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Role of 3D CT Scan

CASE REPORT
A 36-year-old female patient was referred for CT of maxillofacial 
region in the Department of Radiodiagnosis for severe pain, swelling 
in right cheek region with inability to open mouth for four days 
following the dental intervention in outside dental clinic. The patient 
initially had dental (right maxillary 3rd molar) caries with severe pain 
and swelling for three months for which she took treatment from 
private dental practitioner on OPD basis. The swelling subsided 
after antibiotics and anti-inflammatory drugs. The patient was 
advised root canal procedure. During root canal procedure, there 
was fracture of tooth. During extraction of fractured tooth, there 
was displacement of fractured fragment. This was followed by 
severe throbbing pain and swelling with trismus. Clinically, patient 
had diffuse swelling with pain over right maxillary region. There 
was limitation in intraoral examination due to severe trismus. The 
patient was hence referred to dental department of medical college 
for further management.

The OPG of patient [Table/Fig-1] showed a vertical root fracture of 
right maxillary 3rd molar with dislodged fragment of the root in the right 
infratemporal space. CT scan of maxillofacial region of this patient was 
done. On multiplanar bone windows [Table/Fig-2], bony defect was 
seen in the right 3rd maxillary alveolus with multiple small bony fragments. 
Soft tissue window [Table/Fig-3] gave details of involvement of adjacent 
muscles and fat planes. In this case, small fragment of molar tooth 
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ABSTRACT
The displaced molar tooth is an unexpected and uncommon intraoperative complication of tooth extraction. Its prompt and early 
identification and management is crucial, as this may reduce the patient morbidity. Orthopantomogram (OPG) has limitations because 
of extensive anatomical superimposition of various structures. A 36-year-old female patient was referred for Computed Tomography 
(CT) of maxillofacial region with 3D CT scan for severe pain and swelling in right cheek region with inability to open mouth for 4 days 
following the dental intervention in outside dental clinic. CT scan of maxillofacial region showed bony defect in the right 3rd maxillary 
alveolus with multiple small bony fragments. Small fragment of molar tooth was displaced into the right infratemporal fossa and 
was impinging on right lateral pterygoid muscle with surrounding ill-defined soft tissue infiltrates in right retroantral fat. CT Face 
with 3D reconstruction helps in accurate localisation and gives appropriate anatomical detail in case of displaced molar tooth into 
infratemporal fossa. Thus, a detailed radiological investigation and documenting the relations of the displaced tooth or fragment 
with adjacent structures provides crucial information for proper surgical planning and avoiding possible complications.

[Table/Fig-1]: OPG showing vertical root fracture of a 3rd maxillary molar on the 
right side with dislodged fragment (arrow) in the right infratemporal space.

[Table/Fig-2]: Multiplanar CT maxillofacial region at bone windows: a) axial; b) coronal; 
and c) sagittal images at the level of maxillary sinuses showing a bony defect in the right 
maxillary alveolus with multiple small bony fragments (arrows) displaced posterolaterally. 
Also, polypoid mucosal thickening in the right maxillary sinus.

[Table/Fig-3]: a) CT maxillofacial region at soft tissue window in the axial plane at 
the level of maxillary sinuses showing ill-defined soft tissue infiltrates in retroantral 
region and hyperdense bony fragment (arrow) impinging on right lateral pterygoid 
muscle; b) CT face bone window in the coronal plane at the level of sphenoid 
sinus showing displaced root fragment (arrow) into right infratemporal fossa. Left 
infratemporal fossa and retroantral fat appear normal.

measuring approx. 6 (anteroposterior)×6 (transverse)×7 (craniocaudal) 
mm was displaced into the right infratemporal fossa with surrounding  
ill-defined soft tissue infiltrates in right retroantral fat and the fragment was 
impinging on right lateral pterygoid muscle. CT face 3D reconstruction 
[Table/Fig-4] was used for better anatomical assessment of the location 
of the displaced tooth fragment.

The patient underwent Caldwell-Luc Operation for extraction of 
displaced fragment of molar tooth from infratemporal fossa. Post 
operatively, the pain and swelling reduced with mild trismus. Patient 
is being followed-up in dental department. The unique feature of 
this case report is that part of 3rd molar tooth (root) was displaced in 
infratemporal fossa rather than entire tooth.
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misdiagnosis. CT is essential for diagnosis and accurate localisation 
of the displaced tooth in infratemporal fossa [3,4].

Very less literature is available on the role of CT in displaced 
mandibular and maxillary molar tooth. Using multiplanar, high 
resolution and 3D reconstruction capabilities of the CT, the authors 
can easily localise the displaced tooth and adjacent soft tissue 
structures affected by the displaced fragment ultimately providing a 
route map for the surgeon for the retrieval of the tooth.

Dislodgement of maxillary molar in infratemporal fossa may lead to 
dangerous complications as this area consists of vital neurovascular 
structures like; branches of the mandibular nerve, chorda tympani, 
maxillary artery and pterygoid plexus of veins. Complications include: 
neurological injury, chronic trismus and postoperative bleeding and 
parapharyngeal space infection, submasseteric abscess, cervico-
facial infections and life threatening ludwig’s angina [2,5].

