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Abstract
Background: Dentists frequently prescribe antibiotics, prophylactically or therapeutically, but sometimes incorrectly due to a lack of 
guidelines. This study aimed to determine the pattern of antibiotic prescriptions among Nigerian dental surgeons.

Methods: This was an online cross-sectional survey conducted among dental surgeons in Nigeria between March and April 2024 
using the Nigeria Dental Association (NDA) platform with ethical clearance from the Federal Capital Territory Health, Research, and 
Ethics Committee, Abuja. The data collection tool was a self-developed validated questionnaire. Data analysis was done using SPSS 
25.0 

Results: The numbers of dental surgeons that participated in this study were 81 with a male-to-female ratio of 5:4. The majority 
(60.3%), are in residency training with an average age of 33 years old and an average of 5 years of postgraduate experience. Com-
monly prescribed antibiotics were Amoxicillin and Metronidazole for acute pulpitis and root canal treatment; Doxycycline after scal-
ing and polishing with deep curettage; and Clindamycin for dentoalveolar abscesses. The adjusted OR for the association between 
sex and prescribing pattern under Dentoalveolar abscess was 0.186 (95% CI: 0.058-0.591) with a corresponding p-value of 0.004, 
indicating a statistically significant association between sex and prescribing pattern under dentoalveolar abscess, with females less 
likely to be associated with the prescribing pattern compared to males.

Microscopy culture and sensitivity tests (MCS) were occasionally done by 75.3% of the respondents. More dental surgeons (58.0%) 
gave patients information about antibiotic usage and asked them to contact the dentist if adverse reactions happened. 

Conclusion: Amoxicillin and metronidazole were the most commonly prescribed antibiotics and this was done empirically indicat-
ing a need for training on antibiotic prescription in dentistry to ensure standardization.
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Orthognathic surgery is the surgical manipulation of the ele-
ments of the facial skeleton; It includes surgical techniques aimed 
at improving facial aspect in patients with dentomaxillofacial dis-
harmonies; whose objective is the restitution of facial harmony, 
obtaining a correct dental occlusion and maintaining the stability 
of the results achieved. Given the advent, dissemination and expan-
sion of dissimilar cosmetic surgery techniques in order to correct 
facial disharmonies, orthognathic surgery is imposed especially 
due to the stability of the results over time. The techniques that 
support this surgical therapy had their origin in the early twenti-
eth century, mainly in Germany, England and France. From then on, 
they have been modified and have experienced significant devel-
opment in recent decades until they them into very versatile and 
predictable methods for orthopedic-surgical corrections of den-
tomaxillofacial disharmonies, but is not exempt from presenting 
complications [1,2].

Since Schuchardt and Obwegeser described the mandibular 
sagittal osteotomy and von Langenbeck the maxillary osteotomy, 
many surgical variants have developed in order to minimize in-
tra and postoperative risks. The technical advances in preopera-
tive planning and the protocol of orthognathic surgery allow to 
obtain predictable and stable results in time and associated with 
the improvement of surgical instruments, have made possible the 
decrease in complications rates, a low index of surgical complica-
tions that It is described between 1-25% and vary according to 
the series depending on what is defined as complication. Next, the 
risks and complications that may occur in patients with dentomax-
illofacial disharmonies under treatment by surgical techniques of 
orthognathic surgery are exposed. The knowledge of these compli-
cations allows their prevention and early detection so that, in case 
they are presented, the behavior is adequate. Those associated 
with surgical techniques in the jaw, in the jaw, in the chin, among 
others are approached.

Surgical risks associated with maxillary osteotomies [1,3].
Objective: To describe the main complications and risks in orthog-
nathic surgery. Literature search methods Scientific information 
was collected through a search using the following descriptors 
in English: The Medical Subject Headings (MeSH): “orthognathic 
surgery, risks, facial and dental deformity. Analysis strategy The 
search was based solely on orthognathic surgery and its risks and 
complications 2. Development.

