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Introduction
Extractions are one of the most common procedures        
performed by dentists and oral and maxillofacial                  
surgeons, representing approximately 37 percent of all 
procedures. The most common teeth to be extracted 
are the third molars, followed by non-restorable teeth, 
supernumerary teeth, and premolars for orthodontic 
treatment. Some of the indications for extractions of the 
third molars are pericoronitis, impaction of molars, ortho-
dontic indications, and advanced carious lesions. Factors 
such as location at the posterior maxilla or mandible and 
proximity to important anatomical structures contribute 
to a high rate of complications during the extractions,                                       
estimated at about 3 percent to 30 percent. Some of the 
most common complications when teeth are extracted 
include hemorrhage, infection, edema, trismus, tooth/
jaw fracture, alveolar osteitis, ecchymosis, tooth displace-
ment into the adjacent anatomical spaces, disruption of 
the floor of the maxillary sinuses, and nerve damage. 

Panoramic radiographs and intraoral periapical                    
radiographs are the most common radiographic 
imaging techniques recommended for the evaluation 
of teeth to be extracted. These radiographic images 
are recommended in the majority of cases where there 
is no superposition of the roots of the molars to the 
inferior alveolar nerve canal or the floor of the maxillary 
sinuses. Cone Beam Computed Tomography (CBCT) is                       
recommended when conventional radiographs indicate 
a close relationship between the roots of the molars to the 
floor of the maxillary sinuses and the mandibular canal and 
surgical removal of the tooth is indicated.1,2 

The purpose of this paper is to review the most common 
complications during or after the extraction of maxillary 

and mandibular teeth and the importance of a correct 
selection of radiographic imaging technique to plan any 
modification on the extraction/surgery to minimize the 
risk of possible complications.

Complications in the Mandible
According to Kim and Lee,3 one of the most common and 
severe complications when mandibular third molars are 
extracted is the damage to any of the branches of the man-
dibular nerve, lingual nerve, inferior alveolar nerve canal, 
or buccal nerve causing dysesthesia or paresthesia. This 
may be produced by postoperative swelling compression 
or cutting bur shearing. If the patient refers to nerve distur-
bances for more than nine months, with a relevant cutoff at 
six months, it should be considered permanent damage. 

Radiographic evaluation is required for the treatment 
planning and decision of the technique to be used for 
the extraction of the mandibular third molars. Panoram-
ic radiograph is considered the first imaging technique 
choice for the evaluation of mandibular third molars.

Some of the signs that need to be considered when 
evaluating mandibular third molars in panoramic radio-
graphs include interruption of the cortices of the inferior 
alveolar nerve canals, the curvature of the canal, and the 
darkening of the roots. These signs may indicate a close 
contact of the roots of the mandibular molars to the infe-
rior alveolar nerve canal (Fig. 1). However, the presence 
or absence of these radiographic findings is not always 
a reference to possible injuries of the inferior alveolar 
nerve canal, indicating the limitations of a two-dimension                                   
imaging technique such as the panoramic radiograph. 
When there is a minimal superimposition of the roots 
of the mandibular third molars to the inferior alveolar 
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nerve canal it is recommended to use advanced imaging    
modalities such as CBCT.3, 4, 5

According to Qi et al, the frequency of injuries of the infe-
rior alveolar nerve canal during extractions of mandibular 
third molars ranges from 0.4 percent to 8 percent, with 
less than 1 percent reporting permanent damage. How-
ever, the chance of injury could be more than 10 percent 
when extractions are performed in high-risk patients.

Some of the factors that are related to IAN injury include 
age, depth of impaction, angulation, the proximity of the 
roots to the IAN canal, and the shape of the IAN canal in 
the coronal plane. This information can be evaluated with 
a CBCT.6

CBCT allows the dentist to determine the proximity of 
the roots to the inferior alveolar nerve canal. There is 
more chance to have nerve damage when there is direct             
contact of the roots of the molars to the cortices of the 
inferior alveolar nerve canal. If the cortical border of the 
inferior alveolar nerve canal is absent, it may indicate that 
there is direct contact between the roots of the molar 
and the inferior alveolar nerve canal and there is more 
risk of damage or exposure of the inferior alveolar nerve 
canal. Numerous studies indicate that there is more risk 
of damage or exposure of the IAN canal when it is located 
lingual to the roots of the mandibular third molars, due 
to compression of the nerve during the procedures to 
extract the third molar. Authors recommend in this case                    
coronectomy before tooth dislocation.3,5

