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Abstract: Due to the great number of structures in the maxillofacial region, cone-beam computed tomography (CBCT) 

is an important procedure in presurgical planning for removal of impacted teeth. Most of the information provided by this 

imaging technique cannot be visualized in conventional radiographs. In addition, CBCT reduces patient exposure to  

radiation in comparison with helical computed tomography and provides dental practitioners with easy access. We 

report the clinical case of a patient who underwent a surgical procedure for removal of an impacted maxillary premolar. 

CBCT-assisted presurgical treatment was used, enabling a more conservative surgical access, a less traumatic and less 

time consuming procedure than conventional surgical intervention. 
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INTRODUCTION 

The removal of impacted teeth is one of the most com-
mon surgical procedures performed by the oral and maxillo-
facial surgeon. Impacted maxillary teeth can cause many 
problems, such as infections, root resorption of adjacent 
teeth, formation of cysts and tumors, among others [1]. 

Appropriate imaging examinations are needed in plan-
ning removal of an impacted tooth. Lima et al. (2009) stress 
the importance of proper radiographic examinations in the 
diagnosis and surgical planning of impacted teeth, since the 
morphological changes associated with these teeth and their 
relationship to adjacent structures can be visualized. The 
radiographic techniques most frequently requested for treat-
ment planning of this type of surgery are periapical, occlusal 
and panoramic radiographs. However, the imaging obtained 
may not allow visualization of all the structures in the region 
in three-dimensions, especially due to overlapping of the 
anatomical structures. The location of an impacted tooth 
often requires special radiographic procedures, such as the 
techniques used by Clark, Miller-Winter and Donovan [1, 2].  

The cone-beam computed tomography (CBCT) is a very 
useful tool in the assessment of impacted teeth and is being 
widely used instead of or in addition to conventional  
techniques. Its main advantages include: more detailed visu-
alization of the region where surgery will take place, when 
compared with other conventional types of radiographs, and 
reduced patient exposure to radiation in comparison with 
helical computed tomography [3]. 
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With CBCT, the impacted tooth can be seen in multipla-
nar views (Multiplanar Reconstruction – MPR). This makes 
it possible to obtain the precise location of the tooth and to 
establish the relations between it and adjacent structures. [1, 
4]. Quereshy et al. (2008) recommend the use of CBCT in 
the identification, planning and even assessment of surgical 
complications in the treatment of impacted teeth [5]. 

CASE REPORT 

A 29-year-old patient, seen in a private office, com-

plained of pain in the left maxillary region being unrespon-

sive to painkillers. The only abnormality detected in physical 

examination of the above-mentioned region was the lack of 

the maxillary second premolar. There were also some resto-

rations. All teeth responded positively to pulp vitality test. 

A close-up of the panoramic radiograph (Fig. 1) showed 

that the maxillary left second premolar was impacted and in 

an inverted position, and its apical third was dilacerated to-

wards the distal direction, and there was an opaque area in 

the maxillary sinus related to the impacted premolar apex. In 

addition, uneruption of the left upper third permanent molar, 

over-eruption of the left upper second permanent molar, par-

tial anodontia (absence of the left inferior second permanent 

premolar and the right inferior second permanent premolar) 

and retention of the left inferior second deciduous molar and 

the right inferior second deciduous molar were observed. 

For better clarification of the location of the teeth, CBCT 

imaging was requested. The saggital view (Fig. 2) showed 

root dilaceration more clearly, and the mucosal thickening in 

the left maxillary sinus explained the opacification observed 

in the panoramic radiograph. Vestibular surgical access was 

recommended because the tooth was centrally positioned. 
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Analysis of the cross-sectional view (Fig. 3) showed the 
tooth crown protruding into the maxillary sinus. Patient man-
agement under local anesthesia, access to the maxillary sinus 

sinus was obtained by raising a mucoperiosteal flap and per-
forming osteotomy of the lateral maxillary wall (Fig. 4). 
Subsequently, sectioning of the apical third of the impacted 

 

Fig. (1). Panoramic radiograph showing the maxillary left second premolar that is impacted and in an inverted position. The precise relation 

of the tooth with the maxillary sinus cannot be identified. 