Unwanted osteotomy
The most frequent unwanted fractures during maxillary oste-

otomy involve the pterygoid region and sphenoid and do not usu-

ally affect the maxilla properly. Li and Stephens describe a greater 
frequency of non -favorable fractures in the maxilla of edentulous 
patients compared to the folded patient being the most frequent 
fracture in the palate junction with the posterior maxillary region. 
The most risky patients of this complication are those who have 
an atrophic jaw due to edentulism, although also patients with 
palatine fissure and those who have suffered previous surgery in 
the jaw. Before an atrophic jaw, it is recommended to perform the 
pterigomaxillary disjunction by an oscillating saw, before cutting 
the lateral and medial walls of the maxila. It is possible to sepa-
rate the maxilla through an osteotomy in the tuberosity instead of 
the pterigoids. In all cases the movements must be controlled dur-
ing osteotomy and the dysyntors must be used prudence, to avoid 
the possible risks of unwanted fractures. Robinson and Hendy de-
scribed two types of fractures during the pterigomaxillary disjunc-
tion: high and low. The high affect the body of the sphenoid and the 
base of the skull, causing nervous and/or vascular damage. 

Hiranuma and collaborators report that the unwanted fracture 
line is due to the direction in which the osteotomo is positioned and 
can therefore be predictable. I.2. Sphenoid fracture. The unwanted 
fractures that affect the pterigoid process, the body of the sphenoid 
and the base of the skull are of the most serious complications in 
orthognathic surgery. The appearance of these unwanted fracture 
strokes that extend in cranial direction occurs at the time of “down 
fracture” or caudal disjunction of the maxilla during the lefort type 
osteotomy. The affected areas: -Cephalorrachid fluid phystula: in 
the literature the appearance of cerebrospinal fluid leaks after os-
teotomies Lefort I. Gruber publishes a patient whose behavior was 
the placement of a lumbar drain, without any sequel. – blindness

Girotto and collaborators publish in an article three cases of vi-
sual loss during maxillary osteotomy. The three cases agree that a 
post -surgical rhinolicuorrhea accompanied by a transient or per-
manent vision loss appeared. -The optical nerve injury: it takes place 
through a traumatic indirect mechanism at the time of pterigomax-
illary disjunction. To avoid nerve lesion, they recommend the lower 
angulation of pterigomaxillary osteotomy to make the fracture line 
more predictable. - ABDUCENSE Paresia: Described by Watts in 
1984 and Reiner and Willoughby in 1988, as a rare and reversible 
complication after an osteotomy type Lefort I [1-4].

Sensitive alteration. During the maxillary osteotomy, the Naso-
palatine duct is systematically sectioned and, therefore, the Naso-
palatine vasculonervious package. The upper alveolar nerves and 
mucous nerve endings are also sectioned by incision. In addition, 
major palatine nerves can be sectioned in some cases to facilitate 
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the manipulation of the segmented maxilla, although the priority 
in segmented osteotomy is to keep them. The infraorbital nerve 
can also be indirectly injured (traction, pressure or entrap by the 
osteosynthesis material) or directly in high osteotomies. In any 
case, these alterations in the sensitivity of the mucosa of the jaw, 
palate and territory of the infraorbital branch are usually transi-
tory and recover in a short time. The maxillary branch of the tri-
geminal nerve is in charge of the maxillary and facial sensitive con-
tribution (except the anterior part of the septum and the nasal side 
wall, innervated by the first trigeminal division). In any case, the 
persistent alterations of the sensitivity of the middle facial third 
after orthognathic surgery are uncommon. 

Hemorrhage. Hemorrhage is a feared complication in Lefort I 
osteotomy I. Under normal conditions, it is because it is a region 
with profuse vascularization, bleeding is normal at the time of the 
caudal disjunction of the jaw. Generally bleeding is of little amount 
and gives spontaneously in a few minutes. If the lesion of any ar-
terial vessel of significant diameter occurs, bleeding is persistent 
and the bleeding vessel must be identified to make a ligation. The 
vessels that are most frequently involved in bleeding after maxil-
lary osteotomy are the descending palatine artery, branches of the 
internal maxillary artery, the internal maxillary artery itself or the 
pterigoid venous plexus.

Many cases of massive bleeding have been reported, although 
most of them are due to incorrect instrument (bad position of the 
osteotomo, milling of bone sparks around descending palatal ar-
tery, a little careful jaw descent, also non -diagnosed vascular mal-
formations. The most problematic cases of bleeding are those that 
occur several days after surgery. Normally the patient manifests 
with epistaxis (unless it is posterior, which will be presented as 
bleeding by mouth or pharynx). These bleeding can be triggered 
by episodes of arterial hypertension, failures of surgical ligatures 
or rupture of arteriovenous fistulas [4,5].