Complications in the Maxilla
Third molar is the most indicated tooth to be extracted in 
the maxilla. Factors to be considered for the extraction of 
maxillary third molars are the relative depth of the impact-
ed maxillary third molar, the position of the third molar and 
adjacent second molar, and the position of the third molar 
in relation to the maxillary sinus. One of the most common 
complications, when maxillary third molars are extracted 
is oroantral communication. If this is not managed prop-
erly, the patient may have other complications, including 
sinus infection. According to Lewusz-Butkiewicz, Kaczor, 
and Nowicka, oroantral communication of 2mm or less 
can heal spontaneously within 48 hours after extraction; if 
the oroantral communication is greater than 3-4mm it will 
not heal by itself without a proper intervention.7

There is no parameter to be used to predict the possibility 
of an oroantral communication during the extraction of a 
maxillary third molar. Generally, a panoramic radiograph 
is used to evaluate the proximity of the roots of maxillary 
third molars to the floor of the maxillary sinus. (Fig. 2) 
When the distance is less than 2mm, the dentist should 
warn the patient of possible complications, including   
oroantral communication.8

Figure 2

When dentists are evaluating maxillary third molars to 
be extracted on panoramic radiographs, and it is difficult 
to determine the distance of the roots of these teeth to 
the floor of the maxillary sinus due to superimposition of 
anatomical structures or distortion of the image related 
to magnification, the use of CBCT should be considered 
to reduce possible complications during the extraction. 
(Fig. 3)

If, after the extraction of a maxillary tooth, the dentist 
suspects the presence of an oroantral communication, 
it is recommended to take a CBCT scan to evaluate the 
size of the defect and the presence of any root fragments 
displaced into the maxillary sinus to plan the appropriate 
treatment and avoid possible infection in the maxillary 
sinus. (Fig. 4)

Other teeth which are indicated for extraction are             
supernumerary teeth. Liu et al state that the incidence 
of supernumerary teeth ranges from 0.1 percent to 3.6 
percent. More than 90 percent of all supernumerary 
teeth are found in the maxilla, especially at the anterior 
maxilla. Some of the clinical complications related 
to supernumerary teeth in the maxilla include root 
resorption of adjacent teeth, impaction of teeth, and 
odontogenic cysts. For that reason, supernumerary teeth 
are recommended for extractions.

Figure 3
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One of the aspects to be evaluated when a mesiodens 
is going to be extracted is the proximity of the supernu-
merary tooth to the nasopalatine duct. Sometimes the            
supernumerary tooth can be close to the nasopalatine 
duct, and also can be embedded in it. (Fig 5) 

Panoramic radiographs can give important information 
about the presence of a supernumerary tooth, however, 
this 2D imaging technique cannot provide relevant infor-
mation such as proximity of the supernumerary tooth to 
adjacent roots or anatomical structures such as the floor 
of the nasal cavity or nasopalatine duct. CBCT allows the 
dentist and oral maxillofacial surgeon to evaluate the prox-
imity of the supernumerary tooth to the nasopalatine duct 
and plan the access and operative approach to reduce 
the risk of injury of the nasopalatine nerve. In some cases, 
the nasopalatine nerve needs to be transected during the 
operation, which may lead to sensory disorders in the 
anterior hard palatal region.9

Use of CBCT to Evaluate Teeth to Be Extracted
For many years, computed tomography was used to  
evaluate maxillary and mandibular molars that were 
in close proximity to anatomical structures or present 
variations of the anatomy that could compromise the 
extraction. It is necessary to consider that computed 
tomography presents a higher radiation dose and lower 
resolution compared to CBCT.

Despite the similarities in the type of images that are 
obtained with computed tomography and CBCT, these 
two radiographic imaging techniques present some            
differences.

CBCT, as its name indicates, has a cone-shaped beam, 
covering the area to be evaluated in a single rotation. 
In contrast, computed tomography requires multiple                 
rotations around the area of interest. For that reason, CBCT 
has a lower radiation dose than computed tomography, 
however, it is more radiation exposure than panoramic and 
intraoral periapical radiographs. For that reason, CBCT 
is not recommended as a routine imaging technique; it 
needs to be used as a supplement when more information 
is required that is not available in 2D images.