Various surgical approaches are available for retrieval of the 
displaced molar tooth, but almost all of them are associated with 
some extent of patient morbidity in the postoperative period. These 
interventions may vary depending on the anatomical space into 
which the tooth is displaced. For infratemporal space: a) Caldwell-
Luc approach; b) Gilles approach; c) long incision in the buccal 
sulcus are used. Molar tooth displaced into pterygopalatine fossa 
are usually managed conservatively by intraoral approach to prevent 
further displacement [4].

These surgical techniques are associated with postoperative 
complications like- trismus and injury to the otic ganglion. Prevention 
of infratemporal tooth displacement can be achieved by balanced 
application of force during tooth extraction and on the expertise of 
the surgeon [6].

Previous cases reported in the literature showed displacement of 
entire 3rd molar into the infratemporal fossa [Table/Fig-5] [4,7-22]. In 
this case, part of 3rd molar tooth (root) was displaced in infratemporal 
fossa rather than the entire tooth.

CONCLUSION(S)
The maxillary tuberosity is vulnerable to fractures due to trabecular 
pattern with resultant risk of displacement into adjacent anatomical sites. 
CT Face with 3D reconstruction helps in the diagnosis and accurate 
localisation of the displaced molar tooth into infratemporal fossa. This 
helps in proper surgical planning and avoiding possible complications.

DISCUSSION
Dental interventions like tooth extraction or root canal procedures 
are associated with a wide range of complications. Venkateshwar 
GP et al., gave a list of frequently encountered complications 
in the oral and maxillofacial surgery units like; tooth fracture 
(20.4%), fracture of cortical plate (16.2%), dry socket (alveolitis) 
(11.7%), trismus (18%), pain (3.9%), bleeding (1.3%), fracture of 
maxillary tuberosity (0.5%), infection (0.4%), fracture mandible, 
luxation of adjacent tooth (0.13%), displacement of tooth into 
adjacent tissue spaces (0.05%) and displacement of tooth 
into maxillary sinus (0.04%). Among which tooth root fracture, 
haemorrhage and trismus are most common, but perforation of 
maxillary sinus and displacement of tooth or fragments of tooth 
is very uncommon [1].

Maxillary 3rd molars are very uncommon to be displaced and only few 
cases of displaced molar tooth due to some surgical intervention have 
been reported till now in the literature, involving following anatomical 
spaces: lateral pharyngeal space, infratemporal fossa and pterygo 
mandibular space. Displacement of maxillary molar tooth can occur 
due to the application of extreme force, improper use of instruments, 
judgment error or failure of adequate visualisation prior to removal. 
Maxillary molar can be displaced through the adjacent periosteum 
into the infratemporal fossa. It is usually located lateral to lateral 
pterygoid plate inferior to lateral pterygoid muscle [2,3].

In such a complicated situation, clinical determination of location 
of displaced tooth is not possible and even basic radiographic 
investigation like OPG is also of no great use because of extensive 
anatomical superimposition of various structures which may lead to 

[Table/Fig-4]: CT face 3D reconstructed images showing displaced fragment of 
tooth in the right infratemporal fossa (ring) and its relation to adjacent bony structures.

S. 
no. authors year age (years) Sex Symptoms and signs

Part of 3rd maxillary 
molar displaced

1. Oberman M et al., [7] 1986 26 Female Not reported Entire tooth

2. Dawson K et al., [8] 1993 18 Female None Entire tooth

3. Patel M and Down K [9] 1994 19 Female Not reported Entire tooth

4. Orr DL [10] 1999 16 Male Not reported Entire tooth

5. Sverzut CE et al., [11] 2009 22 Male Limited mouth opening, pain during mandibular movements Entire tooth

6. Campbell A and Costello BJ [12] 2010 18 Female Diplopia on upward eye movement Entire tooth

7. Gómez-Oliveira G et al., [13] 2010 23 Female None Entire tooth

8. Borgonovo A et al., [14] 2010 35 Female Presented with displaced tooth Entire tooth

9. Selvi F et al., [15] 2011 35 Male None Entire tooth

10. Baig MH et al., [16] 2012 24 Male Pain, oedema Entire tooth

11. Bodner L et al., [17] 2012 34 Male Presented with displaced tooth Entire tooth

12. Condal CD et al., [18] 2012 42 Female Limited mouth opening, pain Entire tooth

13. Corega C et al., [19] 2013 24 Male Limited mouth opening, pain Entire tooth

14. Özer N et al., [4] 2013 23 Female Oedema, limited mouth opening Entire tooth

15. Primo BT et al., [20] 2014 14 Female None Entire tooth

16. Roshanghias K et al., [21] 2016 14 Not mentioned Presented with displaced tooth Entire tooth

17. Lutz JC et al., [22] 2019 17 Female Presented with displaced tooth Entire tooth

18 Present study 2020 36 Female Trismus, swelling Root

[Table/Fig-5]: Tabulated form of comprehensive review of literature about cases of displaced 3rd maxillary molar tooth into infratemporal fossa and associated clinical 
 symptoms [4,7-22].
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