Avascular necrosis. The avascular or aseptic necrosis of the 
maxilla is a clinical picture consequence of a failure of the blood 
supply to this region after surgery. The incidence reflected in the 
literature is less than 1%. Clinically it manifests itself as bone ne-
crosis, gingival retraction, loss of dental vitality, periodontal pa-
thology, mobility and dental loss or some dentoalveolar bone seg-
ment. The causes that can cause a decrease in blood flow to the 
region surgically were collected by Lanigan: section of the poste-
rior palatine arteries, vascular thrombosis, drilling of the palatine 
mucosa during maxillary segmentation or vascular lesion when 
handling the soft palate during the segmentation. In the important 
advances, it has been recommended to release the vessels of their 

bone channel to reduce tension and their acoding that can lead to 
a decrease in flow. The most sensitive region is the anterior area of   
the maxilla because its blood contribution depends exclusively on 
an intact palatine pedicle.

Nelson and collaborators, described the decrease in blood flow 
that leads to maintaining the intact maxillary vessels in front of 
section, obtaining very conclusive data: on palatine bone the sup-
pression of the contribution of the posterior palatine arteries goes 
from 100 to 11%; on palatal mucosa, from 98 to 16%; in alveolar 
bone from 43 to 11%; and in adhered gum of 63 to 5%. The most 
important risk factors for the development of avascular necrosis 
are: segmental osteotomies, tobacco consumption, advanced age, 
rehabilitation of an atrophic jaw, patients with cracked lip and pal-
ate pathology, extreme movements (great advances or impacts), 
lesions of the palatine mucosa or the hypotension maintained, in 
circumvestibular incisions that in those that leave lipstick or verti-
cal incisions that leads to: gingival recession, periodontal bone loss 
and dental lesion, bone exposure, dental and alveolar loss. Differ-
ent maneuvers have also been proposed to prevent the appearance 
of this complication: preserve whenever possible the descending 
palatine arteries, divide the jaw into the lowest possible number 
of fragments, avoid compression of the palatine or gingival mucosa 
(splints, wires).

Perform an assisted surgical expansion (SARPE) prior to trans-
verse problems, adequate orthodontic divergence of the roots of 
the teeth adjacent to segmental osteotomy, judicious use of forceps 
and dysyuntators to avoid injury of the palatal mucosa and the ves-
sels, avoid consumption of postoperative tobacco, avoid extreme 
perioperative hypotension and moderate the use of electrobisturi 
during the incision of the vestibular mucosa, among others.

Osteomeatal complex and nasolacrimal duct lesion. During the 
maxillary osteotomy, the nasal mucosa is separated and protects 
properly so as not to injure the prayers during the surgical proce-
dure. Sometimes the resection of the lower cornete is necessary for 
the impact of the upper jaw. Turbinectomy has historically been as-
sociated with atrophic rhinitis, as well as in injury to the tear duct. 
If it is lacerated, it is normally recanalized spontaneously, although 
it can also be stigated or obstructed with the consequent epiphora. 
A case of alteration of tear secretion has also been described. This 
complication is related to a possible Parasympathetic fiber lesion 
during osteotomy [3-6].

Sinus Pathology. Maxillary breast infection after maxillary os-
teotomy is uncommon. Patients with pre -existing sinus pathology 
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may have exacerbation episodes during the postoperative period. 
Sinus or nasal fistulas can occur in segmental osteotomies when 
there are orasal or orosinusal communications, 6-9 months should 
be expected and a local flap in two layers, meanwhile to place pala-
tine plate.

Inadequate replacement of the nasal septum. In Lefort I type 
osteotomies and in Lefort and segmented osteotomies there may 
be a bad position of the osteotomized segments at the time of os-
teosynthesis or the alteration of the average cornete, which pro-
duces an alteration in the drainage of the maxillary sinus.

Modifications in the Arencia bases. The inadequate treatment 
of the septum, paranasal musculature and lip mucosa can cause: 
widening of nasal wings, increase the wing grooves, elevation of 
the nasal tip (obtuse nasolabial angle), flattening and thinning of 
the upper lip, decrease in the oral corners. All this are postopera-
tive negative aesthetic consequences.

