications, 40.3% of patients
(n=27) had surgical and anesthetic complications,
while 58.2% of patients (n=39) had only surgical
complications. Anesthetic complications were nausea
(n=27, 37.5%), vomiting (n=19, 26.4%) and
intraoperative and postoperative hypertension (n=1,
1.4%).

Postoperative complications are presented in
Table 2, displaying that the most common
postoperative complications were the need for
material extraction, postoperative unacceptable jaw
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position and pain.

Postoperative paresthesias occurred in 86.1% of
patients (n=62), and the consequences related to the
damage of the sensory part of the trigeminal nerve
remained permanently present in 66.1% of patients
(n=41).

Table 1 Patients answers to the question “What was
the worst consequence of the surgery?*

Tablica 1. Odgovori pacijenata na pitanje ,,Koja je
bila najgora posljedica operacije?

Answers/ o
Odgovori n /o
Puréed diet/
Pureed dijeta 27 3715
Nothing/ 13 181
Nista
Inability to open the mouth
i 7 9.7
Nemogunost otvaranja usta
vomiy 4 56
Povracanje
Speech problems
4 5.6
Problem govora
Pain/
Bol 4 5.6
Paresthg_sw/ 3 49
Parestezija
Swelling/
Otok 3 4.2
Weakness/
Slabost 3 4.2
Material extraction 1 14
Ekstrakcija materijala ]
Waking up from anesthesia
S . 1 14
Budenje iz anestezije
Difficulty breathing 1 14
Poteskoce kod disanja '
Difficulty maintaining hygiene 1 14

Poteskoce u odrzavanju higijene

Table 2 Type and frequency of postoperative
complications (multiple answer possibility)

Tablica 2. Vrsta i ucestalost postoperativnih
komplikacija (mogucnost vise odgovora)

Complications/

o)
komplikacije " /o
Material extraction
Ekstrakcija materijala 17 236
Unfavor'able jaw pOVSIt'Ion_ 14 194
Nepovoljan polozaj Celjusti
Pain/
Bol 13 181
Material protrusion 12 167
Prodor materijala
Infection 11 153
Infekcija

Complications/

0,
komplikacije : &
Local'lz_ed gdema 10 139
Lokalizirani edem
Wot_md de_hlscence 8 111
Dehiscencija rane
Bleeding and hematoma

® © 5 6.9
Krvarenje i hematom
Fistula/
Fistula § 6.9
Labial incompetence
. 5 6.9
Labijalna nesposobnost
Dental problems 4 56
Problemi sa zubima )
Clicking jaw
Klikanje celjusti 3 4.2
Snoring
Hrkanje 2 28
Deviated septum
Lo 2 2.8
Devijacija septuma
Difficulty opening the mouth
. . 2 2.8
Otezano otvaranje usta
Speech problems
2 2.8
Problem govora
Smus.l_nfe.ctlon 2 28
Infekcija sinusa
Mandible deviation
L o 1 14
Devijacija donje Celjusti
Alopecia 1 14
Alopecija
Difficulty chewing 1 14

Poteskoce sa zvakanjem

The mean duration of paresthesias in those
patients who did not have permanent consequences of
nerve damage was 5.75+3.796 months (range 1-18
months).

Areas on the face where paresthesias were present
in the postoperative period are presented in Figure 1.
Most of them were present in the chin and in lower
lip area.

Figure 2 presents the areas of the permanent
consequences of damage to the sensory branches of
the trigeminal nerve. The chin area was mostly
affected. Relapse occurred in 27.8% of patients
(n=20), 45.8% of patients (n=33) did not relapse,
whilefor 26.4% of patients (n=19) it is unknown
whether relapse occurred because they did notcome
for regular check-ups.

