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The accurate localization of supernumerary teeth, which 
may be located in any part of the dental arch due to irregu-
lar odontogenesis, is essential for diagnosis, treatment plan-
ning, and subsequent surgical intervention. Supernumer-
ary teeth can occur unilaterally or bilaterally in the upper  
or lower jaw in both primary and permanent dentition.1 The 
literature indicates that the prevalence of supernumerary 
primary teeth ranges from 0.3% to 0.8%, while a preval- 
ence of 1.5% to 3.8% has been reported for permanent 
dentition.2 Supernumerary teeth occur more frequently in 
the maxilla, with males being more commonly affected  
than females (2 : 1 ratio).2,3 Large retrospective studies 
found that supernumerary molars were also more common 
in the maxilla (79.7%), were frequently impacted (88.7%), 
and occurred bilaterally in approximately 23% of cases.4 
Supernumerary teeth may be evident based on crowding, 

impaction, an abnormal eruption path, or ectopic position, 
but most cases are asymptomatic and discovered as inciden-
tal findings during routine radiological examinations.2 The 
etiology of this anomaly is still unclear, but some theories  
suggest hereditary and environmental factors or abnormal 
embryonic development leading to hyperproliferation of 
the dental lamina.5 

A routine preoperative radiographic examination often  
includes panoramic radiography, which provides an anato- 
mic overview of the angulation, number and shape of roots, 
and the positional relationship between the third molar and 
adjacent vulnerable structures or other adjacent pathology. 
In addition, this 2-dimensional X-ray-based imaging modal-
ity can give a first impression of the patient’s dental status, 
whether teeth are displaced or impacted, or whether super- 
numerary or missing teeth are present. In more complex 
cases, where certain radiographic risk features are evident, 
such as superimposition of anatomic structures, darkening 
of roots, discontinuous cortical integrity of the bony borders  
of the mandibular canal, diversion of the mandibular canal, 
or unclear space-occupying lesions, 2-dimensional imaging 
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is not sufficient and 3-dimensional imaging is required.6 For 
this task, cone-beam computed tomography (CBCT), the 
gold standard for 3-dimensional visualization of hard tis-
sues in the dentomaxillofacial region, provides a 3-dimen- 
sional cross-sectional view of the region of interest.7,8 Com- 
puted tomography (CT) - in particular, CBCT - is an excel- 
lent presurgical diagnostic tool for dimensional measure-
ment and the localization of unerupted supernumerary teeth, 
providing accurate volumetric image data for planning and 
performing a surgical procedure when indicated, while  
simultaneously minimizing surgical time and perioperative  
complications.9

However, multimodal comprehensive therapy planning 
with indication-specific radiological assessment should 
always be considered in this context to enable optimized, 
personalized therapy for supernumerary teeth. This report 
presents the radiological and surgical case management of 
a rare case of bilateral supernumerary maxillary fourth and 
fifth molars and provides a review of the literature on the 
epidemiology and treatment options, such as a wait-and-
see approach or surgery.

Case Report
A 29-year-old Eastern European female patient was  

referred by a general practitioner to the Clinic of Cranio- 
Maxillofacial and Oral Surgery, Center of Dental Medicine, 
University of Zurich, Zurich, Switzerland, with the chief 
complaint of a severe feeling of pressure in the region of the 
maxillary third molars on both sides that had been increa- 
sing in intensity for weeks. An intraoral clinical examination 
revealed a partially erupted third molar with localized gin-
givitis in the left maxillary area that was unlikely to erupt 
successfully and crowding of the maxillary anterior teeth 
despite completed orthodontic treatment. The rest of the  
dental examination revealed no caries or periodontal dis-
ease. From a general medical point of view, the patient was 
healthy, and her medical and family history was unevent-
ful.

A panoramic radiograph revealed the presence of a super- 
numerary fourth and fifth maxillary molar in each hemi-
arch, resulting in a total of 4 supernumerary molars, in addi- 
tion to 2 erupted mandibular third molars (Fig. 1). The disto- 

Fig. 1. A. Panoramic radiograph of a 
29-year-old female patient shows the 
presence of supernumerary fourth 
and fifth maxillary molars in each 
hemiarch. B. A cropped panoramic 
radiograph illustrates the right maxil-
lary quadrant and C. A cropped pan- 
oramic radiograph depicts the left 
maxillary quadrant. The arrows point 
to the maxillary third molars and 
the supernumerary fourth and fifth  
molars.
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molars had significantly smaller morphology than the third 
molars, but the crowns and roots were developed. Partially 
fused roots and fused crowns of the third and fourth molars 
were present in the right maxillary area. The patient was not 
aware of the supernumerary teeth and had no knowledge  
of other dental anomalies in her family.

Based on the clinical and 2-dimensional radiographic pre-
sentation of this rare finding, 3-dimensional cross-sectional 
images of the affected region were obtained using CBCT 
to allow improved planning and guidance of the surgical  
intervention (Figs. 2 and 3). Treatment planning includ-
ed the removal of all maxillary third molars and all disto- 
molars. Photorealistic 3-dimensional reconstructions of the  
patient’s cone-beam computed tomography were created  
using cinematic rendering to provide an improved spatial de-
piction of the surgical area (Fig. 4). Surgery was performed 
in a single procedure under regional block of the upper  

posterior alveolar nerves and aseptic conditions, without 
perioperative complications. After complete removal of the 
teeth, there was no evidence of oroantral communication, so 
the surgical site was sutured (polytetrafluoroethylene 4-0).  
The patient was prescribed a chlorhexidine mouth rinse 

(0.12%) 2 times daily for 7 days, and an analgesic (ibupro- 
fen, 600 mg) for postoperative pain management. The 
sutures were removed 1 week postoperatively, and the 
2-month follow-up examination was uneventful. Hence, the 
patient was referred for orthodontic therapy to adjust the 
crowding in the maxilla. 