CBCT has a higher spatial resolution, offering more 
detail in the scan. This is important when it is necessary 
to evaluate the proximity of the roots of the molars to the 
floor of the maxillary sinus or the inferior alveolar nerve 
canal or supernumerary tooth to the nasopalatine duct.

CBCT is one of the most recent tools used in oral and 
maxillofacial radiology to evaluate impacted teeth and 
their proximity to adjacent teeth and also important 
landmarks such as maxillary sinuses, the floor of the nasal 
cavity, the nasopalatine duct, and the inferior alveolar 
nerve canal. One of the biggest advantages is the 
capacity to visualize bucco-lingual position, the number 

of roots, the variation of the anatomy of the roots, the 
proximity to the maxillary sinus, the inferior alveolar nerve 
canals, and adjacent teeth in three different planes with 
no superposition, and the ability to create reconstructed 
images as panoramic reconstruction, cross sections, and 
volume rendering.3 (Fig. 6, 7)

The use of this advanced imaging technique in 
combination with an experienced dentist or oral and 
maxillofacial surgeon could reduce or eliminate the risk 
of complications including oroantral communication and 
permanent neuro-vascular damage.10

CBCT should be reserved for high-risk cases, such as 
teeth in close proximity to adjacent teeth or anatomical               

Figure 4
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Figure 7



enabling dentists to assess the risk of potential injury and 
plan accordingly, minimizing the risk of injury.

When dentists or oral and maxillofacial surgeons find       
possible risks during the extraction of teeth, they need 
to communicate clearly with their patients about the risks 
and benefits of extractions, as well as any alternatives 
that may be available. Patients should be fully informed 
about what to expect during and after the procedure, and             
any potential risks or complications should be thoroughly 
explained.

To conclude, CBCT scans have become an essential tool 
in the standard of care for preventing injuries during             
high-risk dental extractions. The three-dimensional view 
of the patient’s anatomy provides dentists with a more        
accurate assessment of the risk of injury and enables 
them to plan and execute the extraction more safely 
and effectively. However, it is also essential for dentists 
to adhere to a strict standard of care and communicate 
clearly with their patients, ensuring that extractions are 
performed with the highest level of safety and efficacy.
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structures such as the floor of the maxillary sinuses, naso-
palatine duct, floor of the nasal cavity or inferior alveolar 
nerve canals. This will provide important information to 
the dentist or oral and maxillofacial surgeon, with the 
potential to change the treatment decision or surgical 
technique to avoid any possible complication. 

It is not recommended as a routine method to evaluate 
teeth to be extracted. Dental professionals should evaluate 
the location and proximity of the tooth to be extracted in 
a panoramic radiograph or periapical radiograph. If the 
tooth/teeth are in close proximity to another tooth or 
anatomical structure, and this may produce a possible 
complication, then CBCT is justified to be taken.9

Discussion
A large number of complications during extractions could 
be avoided if dentists adopted certain safety measures, 
such as the evaluation of 2D radiographic images and 
advanced imaging techniques in order to recognize          
factors that might lead to adverse events. 

Panoramic radiographs alone do not provide enough 
information about the proximity of the roots of maxillary 
and mandibular teeth to important anatomical structures, 
such as maxillary sinuses and inferior alveolar nerve canals 
due to superposition in the radiographic image.

Numerous authors recommend using CBCT instead 
of panoramic radiographs to evaluate the proximity of 
the teeth to maxillary sinuses and inferior alveolar nerve 
canals, and also to evaluate the number and shape of roots 
that cannot be evaluated in 2D images. This information 
may lead to a better treatment plan, reducing surgical 
time and possible complications. CBCT images cannot 
prevent all possible complications during the extraction 
of teeth, however, CBCT images can provide information 
that cannot be obtained in panoramic radiographs,      
allowing the dental professional to plan or modify in 
advance the protocol to avoid possible complications or 
permanent damage.3, 11 

Conclusion
Extractions are a common procedure in dentistry, and 
while they are usually routine, there is always a risk of  
injury. Injuries can range from minor soft tissue damage to 
more severe nerve damage or even a fractured jaw. 

The use of CBCT scans before high-risk extractions 
allow for a more detailed view of the patient’s anatomy, 