Figure 3 presents types of relapses (7 patients had
a combination of malocclusion). The highest
percentage of patients underwent bimaxillary
osteotomy (81.9%), while the least common
procedure was osteogenesis distraction of the
mandible (1.4%). The results are presented in Figure
4.
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Tongue (left half)
Lower lip (right half)
Lower lip (left half)
Chin (right half)
Cheek

Chin (left half)

Upper lip

Lower lip (whole area)

Chin (whole area) 67.9%

0% 20% 40% 60% 80%

Figure 1 Areas on the face where paresthesias were
present in the postoperative period
Slika 1. Podrucja na licu gdje su bile prisutne parestezije
u postoperativhom razdoblju

Upper lip

Cheek

Tongue (left half)
Chin (right half)
Lower lip (right half)
Lower lip (left half)
Chin (left half)

Lower lip (whole area)

Chin (whole area) 51.2%
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Figure 2 Areas on the face where paresthesias were
present permanently
Slika 2. Podrucja na licu gdje su parestezije bile trajno
prisutne

Class Il

Class I

Open bite

Cross bite

Edge to edge bite

Center shift 71.4%
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Figure 3 Types of relapses
Slika 3. Vrste recidiva
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Mandibular distraction
osteogenesis

Condylectomy

Augmentation
genioplasty
Bilateral sagittal split
osteotomy

Le Fort | osteotomy

Reduction genioplasty

Bimaxillary osteotomy 81.9%

0% 20% 40% 60% 80%100%

Figure 4 Procedure
Slika 4. Postupak

Discussion

Most of the patients from this trial underwent third
molar extraction in the period of 4 to 6 months prior
to surgery, while a small percentage had third molars
extracted during the surgery. In some patients there
was no need for the extraction since the lack of
individual teeth in the upper and lower jaw in some
allowed preoperative orthodontic preparation for the
third molar to move outside the anatomical region
through which the bone section passes. None of the
patients had an unfavorable fracture. Literature states
that the reasons for third molar extraction include the
reduced risk of developing postoperative infection,
adverse osteotomy, and postoperative discomfort in
patients.® Bone sections in bilateral sagittal split
osteotomy (BSSO) and LeFort | osteotomy (LFOI)
pass through the anatomical region in which the third
molars are located.” Third molars can be extracted
before or during surgery.® Literature mentions that the
risk of unwanted fractures ranges from 0.94% to 3.2%
if the third molars are removed simultaneously with
BSS0.8 Schwartz recommends the removal of third
molars 6 to 9 months before BSSO in order to reduce
the risk of adverse fractures and shorten the duration
of surgery.® He also states that the presence of an
empty pocket in which the third molar was located
limits the positioning of the fork and plate due to
thinning of the compact bone tissue, leading to
unfavorable fixation.® On the other hand, Mehra,
Doucet and Bouchard state that BSSO performed
simultaneously with third molar extraction does not
increase the risk of infection, fracture and
unfavorable "split" and does not prolong the duration
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of surgery.l®'? Precious et al. state in a study
conducted on 1256 patients who underwent BSSO the
occurrence of an unfavorable fracture in 1.9% of
patients (n=24).

Five patients underwent third molar extraction
during BSSO, and 19 patients 6 months before
BSSO.?% Sasaki et al. recommend third molar
extraction concomitantly with BSSO to reduce stress
in patients and avoid waiting times between third
molar extraction and orthognathic procedure.*?

In the survey most of the patients (53%) stated that
they had undergone surgery due to problems with
mastication and speech. Brons et al. state in their
study conducted on 24 patients with mandibular
micrognathism that 54% of patients (n=13) had
undergone the procedure due to dissatisfaction with
aesthetic appearance. Patients who had undergone
surgery for aesthetic reasons later developed
functional problems.'4

It is visible from the results that most patients
(90%) are satisfied with the outcome of the operation.
A small number of patients are dissatisfied (4%).
Patients who are dissatisfied with the outcome of the
operation criticize the unfavorable position of the
mandible after surgery, a bite that is not fully
adequate and the permanent consequences of nerve
damage. Patients who expressed complete
satisfaction reported a significant improvement in
masticatory function and improved self-confidence.
Takatsuji et al. state in a study conducted on 119
patients who had undergone orthognathic surgery that
8% of patients were dissatisfied with the outcome of
the operation. They claimed that the reason for
dissatisfaction was not the surgeon's skill, but the
patient's psychological problems.’® Turker et al.
claimed that orthognathic surgery increases self-
confidence and improves patients physical
functioning.®

When asked what they considered was the worst
consequence of the surgery, the largest percentage of
patients answered that eating puréed diet and the
inability to open their mouth was the biggest problem.
Intermaxillary fixation creates the most difficulties
for patients.

In an average duration of puréed diet of 2,075
months, patients lost an average of 9.121% of body
weight. A puréed diet is generally recommended for
4 to 6 weeks.'” All patients were prescribed a high-
calorie protein energy drink (1.5 kcal/ml) for the
specified period.

