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Patterns and incidence of temporal bone fractures 
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Abstract 

Introduction: Temporal bone has a complex anatomy, divided into five bony divisions, which include squamous part, 

petrous bone, tympanic part, mastoid process, and styloid process. This contains cranial nerves V, VI, VII, and VIII and 

vascular structures such as the internal carotid and middle meningeal arteries, the sigmoid sinus, and the jugular bulb. It also 

harbors the sensorineural and membranous structures of the inner ear. 

The most common cause of temporal bone fractures is high energy blunt head trauma. For the assessment of temporal 

fractures, cranial CT is a fundamental and initial diagnostic modality. 

Complications of temporal bone fractures include facial nerve palsy, cerebrospinal fluid leakage, conductive hearing loss, 

sensorineural hearing loss, and vertigo. These fractures are divided into longitudinal and transverse based on whether the 

fracture line is passing parallel to or perpendicular to petrous bone respectively. 

Materials and Methods: This was a cross-sectional study done at Dr. PSIMS & RF, Gannavaram, Andhra Pradesh. The 

study period was between January 2015 to December 2018, done on Siemens 16 Slice CT machine with the patients' age 

ranging from 18 to 70 years who underwent CT brain in view of Road traffic accidents. 

Results: Among the total number of 30 patients, we have divided into combined fractures of various parts and isolated 

fractures of various parts. Isolated petrous fracture seen in 3 cases, squamous in 10 and mastoid in 5 patients, among the 

fractures, isolated squamous (58.8%) is the most common one seen. In thirteen cases (43.3%) combined fractures of at least 

two parts seen, among the various combinations seen the most common one is squamous – mastoid 7(50%). Among the total 

number of cases, facial nerve canal is involved in 7(23%) cases, out of which clinically 4(57.1%) cases presented with facial 

palsy. Carotid canal is involved in 3(10%) cases, pneumocephalus secondary to mastoid fracture in 6(20%) cases. 

Hemomastoideum is a common accompaniment in temporal bone fractures almost seen in 18(60%) cases, hemotympanum is 

seen in 14 cases. In one case, there is bilateral temporal bone fractures with severe injuries. Cochlear & semicircular canal 

involvement is seen in one among the total number of patients. Among the 30 cases, petrous temporal bone fracture seen in 

10 cases, out of which longitudinal fractures seen in 8 cases (10%), mixed fracture is seen in 1 case and transverse fracture in 

1 case. 
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Introduction 

Temporal bone has a complex anatomy, divided into 

five bony divisions, which include squamous part, 

petrous bone, tympanic part, mastoid process, and 

styloid process. It contains cranial nerves V, VI, VII, 

and VIII and vascular structures such as internal 

carotid and middle meningeal arteries, the sigmoid 

sinus, and the jugular bulb. It also harbors the 

sensorineural and membranous structures of the inner 

ear. The mechanism of injury in most temporal bone 

fractures is blunt head trauma. The clinical 

complications include hearing loss, vestibular 

dysfunction symptoms, fistula formation, CSF 

otorrhea, paralysis of the facial nerve, and carotid or 

jugular injuries.
1
 

It is important to identify the pattern of injury, and 

it is more important to give information to clinician 

about important structural injuries.  

Cranial CT is a fundamental and initial diagnostic 

modality in patients presenting with polytrauma. In 

cases of necessity, dedicated MDCT should be 

considered for the temporal bone.
2
 

 

Materials and Methods 



Sandeep Velicheti et al.  Patterns and incidence of temporal bone fractures 

IP International Journal of Maxillofacial Imaging, October-December, 2019;5(4):84-88  85 

The present study was a cross-sectional study done at 

Dr. PSIMS & RF, Gannavaram, Andhra Pradesh. The 

study period was between January 2015 to December 

2018, done on Siemens 16 Slice CT machine. The 

patients' age range is from 18 to 70 years who 

underwent CT brain in view of road traffic accidents. 

 

Imaging protocol 

CT examination of the brain is done in an axial plane 

from base to vertex. In all the patients, we have done 

dedicated bone protocol reconstruction techniques, 

which are 1.2mm thick to visualize finer details like 

facial nerve course. In cases of significant temporal 

bone fractures, additional HRCT protocol was done 

later. 

 

Image analysis 

The images were reviewed, and the fracture lines were 

identified and classified. Complications of temporal 

bone fractures were identified. The results were 

tabulated and evaluated by Microsoft excel.  