Adjacent teeth injuries. This dental risk can occur during os-
teotomy due to Lefort I techniques and with greater incidence in 
segmented, which requires appropriate dental treatment [3-6].

Rare complications. Some infrequent complications collected 
in the literature, which are worth highlighting, include: - Airway 
alterations: The endotracheal tube is located in the area of   oste-
otomies. The mobilization and displacement of the tube, the loss 
of pressure from the Pneumotaponation are circumstances that 
anesthesiologist takes into account in the surgical procedures of 
the facial massif. 

The rupture of the endotracheal tube has been described as 
it passes through the nostrils during the osteotomy of the lateral 
wall of them. - Pneumothorax/Pneumomediastino: It occurs when 
dissecting, the air passes between the periosteum and the bone 
and crosses the different fascias until reaching the mediastinum. 
Another possible explanation is an increase in airway pressure, 
generating an alveolar break. This pressure increase may be due 
to an inability to cough or excessive ventilatory pressure during 
anesthesia. The postoperative intermaxillary fixation, if it is also 
accompanied by the obstruction of the upper airways, can lead 
to respiratory failure; If this is accompanied in addition to secre-
tions and blood remains on the airway, bronchial and atelectasis 
obstruction can occur [6-9].

Clinically manifests itself as respiratory distress, circulation 

and chest pain. Oxygen saturation sometimes does not alter. Ra-
diologically it can go unnoticed in the chest x -ray, the computed 
tomography being the diagnostic test of choice. - Deviation of the 
nasal septum: Through the osteotomy type Lefort I there is broad 
access to the bone and cartilaginous septum, so these alterations 
can be corrected. It is important to dry an adequate portion of the 
septum base in the jaw; If the nasal septum is not carried out cor-
rectly, it can be accommodated inadequately and give rise to a de-
viation. In these cases the patient may have respiratory failure due 
to the obstruction of the nasal fossa and ventilation problems of the 
maxillary breasts.

From Mol van Otterloo advocates to check after the maxillary 
replacement that the nasal septum moves freely and reposition the 
septa after extubation. 

- Perforation of the nasal septum: described by Mainous and 
Crowell in 1973, due to a laceration of the Pericondrium. - Asistolia: 
described by Ragno and collaborators in 1989, during the Maxil-
lary descent maneuver. When the jaw replacing the heart rate, it 
was normalized spontaneously. Severe bradycardia, previously de-
scribed during the reduction of facial bone fractures. Several stud-
ies have shown that at the time of jaw disjunction, there can be an 
increase in intraorbital pressure and by this mechanism and medi-
ated by fibers of the parasympathetic autonomous system trigger 
a glass-vagal syncope. In the proposed mechanism it would inter-
vene the trigeminal-vagal reflex. The authors recommend glycopir-
rolate instead of atropine to reverse asistolia (greater protection 
against vagal phenomena). - Auditory injury: It is a rare complica-
tion. It has been described in several publications, as a temporary 
loss due to the alteration in the position of the Eustaquio tube [6-9].

The alteration of the middle ear by interference in the transmis-
sion of the sound wave of the Sierra during the osteotomy (which 
arrives by air driving through bone driving) and for the effect of the 
shock waves of the shock waves has also been described the per-
cussion with chicks on the otolites of the middle ear. The appear-
ance of a postoperative peripheral vertigo can also occur in other 
procedures that imply percussion on the craniofacial skeleton, such 
as obtaining warra grafts, sinus elevations with osteotomes, among 
others. II. Surgical risks associated with mandibular osteotomies. 
It is difficult to specify the percentage of complications generated 
in a mandibular osteotomy. They should be differentiated depend-
ing on the technique used, although sometimes it is difficult to find 
homogeneous series. 
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The most used techniques today are Obwegeser’s sagittal os-
teotomy modified by Dalpont, the oblique sagittal of Bruce Epker 
and to a lesser acceptance the subcondiets [6-9].

Incomplete mandibular osteotomy and undesirable fractures. 
We consider that a mandibular sagittal osteotomy is incomplete 
when at the time of the movement of progress or retronation and in 
osteosynthesis there is still a solution of continuity of the proximal 
fragment with the distal in the osteotomy. It usually occurs at the 
mandibular angle level and can often go unnoticed. If it goes unno-
ticed, it can lead to a recurrence of dentomaxillofacial disharmony 
or an earlier position of the condyle in the glenoid pit. Epker and 
Hensuck described modifications in osteotomy to avoid this type 
of complication. The described incidence varies from 1-10.9%. 