Discussion 
Data on supernumerary molars are heterogeneous, with 

their reported prevalence ranging between 1% and 2% in 
the literature.2,3,10 Fourth, fifth, sixth, and even seventh 

Fig. 2. A. Coronal reconstruction of the patient’s cone-beam computed tomography shows the maxillary third, fourth and fifth molars in 
the left maxillary quadrant. Sagittal reconstruction images show the maxillary third (B), fourth (C), and fifth (D) molars in the left maxillary 
quadrant.
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molars have been reported,4,11 with first distomolars being 
the most common.12 However, the occurrence of multiple 
maxillary distomolars in an individual is observed in fewer 
than 1% (0.84% to 0.95%) of cases13 and is rare in individ-
uals without any other related disorders or syndromes. The 
present article reports a rare case of a patient with bilateral 

supernumerary maxillary fourth and fifth molars. 
The etiology and molecular mechanisms underlying the 

formation of supernumerary teeth are still subject to res- 
earch and are largely unknown, but there are several theor- 
ies proposing a phylogenetic component, a genetic predis-
position, an aberrant response to tooth trauma, environmen- 

Fig. 3. A. Coronal cone-beam computed tomographic (CBCT) reconstructed image of the patient’s right maxillary quadrant, with partially 
fused roots and fused crowns of the third and fourth molars. B. A sagittal reconstruction CBCT image shows the partially fused roots and 
fused crowns of the third and fourth molars. C. A sagittal reconstruction CBCT image reveals the fifth molar. 

A B C

Fig. 4. A. Cropped panoramic radiograph of the maxillary molar region. Sagittal (B) and coronal (C and D) photorealistic 3-dimensional 
reconstruction images of the patient’s cone-beam computed tomography using cinematic rendering. 
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tal factors, or hyperactivity of dental laminae.5,14 However, 
it is hypothesized that multiple supernumerary teeth pri-
marily have a genetic component and may occur particu-
larly in association with Gardner syndrome, cleidocranial 
dysplasia, or Ehlers-Danlos syndrome.14 However, the case 
presented in this article was not associated with any syn-
drome.

Based on their location and anatomical features, supernu-
merary teeth in the molar region can cause complications, 
such as crowding, eruption disorders, retention, disturbed 
root formation, and cyst formation; thus, distomolars are 
usually surgically extracted.15 From a radiological point of 
view, the typical position of distomolars, the assessment of 
surrounding bone thickness, and the positional relationships  
with adjacent teeth and vulnerable structures, such as the 
inferior alveolar nerve and maxillary sinus, require accurate  
3-dimensional preoperative localization.16 Since supernu-
merary teeth are often incidental radiologic findings, several  
imaging procedures often precede the use of CBCT. How-
ever, CBCT-based computer-assisted navigation surgery in 
oral and maxillofacial surgery has the potential to facilitate 
the choice of surgical technique and improve the accuracy 
and predictability of the outcome, while reducing perioper-
ative risks and shortening the operative time.17-19 Consider-
ing the efforts to minimize or even eliminate radiation expo- 
sure in biomedical imaging, several promising imaging  
modalities such as low-dose CBCT20 or radiation-free mag-
netic resonance imaging have recently been implemented in 
dental imaging workflows,21 providing high-quality diag- 
nostic information with an improved risk-benefit ratio in 
oral and maxillofacial surgery.22-25 In addition, CT or CBCT 
data can be combined with novel volume-rendering tech- 
niques such as cinematic rendering, which provides more 
photorealistic visualization with a better depiction of image  
findings than conventional reconstructions (Fig. 4).26,27 
Thereby, improved spatial depiction of the surgical area 
through photorealistic 3-dimensional cinematic rendering 
could provide the performing surgeon with a better preoper- 
ative understanding of anatomy and pathology, leading to 
improved outcomes.

Treatments always rely on the type and position of super- 
numerary teeth, as well as their potential impact on neigh-
boring hard and soft tissue structures. Sometimes supernu-
merary teeth can cause complications such as caries in the  
neighboring teeth, which may require restoration or end-
odontic treatment. However, in addition to surgical extrac- 
tion, there is always the possibility of regular radiologi-
cal follow-up, particularly in cases of asymptomatic teeth,  
mainly if they do not affect the function, occlusion, and 

aesthetics,2 especially considering the risks associated with  
the surgical procedure such as damage to neighboring teeth,  
injury to adjacent anatomical structures or postoperative 
bleeding. 

Therefore, several guidelines should be carefully con-
sidered before deciding to perform surgical extraction or 
periodic radiological monitoring alone. Relevant factors in-
clude the age and compliance of the patient and the associ-
ated development of the roots, the location of the supernu-
merary teeth and their positional relationship. In addition, 
the patient’s medical history, comorbidities, and previous 
interventions in the region of interest should always be 
considered to make the most suitable decision for the indi- 
vidual patient. From a radiological perspective, it should 
always be kept in mind that 3-dimensional imaging modali-
ties - although considered an indispensable diagnostic tool -  
must always complement the clinical examination and not 
serve as a “stand-alone” diagnostic modality. The most suit- 
able initial radiological diagnostic tool is panoramic radio- 
graphy. However, in complex cases with multiple supernu-
merary teeth and other pathologic changes, indication-spe-
cific modality-oriented 3-dimensional imaging should be 
performed to provide the surgeon with additional accurate 
perioperative diagnostic information, to avoid ineffective-
ness and minimize risks, allowing improved personalized 
therapeutic approaches.
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