 

Results 

This study included 30 subjects out of which 28 were 

male, and 2 were female patients. The youngest age of 

temporal bone fractures in this study was 18 years; the 

oldest age was 70 years, and mean age was 44 years. 

Retrospective CT bone window of temporal bone 

fractures evaluated in this study revealed the following  

Among the total number of 30 patients evaluated, 

there was bilateral involvement in two cases with 

severe head injury. The types of fractures involved are 

depicted in Table 1. 

 

Table 1 

Total number of fractures 32  

Isolated fractures 18 56.25% 

Combined fractures 14 43.75% 

 

Isolated type of fractures involving various parts of the 

temporal bone is depicted in table 2. Among them, 

isolated squamous (55.55%) is the most common one 

seen. 

 

 

 

Table 2 

Isolated fractures 18  

Mastoid 5 27.77% 

Squamous 10 55.55% 

Petrous 3 16.66% 

 

Fourteen cases (43.75%) showed combined fractures 

of at least two parts seen as depicted in table 3. Among 

the various combinations seen, the most common one 

is squamous – mastoid 7(50%). 

 

Table 3 

Combined fractures 14  

S,M,P 3 21.42% 

S, M 7 50% 

S, P 2 14.28% 

M, P 2 14.28% 

S – Squamous, P - Petrous, M – Mastoid  

 

Among the 30 cases, petrous temporal bone fractures 

are seen in 10 cases, and they are further classified 

based on the fracture line to the long axis of the 

petrous bone. The types of fractures are depicted in 

table 4 and the corresponding images in Figures 1 and 

2. 

 

Table 4 

Total petrous fractures 

isolated (3) + combined (7) 

n = 10  

Longitudinal fractures 8 80% 

Transverse fractures 1 10% 

Both transverse & longitudinal 

(Mixed) 

1 10% 

 

Table 5 

Total number of cases 30  

Hemomastoideum 18 60% 

Hemotympanum 14 46.66% 

Pneumocephalus 06 20% 

Facial canal fracture 07 23.33% 

Carotid canal fracture 03 10% 

Cochlea & vestibule 

involvement 

01 3.33% 
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Fig. 1 

 

 
Fig. 2 

 

The involvement of various parts of the temporal bone 

is depicted in Table 5. Vestibule & semicircular canal 

involvement is seen in two cases among the total 

number of patients, which is shown in figure 2. The 

two cases of transverse fractures showed otic capsule 

involvement. Out of 30 cases, facial nerve canal is 

involved in 7 (23.3%) cases, out of which clinically 4 

(57.1%) cases presented with facial palsy. Carotid 

canal is involved in 3 (10%) cases. (Fig. 3).  

 

 
Fig. 3 

 

 
Fig. 4 

 

 
Fig. 5 

 

Discussion 

Temporal bone fractures result from blunt head 

trauma.
3
 Temporal bone fractures require an ample 

amount of force; hence, other clinically significant 

injuries mask the temporal bone injury initially.
4
 

Temporal bone injury is present in 14-22% of patients 

with skull fractures.
5
 There is relatively low metabolic 

activity in the bone of otic capsule, which was thought 

to be responsible for lower degrees of bone healing in 

temporal bone than normal.
6
     

Traditionally temporal bone fractures are 

classified based on their relationship with long axis of 

petrous portion of temporal bone into longitudinal and 

transverse. The initial classification of temporal bone 

fractures was done by Ulrich.
7
 According to previous 

literature, 70-90% of temporal bone fractures are 

longitudinal, 10-30% are transverse.
8
 In our study, we 

have divided fractures into longitudinal and transverse 

only if fractures are involving the petrous bone. 

Longitudinal fractures lie parallel to the petrous bone. 

We have 8 cases of longitudinal fractures in our study. 
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They are commonly associated with squamous 

temporal and parietal bone fractures.
9
 The involvement 

of the otic capsule is uncommon because the fracture 

line passes away from it. But ossicular chain injury, 

tympanic membrane rupture, blood collection in the 

tympanic cavity, and conductive hearing loss are 

common. Facial nerve injury is also uncommon.
3
  

Transverse fractures typically result from anterior 

or posterior forces, or it is associated with 

craniovertebral junction injuries.
3
 The fracture line 

usually starts in the vicinity of jugular foramen and 

traverses perpendicular to the petrous bone long axis. 