Macintosh in 1981 described a rate of 6.8%. Van de Perre in 
1995, published from 1 233 interventions 7.9% of unwanted oste-
otomy, TELTZ row and collaborators describe in 2005 an incidence 
of only 1% (n = 1 264). And Falter and collaborators report a series 
of 1 008 patients operated until 2010 with an incidence of 1.4%. 
Above all, it occurs in jaws with a hard bone by fusion of corticals. 
It is rarely bilaterally appreciated. 

There are two typical “Bad Split” patterns: in the proximal frag-
ment, in the vestibular wing of osteotomy and in the distal frag-
ment, by the lingual region. The most difficult complication to 
solve, although less frequent, is the fracture in the distal segment 
(0.8%). It usually occurs at the third molar level, where the bone 
is thinner [10-13].

Epker and Wolford state that fracture at the level of the lingual 
cortex may be related to the extraction of the impacted third mo-
lar concomitantly with surgery, so they do not advise this practice, 
although this issue is controversial. The systematic use of comput-
erized axial tomography can help to locate the path of the inferior 
alveolar nerve canal, but it is not performed systematically or is 
protocolized in any reference center. It is important to leave a suf-
ficient thickness of the vestibular wing both to avoid unwanted 
fracture and to give sufficient stability to the osteotomy. 

The frequency of inadequate fractures of the proximal fragment 
varies in described series (1-3%), presenting subcondylar fracture 
and intracapsular sagittal fracture. II.2. Mandibular fracture. It can 
occur at the subcondylar, condylar or coronoid process level. Ma-
cIntosh and Turvey describe in their series an incidence of around 
3.3% and 3.1%-3.9% respectively. It is usually due to an incom-
plete or excessively high horizontal osteotomy. During surgery it 
is detected because the midline deviates at the time of releasing 
the intermaxillary fixation. Sagittal fractures of the condyle do not 

present this deviation, they present with prolonged trismus and 
noises when opening the mouth. It is necessary to identify patients 
with this risk: robust jaws with fusion of corticals, hypoplastic jaws, 
history of surgery in the area or simultaneous extraction of third 
molars, the appropriate use of the material is essential, both chisels 
and disjunctors [12,13].

Mommaerts advocates introducing a chisel or periosteum par-
tially over the horizontal osteotomy line to prevent fracture at this 
level, based on a description by Obwegeser. II.3. Nerve injury. Injury 
to the inferior alveolar nerve has been extensively studied. Injury to 
this nerve is the most frequent complication during sagittal man-
dibular osteotomy. Injury to the lingual nerve has also been de-
scribed. The incidence of inadvertent injury to the inferior alveolar 
nerve varies between 1.3% and 7% of patients. 

The causes that can cause nerve injury are multiple: inadequate 
placement of the osteotomy, direct injury by osteosynthesis ma-
terial (bicortical screws), inadequate visualization of the inferior 
alveolar nerve (secondary to intraoperative bleeding), anatomi-
cal alteration of the nerve (lateral position) and the length of the 
mandibular angle. Important, although infrequent and anecdotal, 
is injury to the facial nerve during sagittal mandibular osteotomy. 
An estimated incidence of 0.1% is reported and neuropraxia/axo-
notmesis is attributed to nerve compression and/or traction. II.4. 
Vascular injury. At the mandibular level, bleeding is the most fre-
quent vascular complication. The definition of hemorrhage varies 
according to the authors. 

For MacIntosh, it is bleeding that interferes with vision or that 
takes a while to control, while for Turvey, it is bleeding from a ves-
sel of significant caliber that is not controlled with basic hemosta-
sis measures. The mandible receives vascular supply from different 
sources: internal maxillary artery, facial artery, inferior alveolar ar-
tery, lingual artery and periosteal perforators. Of all these sources, 
the most important comes from the inferior alveolar vessels and 
secondly from the muscular perforators. This vascular supply from 
multiple sources makes complications due to lack of blood supply 
rare [13-15].