Hammond et al. stated that patients decreased their
body fat percentage by an average of 3.07%
over a 4-week observation period, while according to
the rest of the literature, the usual loss of total body
weight after jaw deformity surgery was 4-8%.18-1°

Most of the patients had some complications.
Despite prophylactic therapy (metoclopramide)
37.5% of patients had postoperative nausea and
26.4% of patients vomited after surgery.

Philips et al. conducted a study on 204 patients
who had undergone orthognathic surgery and
concluded that 67% of patients had postoperative
nausea and 27% vomited in the postoperative period.
Risk factors for nausea and vomiting include female
gender, younger age, history of nausea while driving,
duration of surgery and postoperative opioid
administration.?

One patient developed hypertension (RR =
180/120 mmHg) during surgery and in the early
postoperative period without signs of organ damage.
He had no history of hypertension or risk factors, and
did not develop it after the recovery period. Causes of
hypertension in the intraoperative and early
postoperative period may be sympathetic stimulation
due to pain, hypothermia, hypoxia, intravascular
volume overload due to excessive intravenous fluid
administration during surgery and postoperative
mobilization of fluid from extravascular spaces.?
Literature mentioned the case of a patient who
developed high hypertension during surgery and in
the postoperative period (RR=299/145 mmHg)
because of the undiagnosed pheochromocytoma.??
Those findings are contradictory to the rest of the
literature which states that blood pressure is usually
lowered during maxillofacial surgery.?

Unsatisfactory postoperative jaw position was
observed in 14 patients. In one patient, the
displacement was repaired orthodontically, while in
the others it was necessary to repeat the operation.
The frequency of corrective procedures was not
related to the type of deformity andsurgery.

Five patients developed bleeding and hematomas.
Two patients developed hematomas thatspread from
the cheek area to the chest and were successfully
treated with topical

Heparin. One patient developed wound bleeding
after dehiscence (spontaneously ceased) whiletwo
patients developed postoperative epistaxis. The
development of a hematoma is considered as a minor
complication but if a hematoma develops in the area
of the bottom of the oral cavity, airway obstruction
may occur.?

Eleven patients (15.3%) developed some form of
infection after surgery. The patients received 1 g of
intravenous cefazolin, 500 mg of metronidazole or
600 mg clindamycin 600 mg. Infections occurred
most often in the area of wound dehiscence and in the
area above the osteosynthesis material. Osteomyelitis
of the mandible, otitis media, gingivitis, and peri
mandibular abscess were less common. Infections
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occurred in the period of two weeks to six months
after  surgery.  Escherichia  hermannii  and
Peptostreptococcus species were diagnosed as the
causative agents. Cousin et al. state that infections in
the area of the surgical site in orthognathic surgery
occur in the range of 1.4% to 33.4%, and the most
common type of infection is cellulitis.?® Davis et al.
in a study conducted on 2521 patients found an
infection rate of 8%.2°

In two patients, snoring occurred for the first time
after surgery. Both patients had mandibular
prognathism, and in one patient snoring occurred with
septal deviation. Snoring can occur due to a change in
the position of the tongue bone, which occurs as a
result of a change in the position of the mandible
during surgery, leading to narrowing of the airway.3?’
Studies have shown that orthognathic surgery does
not significantly affect the occurrence of snoring.®

Four patients experienced dental problems after
surgery (pain when brushing teeth, necrosisof the
pulp of the lower anterior incisor, gingival recession,
and a much higher incidence of caries). A possible
cause is inadequate oral hygiene during the period of
intermaxillary fixation. Weinspach et al. discovered
statistically significant increase in periodontal pocket
formation after orthognathic procedures.®® The
incidence of pulp necrosis is higher in the maxilla.?®

Septal deviation occurred in two patients after
surgery. In one patient, the deviation was surgically
managed while in other spontaneous recovery
occurred. Causes of deviation may be changes in
maxillary position, endotracheal intubation and septal
cartilage dislocation due to incompletely emptied
balloon during extubation.®

Fistula developed in the late postoperative period
in five patients. Smaller fistulas in the area of the
surgical suture and screws formed in most cases,
while in one patient there was the development of
oroantral fistula after extraction of surgical material.