Fig. (2). Saggital view showing the relation of the tooth to the maxillary sinus, root dilaceration and mucosal thickening in the maxillary 

sinus. 

Fig. (3). CBCT cross-sectional views showing the tooth crown protruding into the maxillary sinus. 
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premolar was performed, eliminating the dilaceration, which 
made it possible to extract the tooth via the maxillary an-
trum. All the inflammation and remains of the pericoronal 
follicle were curetted from the maxillary sinus. 

The relationship of the impacted tooth to the maxillary 
sinus could not be clearly visualized in the panoramic imag-
ing. Only with CBCT imaging was it possible to observe that 
the tooth crown protruded into the maxillary sinus. Thus, a 
more conservative surgical access was selected, which pro-
vided greater bone preservation and reduced procedure time. 
The alveolar ridge remained intact, except in the region of 
sectioning of the impacted premolar. 

The patient recovered well after 10 days, with complete 
remission of pain and infection after the administration of 
antibiotics in the first 10 postoperative days (500 mg amox-
icillin three times a day) and anti-inflammatory drug (nime-
sulide 100mg, twice a day for four days). The patient was 
subsequently referred to an orthodontist to regain space in 
the tooth arch, and the placement of an osteointegrated im-
plant was planned for the purpose of rehabilitation. 

DISCUSSION 

The gathering of diagnostic information is essential in 
decision-making with regard to surgical procedures. There-
fore, selection of the appropriate imaging examination is 
important in surgical planning, and produces more predict-
able results [6]. 

CBCT can provide more information than is obtained 
from conventional radiographs. [7], reporting a case of an 

ectopic third molar in the subcondylar region demonstrated 
the importance of CBCT in surgical planning. It was possible 
to use the intra-oral approach only due to information ob-
tained with CBCT imaging, enabling a conservative and less 
traumatic approach. 

CBCT plays a relevant role in the treatment of impacted 
teeth. In their analysis of surgical accesses to impacted teeth 
in different imaging modalities, Tantanapomkul W, demon-
strated that CBCT is more effective than other 2D methods 
(greater sensitivity and specificity) [8]. 

Only after obtaining a CBCT image, were able to detect 
the protrusion of the tooth crown of a maxillary third molar 
into the maxillary sinus [9]. The relationship of the root of 
this tooth to the maxillary sinus could not be observed in 
conventional radiographs. 

Sverzut et al. (2009) demonstrated the importance of 
CBCT in locating a maxillary molar accidentally dislocated 
into the infratemporal fossa [10]. According to the authors, 
unlike the conventional radiographs, CBCT allowed the ac-
curate location of the tooth. 

According to Lima et al. (2009), the main advantage of 
CBCT is that it allows the detailed visualization of teeth and 
bone [1]. We agree with the authors when they affirm that 
only through the accurate visualization of the impacted tooth 
provided by 3D images, can the surgeon obtain a more con-
venient and accurate access to the surgical field. This will 
preserve alveolar bone structure. 

The surgery in the case reported here was planned with 
the use of CBCT imaging. Only after the generation of 
CBCT imaging was the precise location of the impacted 
tooth obtained, and more importantly, its relationship to the 
maxillary sinus was identified. This made it possible to per-
form exodontia causing minimal trauma to the alveolar bone, 
which is strategically important in restorations using dental 
implants. Munir and Siqueira (2009) stress the widely dis-
seminated current concern about preservation of bone tissue 
after exodontias [11]. They feel extra care should be taken 
when rehabilitation with implants is considered.  

The importance of CBCT in planning the surgical extrac-
tion of impacted teeth is undeniable. The reported case 
shows that a more detailed examination may assist surgical 
strategies, and provide valuable biological benefits. One of 
the main challenges in dentistry, especially in implant den-
tistry, is the reconstruction of bone defects. The unnecessary 
loss of the alveolar ridge has been widely condemned, be-
cause the reversion of this condition can be very expensive. 
Therefore, every effort must be made to ensure the use of 
surgical approaches that are as conservative as possible, in 
order to preserve the bone tissue. 
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Fig. (4). Surgical access to the maxillary sinus for performing 

exodontia with preservation of the alveolar bone. 
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