The most frequently injured arteries during mandibular or-
thognathic surgery are the internal maxilla in the sigmoid sinus, 
the facial artery as it passes through the posterior region of the 
mandibular body, and the inferior alveolar artery. The incidence of 
bleeding in the context of a mandibular osteotomy varies depend-
ing on the series: 2.3-38%. Bruce Epker describes the possible se-
quelae resulting from vascular injury (from least to most serious): 
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periodontal disease, pulp necrosis, infection, delayed union, pseu-
doarthrosis, bone or tooth loss. Aseptic mandibular necrosis has 
also been described, although it is rare. To avoid vascular injury, 
it is recommended to have a thorough knowledge of mandibular 
anatomy, minimal periosteal removal during surgery, and to avoid 
avulsion/stretching of the mandibular vascular-nervous bundle. 
Injury to the internal maxillary artery may occur in vertical sub-
condylar osteotomies due to the proximity of this vessel to the 
sigmoid notch, condyle and coronoid process. It is difficult to stop 
bleeding from this source due to its large calibre, difficulty of ac-
cess and the elasticity of the vessel which contracts it when cut and 
moves it away from the operative field. Ligation of the external ca-
rotid artery or embolisation can resolve the problem if direct liga-
tion is not possible. Injury to the facial vessels usually occurs at the 
level of the mandibular base when performing the vertical portion 
of the sagittal osteotomy. If the section is incomplete, the vessel 
can be reached with a mosquito forceps; if the section is complete, 
the elastic action causes retraction of the vessel which makes it dif-
ficult to locate the bleeding mouth [13-15].

Condylar resorption. It is defined as the progressive decrease in 
the volume and height of the condyle. It is associated with a pro-
gressive alteration of the occlusion, with the development of an 
open bite, deviation of the midline and the appearance of a true 
osteoarthritis of the temporomandibular joint. The incidence de-
scribed varies between 2.3 and 6.7% of patients undergoing sur-
gical treatment using orthognathic surgery techniques. It occurs 
mainly in women, with a predominance of 9:1 in men. It is also 
more frequent in adolescents and, although it can develop at any 
age, it does not usually appear after 40 years of age. The etiology 
of the process is uncertain. Different local factors (displacement 
of the articular disc, bruxism, trauma) and systemic factors (es-
trogen, vitamin D or calcium deficiency, or the coexistence of sys-
temic arthritis) have been implicated. A local compressive factor 
in the joint (coexisting or not with a systemic factor) can generate 
an inflammatory cascade in the temporomandibular joint, with an 
increase in cytokines, free radicals and pro-inflammatory factors 
that degenerate into a total remodelling of the condyle and its re-
sorption. 

Diagnosis is fundamentally clinical. Symptoms usually begin 
about 2 months after surgery, presenting as pain in the temporo-
mandibular joint and functional alteration (recurrence of the de-
formity): progressive development of an anterior open bite and 
class II malocclusion in bilateral cases; deviation of the mandibular 
midline towards the affected side, class II malocclusion together 
with ipsilateral crossbite and premature posterior contacts in uni-
lateral cases.

Surgical risks associated with chin osteotomies. Various com-
plications have been described during the performance of this 
procedure: inadequate fracture, nerve injury, surgical wound de-
hiscence, chin ptosis, incomplete osteotomy, bone resorption. III.1. 
Inadequate fracture. The mandibular symphysis and basalis are ar-
eas of hard and dense cortical bone. It is important to adequately 
complete the osteotomy in the areas closest to the basalis to avoid 
inadequate fracture lines. It is also important to preserve sufficient 
alveolar bone so that a mandibular fracture does not occur in the 
area of   the symphysis. Inadequate fractures have been described 
that occur through the inferior dental nerve canal reaching the sig-
moid notch, due to performing an incomplete osteotomy, that is, 
not reaching the mandibular basalis, and once the chisels are used 
to complete the separation of the osteotomized fragments, the frac-
ture line is directed through the inferior dental nerve canal [16-19].

Nerve injury. The mental nerves (and their incisive branch) are 
the most important structures to be spared during mentoplasty. In-
cidences of nerve paresthesia are reported at 10-28.5% overall. In 
addition, alterations in dental vitality tests secondary to osteotomy 
are reported (possible damage to the lower alveolar branches dur-
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