Most patients experienced pain, most often in the
area above the osteosynthesis plates and in the angle
of the mandible. The pain occurred in the period from
4 to 8 months after the operation and stopped
spontaneously  or after extraction of the
osteosynthesis material.

Two patients had limited mouth opening and were
prescribed exercises. In one patient, mouthopening is
still limited.

Five patients had transient labial incompetence.
Labial incompetence occurs in patients with a
prolonged vertical dimension.

Temporomandibular  joint (TMJ)  snapping
occurred in three patients. Some studies claim that
surgical correction of maxillary deformities may
worsen TMJ disorders, while other studies claim that
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it may improve them.?

Wound dehiscence occurred in 8 patients and was
successfully managed with re-suturing andantibiotic
therapy. The study conducted by Alpha C et al
showed an incidence of impaired wound healing after
BSSO of 26%.%°

Facial edema in the late postoperative period
occurred in 10 patients up to 7 months after surgery
and mostly healed spontaneously (some required
antibiotic therapy or surgical extraction of
osteosynthesis material). Facial edema is a common
complication of orthognathic surgery in the early
postoperative period. All patients were prescribed
dexamethasone during surgery and in the early
postoperative period. Similar data are reported in the
literature.®

Speech problems occurred in two patients. In one
patient nasal speech occurred after the onset of
oroantral fistula and in the other pronunciation
problems occurred (possible cause is a change in the
position of the tongue reducing the oral cavity).

Sinusitis occurred for the first time after surgery in
2.8% of patients (n=2). Literature states that sinusitis
can occur after jaw surgery due to changes in the
anatomy of the nasal and paranasal cavities, resulting
in changes in sinus homeostasis, with a prevalence
between 2 and16%.%

Alopecia occurred in one patient for the first time
after surgery. Postoperative alopecia may occur after
jaw surgery due to the duration of the operation itself,
the use of hypotensive anesthesia and the forces
exerting pressure on the head during osteotomy.*

Difficulty in chewing occurred in one patient after
a period of recovery due to atrophy of the masseter’s
musculature on the right side. A possible cause is a
damage to the motor part of themandibular nerve
during surgery, but that has not been proven in this
patient.®*

In 16.7% of patients (n=12) the material protruded
(in the period from 11 days to 1 year after the
surgery), and in 23.6% of patients (n=1) the
extraction was necessary. A 2020 study conducted by
Gomez-Barrachina R et al stated that the frequency of
titanium plate removal was 13.4%, and the most
common reasons for removal were infection (6.6%)
and material protrusion (2.6%).% Risk factors are
female gender, smoking, and plaques located in the
lower jaw.*®

After surgery, paresthesias occurred in 86.1% of
patients (n=62), and the consequences of damage to
the sensory branches of the trigeminal nerve remained
permanently present in 66.1% of patients (n=41). In
most patients, the paresthesias regressed over a period
of several weeks to several months, with similar data
reported in the literature.®® Patients in whom the
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consequences of damage to the sensory branches of
the trigeminal nerve (occasional tingling, tightness,
pain, loss of sensation) remain permanently present
do not consider them inconvenient. The incidence of
inferior alveolar nerve injury differs significantly in
studies due to the lack of standardized test methods.?
Paresthesias in orthognathic surgery are caused by
direct or indirect mechanical damage or resection of
the nerve during surgery.®® Nerve injuries can also
occur after surgery because of inflammation or
bleeding and hematomas around the mandibular
canal.® Seo et al. state that there is no statistically
significant correlation in the frequency of
paresthesias between the sexes or types of
deformities.®® There are various studies on ways to
prevent and treat paresthesias (application of vitamin
B12 complex, application of infrared laser) but no
method showed a significant reduction in symptoms
in a larger number of patients.3-38

27.8% of patients (n=20) had a relapse. Bharti et
al. observed relapse at a rate of 24% after sagittal split
osteotomy (SSO), also in 6 of the 11 patients who had
undergone LFI a relapserate of 30%.%° Bailey et al.
state that condylar resorption after mandibular
advancement makes an important role.*°

Conclusion

The majority of patients decided to undergo
surgical treatment of jaw deformities due to problems
with speech and mastication. The most common
complication  after surgery are temporary
paresthesias, mostly present in the chin and lower lip.
Most of the complications, except damage to the
sensory branches of the trigeminal nerve, can be
successfully treated.
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