Sensorineural hearing loss is more common in 

transverse fractures due to injury to labyrinthine 

structures and cochlear nerve. Perilymphatic fistula 

formation is another complication due to stapes 

footplate injury.
10

 We did not find any cases of fistula 

formation in our study. Facial nerve palsy is more 

common in transverse fractures, and usually, it is 

complete.
11

 There was otic capsule involvement in our 

study in the case of transverse fracture. 

Many temporal bone fractures contain both 

transverse and longitudinal components. This is called 

mixed temporal bone fracture. We have encountered 1 

case of mixed fracture. 

In mixed temporal bone fractures, we don’t 

classify as longitudinal or transverse as they contain 

both elements. These fractures frequently involve otic 

capsule, which results in sensorineural hearing loss.
12

 

It is also associated with conductive deafness due to 

fractures of the ossicular chain. There was otic capsule 

involvement in our case of mixed fracture. Recent 

studies suggest prognostic value and practicality of the 

classification does not necessarily correlate with 

clinical findings and patient outcome.
13

  

Based on the classification done by Ishman and 

Friedland,
14

 fractures were divided into petrous and 

non-petrous types. Petrous apex and otic capsule 

fractures are included under petrous fractures, while 

those involving middle ear and mastoid are included 

under non-petrous type. Petrous fractures have more 

complications compared to non-petrous fractures, i.e., 

they are more likely to develop facial injury and CSF 

leak. In our study, we encountered 10 cases of petrous 

fractures. 

A new classification system by Kelly and Tami
15

 

divides fractures into otic capsule sparing and 

violating types, which is thought to have better clinical 

correlation and outcome.
16

 This classification system 

is helpful to anticipate facial nerve injury and CSF 

leak.
17

 

Recognition of external auditory canal injury is 

important.
18

 We have encountered 1 case of external 

auditory canal involvement.  

Ossicular dislocation is common than frank 

fractures.
19

 Incus has minimal support, hence prone for 

displacement.
20

 Incudostapedial joint separation is 

more common among all.
10

 We have seen 2 fractures 

with ossicular involvement (Fig. 4 and 5). 

If the carotid canal is fractured, there could be 

injuries pertaining to this in the form of dissection, 

pseudoaneurysm, and transection.
21

 CT angiography 

should be performed in fractures involving the carotid 

canal. Our study showed carotid canal involvement in 

3(10%) cases. No CT angiography performed as they 

don’t have neurological deficits. 

The general incidence of facial nerve injury is 7% 

in temporal bone fractures, and most commonly, these 

occur at the labyrinthine segment.
8
 The injury could 

cause contusion of the nerve, hematoma, or edema of 

nerve sheath, partial or complete nerve transection.
11

 

Patients who have significant facial nerve injury will 

present with immediate post-traumatic palsy. In our 

study facial nerve canal is involved in 7(23.3%) cases, 

which is significantly higher, out of which clinically 

4(57.1%) cases presented with facial palsy. 

The fractures may directly injure cochlea or its 

nerve leading to sensory hearing loss. Vertigo is a 

common symptom after temporal bone trauma. It 

could be due to direct damage to the vestibule or nerve 

or sometimes even aqueduct. Injury to the otic capsule 

may lead to perilymphatic fistula. Trauma to 

semicircular canals may result in vertigo and should be 

evaluated carefully. Vestibule & semicircular canal 

involvement is seen in two cases in our study. 

 Temporal bone fractures may be unseen 

sometimes on initial imaging studies. Opacification of 

mastoid air cells with blood density, external auditory 

canal, hemotympanum, air-fluid level with blood 

density in the sphenoid sinus, finding even a small 

pocket of pneumocephalus adjacent to the temporal 
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bone, air in the adjacent soft tissues all may indicate 

unseen temporal bone fractures.
1
  

Dividing fractures in the traditional classification 

system is fine, but while reporting otic capsule sparing 

or involving method of classification may be clinically 

more relevant. Identification of injury to the critical 

structures is important than classifying the fractures 

alone. 

 

Conclusion 

Temporal bone fractures occur as a result of head 

trauma. High resolution CT sequences are required for 

better visualization of smaller structures. In our study, 

longitudinal type of fractures is common. However, 

identifying complications of fractures like ossicular 

involvement, facial nerve injury, otic capsule injuries 

are more clinically important. 
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